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Introduction 

 One in two men and one in three women will be diagnosed with cancer within 

his or her lifetime,1 and approximately 41% of these cancer diagnoses occur in people 

under age 65.2 Upon being diagnosed with cancer, working-age adults, like other cancer 

patients, face choices in treatment and fears about survival, but they must further 

consider if and to what extent they are able to return to work. If a working-age cancer 

survivor is unable to work due to the morbidity of cancer and related treatments, he or 

she may apply for federal disability benefits, which include Social Security Disability 

Insurance (SSDI) payments and Medicare health insurance.  Furthermore, working-age 

adults who are permanently disabled for non-cancer reasons should be screened for 

cancer according to guidelines, because despite their other health issues, they remain at 

risk of developing cancer.  This work evaluates three different relationships between 

cancer in working-age adults and enrollment in Medicare due to permanent disability:  

(1) Does a cancer diagnosis affect whether a working-age adult enrolls in 

Medicare due to disability? 

(2) Does pent-up demand for cancer diagnosis exist for the permanently disabled 

in the pre-Medicare waiting period?  

(3) Upon cancer diagnosis, do working-age disabled Medicare beneficiaries 

receive quality diagnostic workup and treatment?      

By examining these relationships, federal policymakers, health care 

practitioners, advocates for the disabled, and others will have greater knowledge of the 

relationships between cancer and enrollment in Medicare due to disability and how the 

status quo can be improved. 
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Cancer incidence, screening, diagnosis, care, and outcomes in working-age adults  

 As stated above, 41% of cancer diagnoses occur in patients under the age of 65.2 

Cancers with a median age of diagnosis of less than 65 include Hodgkin lymphoma, 

melanoma, and cancers of the female breast, oral cavity and pharynx, bones and joints, 

soft tissue (sarcomas), ovary, cervix, uterus, testis, eye, brain, and thyroid.3 While 

common cancers such as lung, prostate, and colorectal have a median age of diagnosis 

of over 65, the large number of cases diagnosed each year make these important health 

concerns for working-age adults. 

Cancer screening is important, because the earlier stages of cancer diagnosis are 

associated with the best odds of survival. Screening tests exist for many types of cancer, 

including, breast, cervical and colorectal. Guidelines exist for how often screening 

should be completed.  See table below.  

Table 1: Cancer Screening Tests and Guidelines 
Cancer Screening Tests Guidelines4, 5 

Prostate Specific Antigen 
Test 

Prostate 

Digital Rectal Exam 

Should be offered annually to men age 50 
and older with a life expectancy of at least 
10 years 

Self Exam Women age 20 or older should be 
comfortable with how their breasts feel 
normally and be able to identify any 
changes. 

Clinical Breast Exam Every 3 years for women age 20 through 
39; annually for women age 40 through 60 

 
Female 
Breast 

Mammograms Every 1-2 years for women 40 and older 
Cervical Papanicolaou Test Every 1-3 years, beginning at age 21 or 

within 3 years of onset of sexual activity 
Fecal Occult Blood Test Every year 
Fecal Immunochemical 
Test 

Every year 

Flexible Sigmoidoscopy Every five years 
Colonoscopy  Every ten years 
Virtual Colonoscopy Every five years 

 
Colorectal 

Barium Enema Every five years 

 
One of these options 
for adults adults age 
50-75 
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 Once cancer is diagnosed, through either screening or a reaction to symptoms, a 

patient should undergo a quality diagnostic workup.  For example, if a woman is 

diagnosed with breast cancer, she should be tested for estrogen receptor (ER) status, 

progesterone receptor (PR) status, node positivity, and tumor size and grade.  A quality 

diagnostic workup enables the physician to properly stage the patient and determine the 

best course of treatment. 

 As with screening, guidelines have been set for cancer treatments.  For example, 

breast conserving surgery (BCS) followed by radiation therapy is the standard treatment 

for women with curable, invasive breast cancer (stages I-III).  Patients may be 

adequately treated, undertreated, as in a breast cancer patient does not receive 

recommended radiation following surgery, or undergo a more aggressive surgery than is 

clinically indicated, such as contralateral prophylactic mastectomy for unilateral breast 

cancer.  Whether a patient is appropriately treated is an important quality of care issue. 

 

Cancer-related permanent disability in working-age adults 

Cancer survivors may be unable to work due to effects from their treatments or 

other late effects.6 One study found that 16.8% of cancer survivors under the age of 65 

were unable to work compared to 5.0% of other working-age adults without a chronic 

illness.7 The same study found that cancer survivors without an additional chronic 

illness were 3.22 times as likely to be unable to work due to their health status; cancer 

survivors with other chronic illness were 11.80 times as likely to be unable to work.7 

Predictors of cancer-related work disability include stage at cancer diagnosis,6, 8 age at 
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cancer diagnosis,7 level of physical work required by the job,6 lower time discretion at 

work,6 urban residence6 race,7 marital status,7 and lower levels of education.6-8   

Working-age cancer survivors who are unable to work may apply for federal 

disability benefits, which include access to health care through the Medicare insurance 

program. According to a 2003 study, the Social Security Administration (SSA) 

provided Social Security Disability Insurance (SSDI) disability benefits to 19.5% of 

cancer patients who were unable to work due to their health status.7 

 

Enrollment in Medicare due to disability  

 People with disabilities who meet specific criteria are eligible to enroll in 

Medicare prior to age 65.  In order to receive disability benefits, a person must have 

earned twenty credits by paying Social Security tax in the last ten years if age 31 or 

older.  For persons disabled prior to turning 24, the general requirement is six credits 

earned in the previous three years.  For persons aged 24-30, the general requirement is 

an average of two credits per year between the age of 21 and the time of disability.  9  

Widows of disabled workers may receive benefits upon their disabled spouses’ deaths. 

Alternatively, children of persons who paid into Social Security may receive disability 

benefits under their parent’s earnings record if: (1) the child is unmarried and age 18 or 

older; (2) the disabling impairment began prior to the child turning 22; (3) the child 

meets the same definition of disability as required by adult applicants.10 

Enrolling in Medicare due to disability is a long and complicated process. First, 

a person must be ruled “disabled” by the Social Security Administration (SSA).  The 

SSA defines disability as inability to do work that one could do before and inability to 
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“adjust to other work” due to one’s medical condition(s).10  The disability “must also 

last or be expected to last for at least one year or to result in death.”  The SSA uses a 

five-question process10 to determine whether a person is disabled: 

1. Are you working? 

If a person averages earnings more than $940 a month through work in 

2008 then he or she is ineligible. 

2. Is your condition “severe”? 

The condition must interfere with basic work-related activities. 

3. Is your condition found in the list of disabling conditions? 

The SSA maintains a list of medical conditions that are so severe that 

disability status is automatic.  

4. Can you do the work you did previously? 

If so, the claim will be denied. 

5. Can you do any other type of work? 

If so, the claim will be denied. 

 

 Of workers applying for disability status in 2005 (the most recent year with 

available data), 33.4% were awarded disability benefits. This percentage rises to 49.3% 

if pending applications are excluded.  The most common reason for denial for workers 

is “able to do other type of work,” followed by “able to do usual past work,” 

“impairment is not severe,” “other” and “impairment did not or is not expected to last 

12 months.”11 
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Cases will be reviewed from time to time; a beneficiary will continue to receive 

benefits as long as he or she remains disabled. Periodicity of review is dependent on 

whether a beneficiary’s condition is “expected” to improve, or whether improvement is 

“possible” or “not expected.”  Benefits will end when health improves to an extent that 

the disability ends or a beneficiary chooses to return to work.10 

Persons who meet the SSA’s definition of disability may apply for Social 

Security Disability Insurance (SSDI) and, if awarded, will receive monthly cash 

benefits following a 5-month waiting period. Medicare benefits begin 24 months 

following continuous receipt of cash benefits, which results in a minimum total waiting 

period of 29 months between application for disability benefits and enrollment in 

Medicare due to disability.11 Within this 29-month waiting period, a beneficiary may 

not average earnings of more than $940 per month. It has been estimated that 1.4 

million persons receiving SSDI were within the waiting period for Medicare benefits,12 

of whom one-quarter12 to one-third13 are uninsured. Due to the length of this waiting 

period, persons enrolled in Medicare due to disability likely have long-term, chronic 

conditions, not high-mortality conditions.  One study found a 2.4% death rate in one-

year for disabled Medicare beneficiaries; death rates were higher in those with diseases 

of the respiratory system and diseases of the circulatory system.14 

There are many potential causes of disability.  People may have intellectual 

disabilities (ID), physical disabilities (PD), or both. They may have been disabled at 

birth or as a young child, or may have been actively involved in the workforce for years 

prior to a disabling event.  There are both work-related and non-work-related causes of 

disability. The most common causes of enrollment due to disability for former workers 
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are mental disorders (other than mental retardation), diseases of the musculoskeletal 

system and connective tissue, diseases of the nervous system and sense organs, and 

diseases of the circulatory system.11   

In 2007, disability benefits were awarded to 8.1 million people. Of those, 87% 

were former workers, 10% were disabled children of workers and 3% were disabled 

widows of deceased workers.15  Of the 8.1 million, 7.1 million (87.7%) were enrolled in 

Medicare.16  

 In 2006, 9.5% of new awards for disability (10.3% of those to disabled 

workers) were given to those disabled from neoplasms. Disability due to neoplasms 

accounts for 2.4% of the Medicare disabled and 2.6% of disabled workers. The 

percentage was higher for female disabled workers than for males (3.3% vs. 2.6%).15  

The demographics of persons who enroll in Medicare due to disability differ 

from those of the general working-age population. Males accounted for 52% of disabled 

beneficiaries. The percentage of disabled-worker beneficiaries increases with age, with 

the lowest rate in persons under 25 and the highest rate for persons aged 60-64. This 

trend is observed for both men and women. The percentage of disabled beneficiaries 

aged 18-64 varied by state; Utah’s percentage was the lowest (2.4%), and West 

Virginia’s percentage was the highest (8.4%). The following twelve states had 5% or 

more disabled workers within the working-age population: Alabama, Arkansas, 

Kentucky, Louisiana, Maine, Mississippi, Missouri, North Carolina, Oklahoma, South 

Carolina, Tennessee, and West Virginia.15  
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Medicare Benefits 

 Medicare beneficiaries may choose to enroll in either traditional fee-for-service 

(FFS) Medicare (The Original Medicare Plan) or managed care (MC) Medicare 

(Medicare Advantage Plans). The Original Medicare Plan allows a beneficiary to visit 

any practitioner or hospital that accepts Medicare, but the beneficiary must pay co-

insurance, co-payments and deductibles.  The Medicare Advantage Plans may cover 

more services than the Original Medicare Plan, and may have lower out-of-pocket costs, 

but the beneficiaries are often restricted to certain practitioners and hospitals. MC 

Medicare beneficiaries’ benefits will depend on their individual plans and may include 

prescription drug coverage; all beneficiaries enrolled in The Original Medicare Plan 

share the same benefits.17 

Some Medicare beneficiaries are also enrolled in other public programs, 

including Medicaid and the Veterans Affairs medical benefits program. Low-income 

Medicare beneficiaries may be eligible for enrollment in Medicaid. These beneficiaries 

are known as “Dual Eligibles.” Those who qualify for Supplemental Security Income 

(SSI) in addition to SSDI are eligible for full Medicaid coverage, which will pay the 

Part B premium and any co-pays or deductibles. Medicaid additionally provides long-

term care coverage. SSDI beneficiaries who do not qualify for SSI due to income limits 

may qualify for partial Medicaid benefits, including payment of the Part B premium but 

not always Medicaid cost sharing.18  Additionally, veterans may qualify for health 

benefits from the Department of Veterans Affairs; however, it is recommended that 

veterans enroll in Medicare regardless of VA status.  Being enrolled in both programs 

offers a veteran more options for healthcare.19 
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 Medicare insurance is separated into four sections: Part A, Part B, Part C, and 

Part D. Parts A and B relate most to this research; Part C is Medicare Advantage and 

Part D is a prescription drug benefit plan.   

Medicare Part A is hospital insurance.  Part A is free to Medicare enrollees who 

earned at least 40 credits by paying Medicare taxes.  Part A pays for inpatient hospital 

care, critical access hospitals, skilled nursing facilities, hospice care and some home 

health care.  The 2007 Part A deductible is $992 (since 1/1/2007); co-insurance is 

required starting the 61st day of coverage within the benefit period (or the 21st day for 

skilled nursing facilities).17 

 Medicare Part B is medical insurance and is not free.  Most people pay a 

monthly premium of $93.50 (since 1/1/2007) for Part B coverage.  The deductible is 

$131 and enrollees pay 20% co-insurance on any amount above the deductible 

(excluding certain preventive services).  Part B benefits include doctors’ services, 

outpatient care, and other medical services not paid by Part A.16  

 Since 2005, new Medicare beneficiaries who are enrolled in Part B have been 

entitled to a one-time “Welcome to Medicare” physical exam within the first six months 

of enrollment.  During this exam, the enrollee will have his or her medical history, 

height and weight recorded, blood pressure tested, immunization history reviewed, and 

may also have a vision test or Electrocardiogram (EKG).  Physicians will give the 

enrollee a written plan that will outline which preventive services, including screenings, 

are needed.17   

Medicare covers the following preventive services at no out-of-pocket cost for 

the beneficiary: cholesterol tests, lipid panels, Pap lab tests, fecal occult blood tests, 
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prostate specific antigen (PSA) tests, influenza immunizations, and pneumococcal 

pneumonia immunization. Preventive services that are available with the enrollee 

paying co-insurance include mammography, Pap test collection, pelvic exams, flexible 

sigmoidoscopy, screening colonoscopy, barium enemas and digital rectal examinations.  

The following preventive services are covered (with or without co-insurance) for those 

enrollees at risk: Hepatitis B immunizations, bone mass measurements for those women 

at risk of osteoporosis, diabetes screening, supplies, and self-management training, and 

glaucoma tests.17 

 

Studies of cancer screening, diagnosis and outcomes in the non-elderly disabled 

As mentioned above, this body of work not only includes analyses of cancer 

survivors enrolling in Medicare due to disability, but also analyses of cancer care in 

people who are enrolled in Medicare due to non-cancer-related disability. It is important 

to ensure that people with permanent disabilities have access to cancer screening, 

quality diagnostic workups, and appropriate cancer treatment. 

 A number of studies have been conducted on the relationships between 

disability and cancer screening, diagnosis, and outcomes, both here in the United 

States6, 7, 20-28 and abroad.8, 29-36  Data sources have included the SEER-Medicare 

database,22, 23 the Medicare Current Beneficiary Survey (MCBS),37 the National Health 

Interview Survey (NHIS),7, 26, 27 the Medical Expenditure Panel Survey (MEPS),38 the 

Fred Hutchinson Cancer Research Center’s registry,6 Western Australia’s State Cancer 

Registry,29 hospital patient series,8 other administrative data records,33 chart reviews,28 

qualitative interviews,8, 21 and questionnaires.20, 34, 35 Studies have focused on persons 
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with intellectual disabilities,29, 33, 34 physical disabilities,20, 21, 27, 28, 35 or both.7, 22, 23, 26, 37, 

38 

 Site-specific cancer incidence may be higher or lower in the disabled relative to 

the general population.  Males with intellectual disabilities were found to have higher 

rates of leukemia, brain and stomach cancers, but lower rates of prostate cancer.29  

Women with intellectual disabilities were found to have higher rates of leukemia, 

uterine, and colorectal cancers.29  These differences could be due to biologic factors, 

such as links to Down syndrome, environmental factors such as weight or diet, or other, 

more social, factors such as nulliparity as a risk factor for breast cancer or lower rates of 

prostate cancer screening in the disabled. 

 Studies of cancer screening in the disabled have shown decreased rates of 

mammography,27, 37, 38 pelvic exams,20 and Pap tests27, 33, 37 relative to the general 

population. In one study, lower rates of mammography and Pap tests were observed 

only for disabled women with major lower extremity mobility difficulty.26 Reasons for 

lower rates of screening include difficulty getting onto an exam table20, 21, 35 or into the 

correct position,20, 21 finding the right physician,20 not being recommended screening by 

the physician,20, 35 transportation issues,21 need for an alternate format of educational 

materials (Braille or audiotape),21 or belief that they were at a low risk of cancer.20, 35 

Physicians may not recommend screening tests even if they are indicated for an array of 

reasons.  For example, a major risk factor for cervical cancer is sexual activity; 

physicians may incorrectly believe that disabled women are not sexually active.20, 33, 34 

 On the other hand, many studies have shown that women with disabilities 

receive mammograms20, 26 and Pap tests26 as often as women without disabilities or that 
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the disabled are diagnosed at comparable stages to the general population.22, 28 In some 

cases, the disabled are diagnosed at earlier stages, such as for lung or prostate cancer.22 

It has been suggested that disabled women may use more health services than other 

women28 and therefore have more opportunities to undergo mammography20 or other 

screening tests.22 

 Differences in cancer treatment exist for those enrolled in Medicare due to 

disability and the non-disabled.  Studies have found lower rates of surgery for non-small 

cell stage I lung cancer,39 breast conserving surgery (BCS),23, 40 radiation following 

BCS,23, 40 and standard breast cancer care23 in people enrolled in Medicare due to 

disability, compared to the non-disabled. In addition, poorer overall and cancer-specific 

mortality in the disabled, compared to the non-disabled, has been documented.22, 40 

 

The three papers included below examine cancer’s contribution to enrollment in 

Medicare due disability, pent-up demand for cancer screening during the 29-month 

waiting period prior to Medicare enrollment, and quality of cancer diagnosis and 

treatment in the working-age disabled enrolled in Medicare.  Results from these three 

studies expand the knowledge of the relationships between disability, cancer, and 

cancer care.  Public policy recommendations to improve the quality of care in this 

vulnerable population will follow. 
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Figure 1: Conceptual Model 

  

The above model displays the conceptual framework for this study, which is 

applied to all three papers below. The relationships explored by each individual paper 

are identified with the grey arrows.  Paper 1 identifies the effect of a cancer diagnosis 

on enrollment in Medicare due to disability. Paper 2 focuses on the phenomenon of 

“pent-up demand” for cancer diagnosis in people with disabilities within the 29-month 

waiting period prior to receipt of Medicare benefits. Paper 3 focuses on the quality of 

cancer diagnosis and treatment for women diagnosed with breast cancer while enrolled 

in Medicare due to non-cancer-related disability.   
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The Effect of a Cancer Diagnosis on Enrollment in Medicare Due to Disability 

 

Abstract 

Background 

People who enroll in Medicare due to disability face a 29-month waiting period 

between initial application and enrollment. We identify working-age adults diagnosed 

with lung, prostate, colorectal or female breast cancer who later enroll in Medicare due 

to disability (inability to work) and compare them to general population cohorts of 

people diagnosed with one of the four cancers. We then determine the length of time 

from diagnosis to enrollment, for those disabled cancer patients who do enroll, 

expecting that enrollment will spike just after 29 months post-diagnosis. Finally, we 

identify the demographic and tumor characteristics of cancer survivors associated with 

enrollment in Medicare due to disability. 

 

Patients and Methods 

The Surveillance, Epidemiology, and End Results (SEER) and SEER-Medicare 

data were used for this analysis. We included lung, prostate, colorectal, and female 

breast cancer cases diagnosed between 1992 and 2002. 

We constructed line plots of time-to-enrollment for people who enrolled in 

Medicare due to disability. Bivariate analyses were conducted, comparing demographic 

and tumor characteristics in the disabled and the general populations. Logistic 

regression models predicted enrollment in Medicare from 29 to 35 months post-

diagnosis. 
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Results 

We identified 359,049 working-age adults who were diagnosed with prostate, 

lung, colorectal, or female breast cancer; 4.4% later enrolled in Medicare due to 

disability.   

The vast majority of cancer survivors who enrolled in Medicare due to disability 

did so between 29 and 31 months post-diagnosis. Later stage at diagnosis, being 

unmarried, Hispanic or African American race/ethnicity, older age, and male gender 

were associated with higher odds of enrollment in Medicare due to disability.  

  

Conclusions 

Cancer treatment and its associated morbidity contribute to enrollment in 

Medicare due to disability. Medicare policy, which only offers health care benefits to 

people with disabilities 29 months after application, should be re-evaluated. The 

possibility that a cancer diagnosis gives an already disabled person the resources needed 

to enroll in Medicare due to disability should be investigated. 



 

 16 

Introduction  

One in two men and one in three women will be diagnosed with cancer within 

his or her lifetime1 Approximately 41% of cancer diagnoses occur in people under age 

65.2 Working-age cancer patients face decisions on whether, when, and to what extent 

they will return to work.  

Cancer survivors may be unable to work due to effects of their treatments or 

their disease.6 Working-age cancer survivors were over three times as likely to be 

unable to work due to their health status compared to people of the same age without 

cancer or another chronic disease, while cancer survivors who also had other chronic 

illness were almost twelve times as likely to be unable to work.7 Predictors of cancer-

related work disability include later stage at cancer diagnosis,6, 8 older age at cancer 

diagnosis,7 higher level of physical work required by the job,6 lower time discretion at 

work,6 urban residence,6 black race,7 single, divorced, widowed, or separated marital 

status,7 and lower levels of education.6-8 

Cancer survivors who are unable to work may apply for Social Security 

Administration (SSA) disability benefits.  The SSA defines disability as an inability to 

do work that one could do before and inability to “adjust to other work” due to one’s 

medical condition(s). The disability “must also last or be expected to last for at least one 

year or to result in death.”  In order to receive these benefits, a person must have paid 

into Social Security while previously employed.10   

Persons who meet the SSA’s definition of disability may apply for Social 

Security Disability Income (SSDI) and, if awarded, will receive monthly cash benefits 

following a five-month waiting period. For those who do receive SSDI, Medicare health 
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insurance benefits may begin after twenty-four months of continuous cash benefits, 

resulting in a minimum of twenty-nine months from initial disability application to 

Medicare enrollment. 11   

In 2006, disability benefits were awarded to 7.8 million people.11 Disability due 

to neoplasms accounts for ten percent of new awards for disability and three percent of 

existing awards for disabled former workers.11 Of those with disability benefits in 2006, 

88.5% were also enrolled in Medicare. 41 According to a 2003 study, the SSA provided 

SSDI disability benefits to 19.5% of cancer patients who were unable to work due to 

their health status.7 

We identify persons enrolled in Medicare due to disability who were diagnosed 

with one of four types of cancer prior to enrollment. If disability is due (at least in part) 

to a cancer diagnosis, a person will enter Medicare a minimum of 29 months following 

cancer diagnosis (the minimum waiting period). Recent publications have called 

attention to the people who are within the waiting period and have suggested modifying, 

shortening, or eliminating it.12, 13 We hypothesized that (1) there is a spike in enrollment 

in Medicare due to disability beginning 29 months following cancer diagnosis; (2) 

younger survivors are more likely to enroll; (3) men are more likely to enroll; (4) 

unmarried survivors are more likely to enroll; (5) groups other than non-Hispanic 

whites are more likely to enroll; (6) survivors of later-stage cancers are more likely to 

enroll; (7) patients who receive more radical treatments are more likely to enroll, after 

adjusting for stage. 
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Methods 

Data 

We utilized the Surveillance, Epidemiology, and End Results (SEER) and 

SEER-Medicare databases for this analysis.  SEER, a set of population-based cancer 

registries sponsored by the National Cancer Institute, collects information on cancer 

incidence and survival from 16 population-based cancer registries; these registries 

currently include cancer cases diagnosed within areas containing about 26% of the U.S. 

population.4242 Twelve of these registries have data for the entire time period of our 

study (1992-2002); four registries, Greater California, Kentucky, Louisiana and New 

Jersey, began collecting data in 2000.  The information collected by SEER includes 

patient characteristics, county of residence, primary tumor site, tumor characteristics, 

cancer treatments (excluding chemotherapy), and follow-up for vital status.42 

The SEER-Medicare database links the information from the SEER cancer 

registries with Medicare enrollment and claims.  Medicare provides comprehensive 

health care for approximately 98% of the United States population age 65 or older as 

well as younger disabled beneficiaries who meet enrollment criteria.  The Medicare 

enrollment information is available through 2006 for people diagnosed with cancer 

through 2002; using these data we can identify month of initial enrollment and reasons 

for enrollment (age, disability, or end-stage renal disease). By accessing Medicare 

records, in addition to having detailed records of cancer diagnosis, care, and survival 

from the SEER database, we also have health plan enrollment data.   

 

Sample 
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The sample includes all persons aged 21-59 when enrolled in SEER-Medicare 

due to disability who have previously been diagnosed with colorectal, lung, prostate or 

female breast cancers. A cancer diagnosis must have been the enrollee’s first cancer 

diagnosis and must have occurred between 1992 and 2002.  Patients who were 

diagnosed by death certificate or autopsy were excluded. A similarly-created population 

cohort of all SEER cases aged 21-59 was used as a comparison group.  Members of the 

disabled cohort are also represented in the general population cohort; therefore we refer 

to it as the “general population cohort” rather than the “non-disabled cohort.”   

 

Measures 

Patients were classified as either disabled (in the SEER-Medicare cohort) or as 

members of the general population (in the SEER cohort).  The number of months from 

cancer diagnosis until enrollment in Medicare due to disability was measured for the 

disabled cohort. Other variables include age at diagnosis (continuous and categorical), 

sex, race/ethnicity (non-Hispanic white, African American, Hispanic white, Asian, and 

American Indian/other/unknown), marital status (single, married, 

separated/divorced/widowed, unknown), cancer site (lung, prostate, colorectal, female 

breast), treatment type, and stage at diagnosis (in situ, localized, regional, distant, 

unstaged). The stage at diagnosis variable is based on collapsing the detailed extent of 

disease information collected by SEER.43 For prostate cancer cases, there are only four 

stage categories: in situ, localized/regional, distant and unstaged.  We collapsed 

information on urban/rural residence, zip-code level income and education into 
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categories for the disabled cohort only; these variables were only available in the 

SEER-Medicare, and not the SEER, data. 

 

Analysis 

Time to enrollment was plotted for all cancer survivors who later enrolled in 

Medicare due to disability.  Line plots of time to enrollment were constructed, stratified 

by cancer site, stage at diagnosis, cancer treatment, age at diagnosis, sex, marital status, 

and race/ethnicity, with patient counts on the vertical axis and time in months on the 

horizontal axis. 

Bivariate analyses (disabled vs. general population) by cancer site, age at 

diagnosis, sex, marital status and race were completed using chi-square tests for 

significance.  We also compared stage at diagnosis and surgical treatment for each of 

the four cancers. 

Logistic regression models were constructed, predicting whether a person 

enrolls in Medicare due to disability in the period 29-35 months post cancer diagnosis.  

The predictors include cancer site, stage at diagnosis, cancer treatment, age at diagnosis, 

sex, marital status, race, and geographic location by registry.  Separate logistic 

regression models for each cancer site were constructed, and stage at diagnosis and 

surgery type were added to the models. For the logistic regression analyses, the cohort 

was limited to patients who survived at least 29 months following cancer diagnosis to 

exclude those who do not survive the length of time necessary to enroll. We 

additionally excluded in situ cancers. 
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Results 

 We identified 359,049 working-age adults who were diagnosed with prostate, 

lung, colorectal, or female breast cancer between 1992 and 2002.  Of these, 15,724 

(4.4%) later enrolled in Medicare due to disability (Appendix A).  Plots of time from 

cancer diagnosis to enrollment showed that enrollment peaked at 30 months post-cancer 

diagnosis for all four cancers (Figure 2). We then stratified figures by cancer stage to 

examine whether stage had an effect on time to enrollment but found similar patterns. 

Enrollment continued to spike at month 30 for all breast cancer stages at diagnosis and 

types of surgical treatment (Figures 3 and 4). 

We then compared those who enrolled in Medicare due to disability to the 

general population and found that the disabled cohort was more likely to be older, male, 

African American, and separated, divorced or widowed than the general population 

(Table 2). Women in the SEER cohort were more likely to be diagnosed with in situ or 

localized breast carcinoma than women in the Medicare cohort, and less likely to be 

diagnosed with regional or distant disease.  Men in the SEER cohort were more likely 

than Medicare to be diagnosed with localized or regional prostate cancer, and less likely 

to be diagnosed with distant cancer.  Localized colorectal cancer was diagnosed more 

often in the general population, while regional colorectal cancer was diagnosed more 

often in the disabled cohort.  Finally, the proportion of lung cancers diagnosed at a 

distant stage was higher in the general population, while proportions of localized and 

regional lung cancers were higher in the population later enrolled in Medicare due to 

disability (Table 3). 
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 Surgery type also varied across disability status. Women diagnosed with breast 

cancer who later enrolled in Medicare due to disability were more likely to undergo 

mastectomy and less likely to undergo lumpectomy than the general population. Men in 

the general population were more likely than those who later enrolled in Medicare due 

to disability to have a prostatectomy.  Colorectal cancer patients who later enrolled in 

Medicare due to disability were more likely to have a radical resection than the general 

population after taking into account clinical factors that would influence treatment.  

Those lung cancer patients who later enrolled in Medicare due to disability were more 

likely to undergo surgery, whether a resection of less than one lobe, a resection of a 

whole lung, or a radical resection, than lung cancer patients in the general population 

(Table 4). 

 In multivariate analysis of the entire cohort, we limited the analysis to invasive 

cancer patients who survived at least 29 months post-diagnosis. The disabled cohort, 

N=6,965, represented 3.0% of all SEER patients meeting the criteria (N=231,435). 

Lung, colorectal, and female breast cancer survivors were all more likely to enroll in 

Medicare due to disability than prostate cancer survivors (OR: 2.93-13.21, all 

p<0.0001).  The oldest group (55-59) was more likely than the youngest group (21-29) 

to enroll, and male, single, separated/ divorced/ widowed, African American and 

Hispanic white patients were more likely to enroll than their counterparts (Table 5). 

 In multivariate analysis of prostate cancer survivors, distant-stage cases were 

more likely to enroll than localized/regional cases. Separated, divorced, or widowed 

survivors were more likely to enroll than married survivors, and African Americans and 

Hispanic whites were more likely to enroll than non-Hispanic whites (Table 6).  When 
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surgery was added to the model, we found no differences in enrollment by known 

surgery type. 

 Enrollment in Medicare due to disability following a lung cancer diagnosis was 

increased for persons diagnosed at a later stage, but did not differ by age, marital status, 

or race/ethnicity. Male lung cancer survivors were more likely to enroll than females 

(Table 7).  When looking at surgery for lung cancer, those patients who did not undergo 

surgery, those who underwent radical resection, and those who had whole lung 

resection were more likely to enroll than those who had less than one lobe removed. 

 Survivors of colorectal cancer had increased odds of enrolling in Medicare due 

to disability with later stages at diagnosis.  Male colorectal cancer survivors and single, 

separated, divorced, or widowed survivors were more likely to enroll than female or 

married survivors, respectively. Again, African American or Hispanic whites had higher 

odds of enrollment than non-Hispanic whites (Table 8). Patients who underwent radical 

resection for colorectal cancer and those who did not undergo surgery were more likely 

to enroll than those who underwent local resection. 

Multivariate analysis of female breast cancer survivors also showed increased 

odds of Medicare enrollment due to disability with later stage at diagnosis.  Patients in 

the oldest age group were more likely to enroll than those in the youngest.  Single, 

separated, divorced, or widowed survivors were more likely to enroll than married 

survivors, and African American or Hispanic white survivors were more likely to enroll 

than non-Hispanic whites (Table 9). Female breast cancer patients who received 

mastectomy or did not undergo surgery were more likely to enroll than those who 
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underwent lumpectomy, and those who had no nodes removed were more likely to 

enroll than those who had 1-4 nodes removed. 

  

Discussion 

It was estimated that at least 1.4 million persons receiving SSDI are waiting for 

Medicare benefits,12 and an estimated ten percent of these patients have cancer. We 

determined the length of time from diagnosis to enrollment, for those disabled cancer 

patients who do enroll, and identified the demographic and tumor characteristics of 

cancer survivors who enroll in Medicare due to disability. 

We hypothesized that there would be a spike in enrollment in Medicare due to 

disability 29 months post-diagnosis, which would be the earliest month in which a 

survivor could receive Medicare benefits if cancer was part of his or her application.  

We found dramatic spikes in enrollment, peaking at 30 months post-diagnosis, as seen 

in our figures.  We expected the spikes to shift by cancer stage or treatment, with peaks 

at varying months post-diagnosis associated with differing onsets of morbidity and 

disability. For example, chemotherapy-related long-term disability would be expected 

to manifest 3-4 months after diagnosis. However, we found that the vast majority of all 

patients enrolled in Medicare between 29 and 31 months post-diagnosis.  

It is possible that a cancer diagnosis is something that pushes someone “over the 

edge” into qualifying for SSDI/Medicare benefits.  Being diagnosed with cancer could 

put an already disabled person in touch with the right social worker or advocate who 

can assist him or her with the paperwork and process involved in enrolling in Medicare 

due to disability. If a person is already disabled enough for SSDI enrollment pre-cancer 
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diagnosis, but unable to navigate the system, there are systemic issues that should be 

addressed. If a person’s cancer diagnosis, combined with other chronic medical 

conditions, pushes him or her into SSDI eligibility, then the system may be working 

properly. We were unable to assess the above given our data but think it is an important 

area for future research.   

We hypothesized that younger patients would be more likely to enroll than older 

patients, because they may be treated more aggressively, but found the opposite. Cancer 

survivors who were diagnosed between the ages of 21 and 29 were less likely to enroll 

than those who were diagnosed at age 55-59. Possible explanations could be that the 

older survivors had more pre-existing comorbidities, greater skills at navigating the 

process for enrollment, or greater needs for financial support.  

As we hypothesized, male survivors were more likely to enroll than female 

survivors, and African American and Hispanic whites were more likely to enroll than 

non-Hispanic whites.  Males may experience more pressure to financially contribute to 

their household income than females. Consequently, when males are unable to work due 

to health status, they may be more likely to apply for disability. African American and 

Hispanic whites are more likely to be socio-economically disadvantaged than non-

Hispanic whites, which would support our finding that they are more likely to enroll. 

Survivors of later stage diagnoses were more likely to enroll in Medicare due to 

disability than those who survived earlier stages.  Since increased morbidity is observed 

with later stage diagnoses, our findings are as expected. 

 We were initially surprised to find that patients who did not undergo surgery for 

lung, colorectal, or female breast cancer were more likely to enroll in Medicare due to 
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disability than patients who underwent surgeries, after adjusting for stage. However, our 

finding can be explained when thinking about what types of cancer patients do not 

undergo surgery. These patients may be uninsured, or they may have more 

comorbidities, which would make them more likely to enroll. Similarly, female breast 

cancer patients who had surgery but no nodes removed were more likely to enroll than 

others; these women may not have been given the appropriate diagnostic workup.  

We did find that patients who underwent more aggressive surgeries for lung, 

colorectal, or female breast cancer were also more likely to enroll than those who 

underwent less aggressive surgeries.  This was expected, since aggressive surgeries are 

more likely to interfere with work-related activities.  While it is clear that more 

aggressive treatment may be necessary to improve survival for an individual, it may 

also increase the individual’s risk of permanent disability.  Providers must continue to 

take post-treatment quality of life and productivity into account when determining the 

proper course of cancer treatment. 

 The 29-month waiting period between cancer diagnosis and enrollment in 

Medicare due to disability should be reconsidered and is currently under discussionat 

the federal level. There has been a bill introduced in the United States Senate, S. 2102, 

“Ending the Medicare Disability Waiting Period Act of 2007,” but this bill remains in 

committee for the duration of the 110th Congress.44 A similar bill has been introduced in 

the United States House, H.R. 154, and was referred to the Subcommittee on Health 

over a year ago.45 While the criteria for SSDI includes an expectation of disability to 

last for “at least one year,”10 which should dissuade temporarily-disabled people from 
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applying, Medicare benefits are not awarded until a person has been disabled for almost 

two-and-a-half years.  

The waiting period was put in place to ensure that people receiving benefits are 

permanently disabled; perhaps there is another way to ensure only the permanently-

disabled receive health insurance benefits other than withholding access to care for the 

approximately twenty-five percent who are uninsured during the waiting period.12  

While eliminating or shortening the waiting period for only the uninsured would be 

“difficult,” other possibilities include reducing the waiting period to one year, 

eliminating the waiting period for certain subgroups of beneficiaries, or allowing SSDI 

beneficiaries to buy in to Medicare during the waiting period.12   

While it is important for patients and providers to minimize disability associated 

with cancer diagnosis and treatment, it is also important for policymakers to ensure that 

disabled cancer survivors and other people with disabilities are not prohibited from 

receiving needed health insurance benefits and access to health care. 

 

Strengths and Limitations  

This study is a large, population-based analysis of the time from cancer 

diagnosis to enrollment in Medicare due to disability. To our knowledge, it is the first 

study to plot time from diagnosis to enrollment and to identify which cancer survivors 

enroll in Medicare due to disability. Interpretation of these results should consider the 

following limitations.  

The SEER-Medicare data do not report information such as individual-level 

socio economic status (SES), occupational history, or medical history (other than claims 
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once enrolled).  While the SEER-Medicare data does contain information on census 

tract and zip code-level income and education statistics, the lack of these variables in 

the SEER data prevent us from including them in our bivariate or multivariate analyses. 

All of these factors can affect whether a person needs to enroll in Medicare due to 

disability: persons of lower SES may have less savings or other support and need SSDI 

and health insurance more than those of higher SES, and persons with more co-

morbidities are more likely than others to have cancer be the “last straw” and cause 

application to SSDI/Medicare. The SEER-Medicare data do not include people who 

applied for SSDI but were denied. 

We were unable to identify the SEER-Medicare disabled patients in the SEER 

data; these datasets are not linked due to privacy concerns. Therefore, some of our 

estimates may be biased toward the null as we compared the disabled to the general 

population rather than the disabled to the non-disabled. 

We were unable to study chemotherapy use due to limitations of the SEER. 

(Medicare does include chemotherapy use in its claims, but we did not utilize claims in 

this study).  While chemotherapy may be disabling, we do not believe that it had a large 

effect on enrollment in Medicare due to disability, because disability from 

chemotherapy would mean that a person would apply for disability benefits later than 

the actual month of diagnosis.  We did not see a separation of enrollment curves by 

stage; since chemotherapy is most often given to regional-staged cancers, we would 

expect a delayed or wider peak of enrollment around months 33-35 post-diagnosis, 

which was not observed. 
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Additionally, the definition of “disability” for the purposes of this dissertation is 

an administrative definition used by the SSA. Results may not be generalizable to all 

persons with disabilities, as there are multiple definitions of “disability.”46  

 

Conclusion 

Cancer treatment and its associated morbidity contribute to enrollment in 

Medicare due to disability. Medicare policy, which only offers health care benefits to 

people with disabilities 29 months after application, should be re-evaluated. The 

possibility that a cancer diagnosis gives an already disabled person the resources needed 

to enroll in Medicare due to disability should be investigated. 
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Figures: 

Plots of months-to-enrollment from cancer diagnosis. 

X-axis: 0 to 60 months post- cancer diagnosis 

Y-axis: number of cases enrolled  

Figure 2 

Enrollment in Medicare due to Disability 

following a Cancer Diagnosis
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Figure 3 

Enrollment in Medicare due to Disability 

following a Breast Cancer Diagnosis
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Figure 4 

Enrollment in Medicare due to Disability 

following a Breast Cancer Diagnosis
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Table 2: Demographic Characteristics of the Disabled and General Population 

Cohorts 

 Disabled 
(SEER-

Medicare) 

General 
Population 

(SEER) 

 
p-value 

N 15,724 359,049  
Prostate 2,346 

(14.9%) 
65,550 

(18.2%) 
Lung 3,409 

(21.7%) 
59,987 

(16.7%) 
Colorectal 3,350 

(21.3%) 
55,881 

(15.6%) 

Cancer Site 

Female Breast 6,619 
(42.1%) 

177,631 
(49.5%) 

 
 
 

<0.0001 

21-29 125 
(0.8%) 

3,110 
(0.9%) 

30-39 1,006 
(6.4%) 

27,195 
(7.6%) 

40-44 1,410 
(9.0%) 

41,062 
(11.4%) 

45-49 2,383 
(15.1%) 

66,832 
(18.6%) 

50-54 4,139 
(26.3%) 

96,698 
(26.9%) 

Age at 
Diagnosis 

55-59 6,661 
(42.4%) 

124,152 
(34.6%) 

 
 
 
 
 

<0.0001 

Male 6,231 
(39.6%) 

131,912 
(36.7%) 

Sex 

Female 9,493 
(60.4%) 

227,137 
(63.3%) 

 
<0.0001 

Single 2,674 
(17.1%) 

55,332 
(15.4%) 

Married 8,969 
(57.0%) 

232,256 
(64.7%) 

Sep./Div./Wid. 3,348 
(21.3%) 

55,329 
(15.4%) 

Marital 
Status 

Unknown 733 
(4.7%) 

16,132 
(4.5%) 

 
 
 

<0.0001 

Non-Hisp White 10,413 
(66.2%) 

254,483 
(70.9%) 

African. American 2,911 
(18.5%) 

45,960 
(12.8%) 

Race 

Hispanic White 1,401 
(8.9%) 

28,279 
(7.9%) 

 
 
 

<0.0001 
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 Disabled 
(SEER-

Medicare) 

General 
Population 

(SEER) 

 
p-value 

Asian 846 
(5.4%) 

25,531 
(7.1%) 

 

Am.Ind./Oth./Unk. 153 
(1.0%) 

4,796 
(1.3%) 

 

Big Metro 10,327 
(65.7%) 

Metro 3,599 
(22.9%) 

Urban 766 
(4.9%) 

Less Urban 845 
(5.4%) 

Urban/Rural 

Rural 187 
(1.2%) 

0-24,999 927 
(5.9%) 

25,000-49,999 7,678 
(48.8%) 

50,000-74,999 4,128 
(26.3%) 

75,000-99,999 818 
(5.2%) 

100,000+ 204 
(1.3%) 

 
 
Zip Code  
Median 
Household 
Income 

Unknown 1,969 
(12.5%) 

0.0-19.9% 2,664 
(16.9%) 

20.0-29.9% 5,181 
(33.0%) 

30.0-39.9% 3,092 
(19.7%) 

40.0%+ 2,818 
(17.9%) 

 
Zip Code  
% with  
< 12  
Years of 
Education 

Unkown 1,969 
(12.5%) 

 
 
 
 
 
 
 
 
 

Not  
Available 
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Table 3: Stage at Diagnosis: Disabled vs. General Population 
 
 Disabled 

(SEER-
Medicare) 

General 
Population 

(SEER) 

 
p-value 

In Situ 561 
(8.5%) 

32,583 
(18.3%) 

Localized 2,298 
(34.7%) 

82,935 
(46.7%) 

Regional 2,730 
(41.2%) 

51,417 
(29.0%) 

Distant 921 
(13.9%) 

8,049 
(4.5%) 

Female 
Breast 

Unstaged 109 
(1.7%) 

2,647 
(1.5%) 

 
 
 
 

<0.0001 

In Situ 2 
(0.1%) 

13 
(0.0%) 

Localized/Regional 2,034 
(86.7%) 

61,006 
(93.1%) 

Distant 215 
(9.2%) 

2,283 
(3.5%) 

Prostate 

Unstaged 95 
(4.0%) 

2,248 
(3.4%) 

 
 
 

<0.0001 

In Situ 108 
(3.2%) 

3,548 
(6.4%) 

Localized 885 
(26.4%) 

19,397 
(34.7%) 

Regional 1,551 
(46.3%) 

19,676 
(35.2%) 

Distant 701 
(20.9%) 

11,403 
(20.4%) 

Colorectal 

Unstaged 105 
(3.1%) 

1,857 
(3.3%) 

 
 
 
 

<0.0001 

In Situ 2 
(0.1%) 

33 
(0.1%) 

Localized 752 
(22.1%) 

8,138 
(13.6%) 

Regional 1,648 
(48.3%) 

19,660 
(32.8%) 

Distant 867 
(25.4%) 

29,151 
(48.6%) 

Lung 

Unstaged 140 
(4.1%) 

3,005 
(5.0%) 

 
 
 
 

<0.0001 
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Table 4: Surgery Type: Disabled vs. General Population  
 Disabled 

(SEER-
Medicare) 

General 
Population 

(SEER) 

 
p-value 

No Surgery 450 
(6.8%) 

7,343 
(4.1%) 

Lumpectomy 2,590 
(39.1%) 

95,598 
(53.8%) 

Mastectomy 3,505 
(53.0%) 

73,415 
(41.4%) 

Female 
Breast 

Unknown 74 
(1.1%) 

1,275 
(0.7%) 

 
<0.0001 

 
 

No Surgery 1,016 
(43.3%) 

23,390 
(35.7%) 

Local Tumor 
Destruction 

123 
(5.2%) 

2,087 
(3.2%) 

Prostatectomy 1,134 
(48.3%) 

38,936 
(59.4%) 

Prostate 

Unknown 73 
(3.1%) 

1,137 
(1.7%) 

 
 

<0.0001 

No Surg./ Local 
Ex. 

213 
(6.4%) 

5,277 
(9.4%) 

Local Resection 1,618 
(48.3%) 

29,381 
(52.6%) 

Radical Resection 1,469 
(43.9%) 

20,546 
(36.8%) 

Colorectal 

Unknown 50 
(1.5%) 

677 
(1.2%) 

 
 

<0.0001 

No Surgery 1,776 
(52.1%) 

43,963 
(73.3%) 

Resection < 1 
Lobe 

1,205 
(35.4%) 

11,856 
(19.8%) 

Resection of 
Whole Lung 

250 
(7.3%) 

1,817 
(3.0%) 

Radical Resection 103 
(3.0%) 

668 
(1.1%) 

Lung 

Unknown  75 
(2.2%) 

1,683 
(2.8%) 

 
 

<0.0001 
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Table 5: Logistic Regression Models 
Predicting enrollment in Medicare due to disability 29-35 months post-diagnosis 
Cohorts limited to those who survived at least 29 months post-diagnosis 
Disabled N= 6,965 
SEER N= 231,435 

 Odds Ratio 95% Confidence 
Interval 

p-value 

Prostate        1.00 (ref) 
Lung 13.21 11.96-14.60 <0.0001 
Colorectal 4.78 4.33-5.28 <0.0001 

 
Cancer Site 

Female Breast 2.93 2.62-3.29 <0.0001 
21-29        1.00 (ref) 
30-39 1.17 0.90-1.51 0.2536 
40-44 1.12 0.86-1.45 0.3961 
45-49 1.13 0.88-1.46 0.3442 
50-54 1.22 0.95-1.57 0.1283 

 
 
Age at 
Diagnosis 

55-59 1.45 1.12-1.86 0.0042 
Female         1.00 (ref) Sex 
Male 1.23 1.15-1.32 <0.0001 
Married         1.00 (ref) 
Single 1.27 1.18-1.36 <0.0001 
Sep./Div./Wid. 1.49 1.39-1.58 <0.0001 

 
Marital Status 

Unknown 1.08 0.95-1.22 0.2491 
Non-Hisp White        1.00 (ref) 
African. American 1.63 1.52-1.74 <0.0001 
Hispanic White 1.45 1.33-1.59 <0.0001 
Asian 1.03 0.92-1.16 0.5621 

 
 
Race/Ethnicity 

Am.Ind./Oth./Unk. 1.06 0.83-1.34 0.6454 
*Adjusted for Registry 
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Table 6: Prostate Logistic Regression Models 
Predicting enrollment in Medicare due to disability 29-35 months post-diagnosis 
Cohorts limited to those who survived at least 29 months post-diagnosis 
Disabled N= 619 
SEER N= 57,340 

 Odds Ratio 95% Confidence 
Interval 

p-value 

Localized/Regional        1.00 (ref) 
Distant 8.10 6.38-10.27 <0.0001 

 
Stage at 
Diagnosis Unknown 1.19 0.77-1.83 0.4368 

21-39        1.00 (ref) 
40-44 0.48 0.09-2.44 0.3746 
45-49 0.78 0.18-3.34 0.7412 
50-54 0.97 0.23-4.03 0.9631 

 
 
Age at 
Diagnosis 

55-59 1.26 0.30-5.23 0.7512 
Married         1.00 (ref) 
Single 1.01 0.78-1.31 0.9321 
Sep./Div./Wid. 1.47 1.16-1.86 0.0012 

 
Marital Status 

Unknown 1.20 0.87-1.64 0.2662 
Non-Hisp White        1.00 (ref) 
African. American 1.91 1.56-2.33 <0.0001 
Hispanic White 1.65 1.22-2.23 0.0010 
Asian 0.88 0.51-1.51 0.6305 

 
 
Race/Ethnicity 

Am.Ind./Oth./Unk. 0.75 0.37-1.53 0.4251 
*Adjusted for Registry 
 
Adjusted Surgery OR, predicting disability 29-35 months post-dx 
No Surgery   1.00 (ref) 
Local Tumor Destruction 1.10 (0.74-1.64); p= 0.6363 
Prostatectomy   0.84 (0.70-1.00); p= 0.0544 
Unknown Surgery  1.77 (1.14-2.75); p= 0.0118 
(Adjusted for all variables in above table plus registry and stage at diagnosis) 
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Table 7: Lung Logistic Regression Models  
Predicting enrollment in Medicare due to disability 29-35 months post-diagnosis 
Cohorts limited to those who survived at least 29 months post-diagnosis 
Disabled N= 1,818 
SEER N= 14,193 

 Odds Ratio 95% Confidence 
Interval 

p-value 

Localized        1.00 (ref) 
Regional 2.66 2.33-3.03 <0.0001 
Distant 3.82 3.29-4.43 <0.0001 

 
Stage at 
Diagnosis 

Unknown 1.45 1.09-1.93 0.0100 
21-29        1.00 (ref) 
30-39 1.30 0.61-2.80 0.4995 
40-44 1.59 0.76-3.34 0.2195 
45-49 1.72 0.83-3.57 0.1473 
50-54 1.80 0.87-3.72 0.1125 

 
 
Age at 
Diagnosis 

55-59 1.96 0.95-4.04 0.0691 
Female         1.00 (ref) Sex 
Male 1.15 1.04-1.28 0.0054 
Married         1.00 (ref) 
Single 0.86 0.74-1.01 0.0653 
Sep./Div./Wid. 1.07 0.94-1.21 0.3285 

 
Marital Status 

Unknown 0.96 0.74-1.25 0.7532 
Non-Hisp White        1.00 (ref) 
African. American 1.11 0.95-1.30 0.1872 
Hispanic White 1.04 0.81-1.34 0.7456 
Asian 1.07 0.85-1.36 0.5526 

 
 
Race/Ethnicity 

Am.Ind./Oth./Unk. 0.87 0.46-1.63 0.6544 
*Adjusted for Registry 
 
Adjusted Surgery OR, predicting disability 29-35 months post-dx 
No Surgery   2.19 (1.94-2.48); p<0.0001 
Radical Resection  2.49 (1.91-3.26); p<0.0001 
Resection of <1 Lobe  1.00 (ref) 
Resection of Whole Lung 1.97 (1.62-2.40); p<0.0001 
Unknown Surgery  1.79 (1.27-2.52); p= 0.0008 
 (Adjusted for all variables in above table plus registry and stage at diagnosis)
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Table 8: Colorectal Logistic Regression Models  
Predicting enrollment in Medicare due to disability 29-35 months post-diagnosis 
Cohorts limited to those who survived at least 29 months post-diagnosis 
Disabled N= 1,610 
SEER N= 35,684 

 Odds Ratio 95% Confidence 
Interval 

p-value 

Localized        1.00 (ref) 
Regional 3.08 2.69-3.51 <0.0001 
Distant 8.96 7.68-10.44 <0.0001 

 
Stage at 
Diagnosis 

Unknown 1.83 1.31-2.56 <0.0001 
21-29        1.00 (ref) 
30-39 0.85 0.54-1.34 0.4750 
40-44 1.06 0.68-1.65 0.8148 
45-49 1.04 0.67-1.61 0.8615 
50-54 1.19 0.77-1.83 0.4301 

 
 
Age at 
Diagnosis 

55-59 1.47 0.96-2.25 0.0769 
Female         1.00 (ref) Sex 
Male 1.24 1.11-1.37 <0.0001 
Married         1.00 (ref) 
Single 1.30 1.13-1.50 0.0003 
Sep./Div./Wid. 1.40 1.21-1.61 <0.0001 

 
Marital Status 

Unknown 1.05 0.80-1.37 0.7260 
Non-Hisp White        1.00 (ref) 
African. American 1.39 1.19-1.62 <0.0001 
Hispanic White 1.54 1.29-1.84 <0.0001 
Asian 0.93 0.74-1.17 0.5338 

 
 
Race/Ethnicity 

Am.Ind./Oth./Unk. 1.26 0.80-1.99 0.3261 
*Adjusted for Registry 
 
Adjusted Surgery OR, predicting disability 29-35 months post-dx 
No Surgery/ Local Excision 1.40 (1.09-1.80); p= 0.0097 
Local Resection  1.00 (ref) 
Radical    1.15 (1.03-1.28); p = 0.0128 
Unknown   1.83 (1.24-2.70); p= 0.0023 
(Adjusted for all variables in above table plus registry and stage at diagnosis)
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Table 9: Female Breast Logistic Regression Models  
Predicting enrollment in Medicare due to disability 29-35 months post-diagnosis 
Cohorts limited to those who survived at least 29 months post-diagnosis 
Disabled N= 2,918 
SEER N= 124,218 

 Odds Ratio 95% Confidence 
Interval 

p-value 

Localized        1.00 (ref) 
Regional 3.25 2.97-3.55 <0.0001 
Distant 15.10 13.49-16.90 <0.0001 

 
Stage at 
Diagnosis 

Unknown 2.19 1.64-2.92 <0.0001 
21-29        1.00 (ref) 
30-39 1.15 0.80-1.65 0.4486 
40-44 1.04 0.73-1.49 0.8296 
45-49 1.07 0.75-1.52 0.7212 
50-54 1.17 0.82-1.66 0.3995 

 
 
Age at 
Diagnosis 

55-59 1.44 1.01-2.06 0.0428 
Married         1.00 (ref) 
Single 1.47 1.33-1.63 <0.0001 
Sep./Div./Wid. 1.75 1.59-1.92 <0.0001 

 
Marital Status 

Unknown 1.27 1.04-1.56 0.0214 
Non-Hisp White        1.00 (ref) 
African. American 1.97 1.77-2.20 <0.0001 
Hispanic White 1.35 1.18-1.54 <0.0001 
Asian 1.02 0.86-1.21 0.8423 

 
 
Race/Ethnicity 

Am.Ind./Oth./Unk. 1.22 0.85-1.76 0.2790 
*Adjusted for Registry 
 
Adjusted Surgery OR, predicting disability 29-35 months post-dx 
No Surgery  1.68 (1.41-2.00); p<0.0001 
Lumpectomy  1.00 (ref)   
Mastectomy   1.67 (1.53-1.82); p<0.0001  
Unknown  1.09 (0.73-1.63); p=0.6798 
(Adjusted for all variables in above table plus registry and stage at diagnosis) 
 
Adjusted Surgery OR, predicting disability 29-35 months post-dx 
No Surgery  1.31 (1.08-1.57); p=0.0049 
Lumpectomy  1.00 (ref)   
Mastectomy   1.70 (1.56-1.85); p< 0.0001  
Unknown  1.00 (0.67-1.51); p=0.9846 
/ 
1-4 Nodes Removed 0.89 (0.76-1.04); p=0.1464 
5-90 Nodes Removed 1.00 (ref) 
No Nodes Removed 1.60 (1.41-1.83); p<0.0001 
Unknown # of Nodes 1.16 (0.91-1.49); p=0.2410 
(Adjusted for all variables in above table plus registry and stage at diagnosis)   
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Pent-up Demand for Cancer Diagnosis Prior to Entering Medicare Due to 

Disability 

 

Abstract 

Introduction 

People who enroll in Medicare due to disability face a 29-month waiting period 

between initial application and enrollment. During this waiting period, some people 

without insurance may delay needed or recommended diagnostic or preventive service 

until Medicare enrollment (pent-up demand).  

We designed this study to assess whether pent-up demand for cancer diagnosis 

exists in this population by comparing stage at diagnosis for women with breast cancer 

(a screening-related disease) and women with lung cancer (a non-screening related 

disease) who were diagnosed within the first four years of enrollment. We performed 

similar analyses for a cohort of elderly women who aged into Medicare on their 65th 

birthdays. 

Sample 

The Surveillance, Epidemiology, and End Results (SEER)-Medicare data were 

used for this analysis. We identified 1,715 women between the ages of 50 and 59 who 

were diagnosed with breast or lung cancer in the first four years of enrollment in 

Medicare due to disability, from January 1, 1992 through December 31, 2002; we 

identified 33,922 elderly women age 65-69 who met the same criteria. 

Study Design 
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We assessed whether pent-up demand for cancer screening existed by assessing 

stage at diagnosis in the first two years of enrollment, compared to the third or fourth 

years of enrollment, using both bivariate and multivariate (ordered logistic regression) 

analyses. 

Results 

 The highest proportions of disabled breast and lung cancer cases were diagnosed 

in the first year of enrollment in Medicare due to disability; this phenomenon was not 

observed in the age-eligible. We did not find evidence of pent-up demand in stage or 

tumor size, for cancer diagnosis for either the disabled or elderly cohorts. Demographic 

and tumor characteristics did not vary across enrollment time categories (diagnosed in 

first or second year of enrollment, compared to diagnosed in third or fourth year of 

enrollment).  Stage at diagnosis was similar for the two enrollment time groups, in both 

unadjusted and adjusted analyses.  

Conclusions 

We found potential evidence of pent-up demand for cancer diagnosis: the 

proportions of breast and lung cancer cases diagnosed in the first year of enrollment 

following the 29-month waiting period were higher than in other years. However, we 

did not find evidence of pent-up demand in stage at diagnosis or tumor size. We found 

no evidence of pent-up demand for breast or lung cancer diagnosis in women aging into 

Medicare.  
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Introduction 

Persons enrolling in Medicare due to disability must wait 29 months from their 

initial application until they are eligible to receive Medicare benefits.  During this 

waiting period, some people without insurance may delay needed or recommended 

diagnostic or preventive services until Medicare enrollment (pent-up demand).  

The pent-up demand phenomenon has been documented in studies of the near-

elderly who are uninsured prior to entering Medicare at age 65.  The effect is 

manifested as  higher demand for physician visits in the previously uninsured47 or an 

increase in doctor visits for the uninsured compared to those who were insured prior to 

entering Medicare if they had a history of hypertension, diabetes, heart disease or 

stroke.48   

Insurance status impacts cancer screening rates and outcomes. Insured adults 

ages 18-64 may be three to four times as likely to have undergone breast cancer 

screening as the long-term uninsured.3 Age-eligible (age 65) Medicare enrollees who 

were uninsured prior to enrollment have been shown to have higher utilization of 

mammography, cholesterol testing, and prostate examination after enrolling, compared 

to those who were continuously insured.4   

These findings could suggest important unmet need for cancer screening in the 

25.8% of people with disabilities who were uninsured during the Medicare waiting 

period. These uninsured are more likely to be under 55, male, non-veterans, of black 

race, or below the poverty threshold than other beneficiaries in the waiting period. The 

uninsured were five times as likely as the insured to need “care but not able to get it” 



 

 45 

and six times as likely to delay “medical care because of costs”; these effects likely 

translate to a lesser use of cancer screening.5 

To assess pent-up demand for cancer diagnosis we evaluate screening services 

for breast and lung cancer in non-elderly (age <65) women who enroll in Medicare due 

to disability and women who age into Medicare on their 65th birthdays. We include two 

cancer sites, breast and lung, with different hypotheses for each cancer. While biennial 

mammograms are recommended, we hypothesize that non-elderly women with 

disabilities and in the 29-month waiting period may delay mammography and clinical 

breast exams until Medicare enrollment; we expect that this unmet need will result in 

later stages at diagnosis and larger tumors soon after enrollment compared to cancers 

diagnosed after at least two full years of Medicare benefits.  Conversely, there is no 

recommended screening test for lung cancer, and a lung cancer diagnosis usually arises 

from a reaction to symptoms.  We expect that women with lung cancer symptoms will 

seek care even while in the waiting period and there will be little to no disparity in stage 

at diagnosis for women diagnosed within the first two years of enrollment, compared to 

those diagnosed in year three or four. We will conduct the same analyses in women 

aging into Medicare on their 65th birthdays to determine whether the evidence for pent-

up demand for physician visits and hospitalizations in the near-elderly transitioning into 

Medicare translates to pent-up demand for cancer diagnosis.   
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Methods 

Dataset 

We compare demographic and tumor outcomes for the newly-enrolled elderly 

women and non-elderly disabled women using the Surveillance, Epidemiology, and End 

Results (SEER)-Medicare database.  SEER, a set of population-based cancer registries 

sponsored by the National Cancer Institute, collects information on cancer incidence 

and survival from 16 population-based cancer registries; these registries include about 

26% of the U.S. population. SEER collects data on patient characteristics, tumor 

characteristics, cancer treatments (excluding chemotherapy), and follow-up for vital 

status.42 The SEER-Medicare database links the information from the SEER cancer 

registries with Medicare beneficiary claims.  Medicare provides comprehensive health 

care for approximately 7.1 million16  non-elderly disabled beneficiaries who meet 

enrollment criteria as well as 98% of the United States population age 65 or older.  By 

accessing Medicare records, in addition to having detailed records of cancer diagnosis, 

care, and survival from the SEER database, access to health plan enrollment 

information and all inpatient and outpatient health service data exists.  While the cancer 

diagnosis data are available from 1973-2002, the Medicare enrollment information is 

available from 1986 through 2005. 

   

Sample 

Women who first enrolled in Medicare due to disability and were diagnosed 

with breast or lung cancer in the first four years of enrollment, from January 1, 1992 

through December 31, 2002 were included in our cohort.  We excluded male patients so 
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we could eliminate any confounding when comparing female breast cancer outcomes 

and lung cancer outcomes. Patients must have been age 50 to 59 years old at time of 

Medicare enrollment, because clinical guidelines recommend biennial mammography 

for women age 40 through 69, and pent-up demand is more likely in women who are 

well within the guidelines. We similarly identified a cohort of women who entered 

Medicare at age 65 and were diagnosed with cancer within the first four years of 

enrollment.  

Women with a history of cancer, those diagnosed at autopsy or death certificate, 

those diagnosed with in situ lung cancers, those with a missing month of diagnosis, 

women of unknown race, those who were not continuously enrolled in Medicare for 

four years from becoming eligible or until death, and those from the Rural Georgia 

SEER registry (due to small cell sizes) were excluded from the disabled and elderly 

cohorts (Appendix B). 

 

Measures 

Stage at breast cancer diagnosis and stage at lung cancer diagnosis within two 

time periods (in the first two years of enrollment in Medicare and the third or fourth 

year of enrollment) were our dependent variables. The stage at diagnosis variable is 

“produced by collapsing the detailed extent of disease information collected by 

SEER.”43  Independent variables included age at diagnosis (continuous), race/ethnicity 

(categorical), marital status (categorical), and geographic location by registry 

(categorical).   
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Analysis 

Bivariate analyses of stage at diagnosis were completed using chi-square tests 

for significance.  We also conducted analyses stratified by age, marital status, and 

race/ethnicity. 

 We plotted the number of cases diagnosed each year, for the disabled and the 

elderly, stratified by cancer site. 

We used ordered logistic regression models to predict earlier stage at diagnosis, 

stratified by cancer site. The independent variable of interest was time period; we 

hypothesized that late-stage diagnosis will be higher in the first time period than the 

second time period for breast cancer diagnoses but not lung cancer diagnoses.  The 

models were adjusted for age at enrollment, marital status, race, and geographic 

location by registry. 

 

Results 

Cancer Diagnosis in Women with Disabilities 

 We identified 1,715 women who were diagnosed with breast (1,148, 66.4%) or 

lung cancer (580, 33.6%) within their first four years of enrollment in Medicare due to 

disability.  Equal percentages of breast cancer patients (N=658, 57.8%) and lung cancer 

patients (N=330, 57.2%) were diagnosed within the first two years of enrollment 

(p=0.8035). Demographic and tumor characteristics did not vary across enrollment 

periods, for women diagnosed with breast or lung cancer. Both women with breast 

cancer (p=0.2821) and women with lung cancer (p=0.9771) were diagnosed at similar 
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stages for each of the two time periods (Table 10) and had similar-sized breast cancer 

tumors (p=0.7330) (Table 12). 

 The highest proportion (30.0%) of breast cancer cases in our cohort of women 

with disabilities was diagnosed within the first year of enrollment; the proportions of 

cases diagnosed in year two, three, or four of enrollment were 23.2%, 28.9%, and 

17.9%, respectively (Figure 5).  We saw a continuous decline in the proportion of lung 

cancer cases diagnosed from year one (29.5%) through year four (20.3%) (Figure 6). 

Using our ordered logistic regression models, we found that disabled women 

were no more likely to be diagnosed at earlier stages of breast cancer in the first two 

years of enrollment, compared to the third or fourth years of enrollment (OR=1.08, 

p=0.4870).  We found similar results for women diagnosed with lung cancer (OR=1.07, 

p=0.6789) (Table 13). 

Cancer Diagnosis in Women Who Age into Medicare 

 We identified 33,922 women who were diagnosed with breast (24,377 , 71.9%) 

or lung (9,545 , 28.1%) cancer within the first four years of entering Medicare when 

age-eligible at 65.  Of the elderly breast cancer patients, 12,213 (50.1%) were diagnosed 

within the first two years of enrollment, compared to 4,493 (47.1%) of elderly lung 

cancer patients (p<0.0001).  As with the disabled cohort, demographic and tumor 

characteristics, including stage at diagnosis and breast cancer tumor size, did not vary 

across enrollment period (Tables 11 and 12). 

 The proportion of breast cancer cases in each year of enrollment stayed constant 

(all years between 24.5% and 25.4%) (Figure 5).  The proportion of lung cancer cases 
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consistently rose from 22.8% in the first year of enrollment through 27.6% in the fourth 

year of enrollment (Figure 6). 

 Elderly women diagnosed with breast (p=0.3939) or lung (p=0.9152) cancer in 

the first two years of enrollment were no more likely to be diagnosed at an early stage 

than those diagnosed in years three or four (Table 13).   

 

Discussion 

  This study examines whether unmet need for cancer screening and 

diagnosis exists for persons enrolling in Medicare due to disability and facing a waiting 

period of approximately 29 months between applying for Social Security Disability 

Income/Insurance (SSDI) and eligibility for Medicare benefits.  We hypothesized that 

pent-up demand for breast cancer diagnosis, but not necessarily lung cancer diagnosis, 

occurs during this waiting period because recommended screening may be delayed until 

enrollment.  Pent-up demand could present itself as more cases diagnosed, later stages 

of diagnosis or larger tumor sizes in the first two years of enrollment than when 

diagnosed after two full years of coverage.   While we did find greater numbers of 

breast and lung cancer cases diagnosed in the first year of enrollment, our results show 

no difference in stage at diagnosis for women diagnosed with breast or lung cancer or 

breast cancer tumor size soon after enrolling in Medicare due to disability or age 

compared to those diagnosed in their third or fourth year of enrollment.  

 Interestingly, the proportions of breast cancer cases diagnosed in women with 

disabilities were higher in years one and three of enrollment than in years two and four.  

It is possible that women who enter Medicare due to disability have unmet need, receive 
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breast cancer screening in the first year of coverage and are diagnosed, resulting in the 

high proportion of cases diagnosed in the first year.  The higher proportion found in the 

third year compared to the second or fourth year could be due to biennial screening.  

We did not find any variation in the proportion of elderly women diagnosed with breast 

cancer over the four years of enrollment and therefore no evidence for pent-up demand 

for breast cancer diagnosis.  

 We found differing trends for those enrolling in Medicare due to disability and 

age when looking at the proportion of lung cancer diagnoses in each of the four years of 

enrollment. The proportion decreased over the years for women with disabilities but 

increased over time for those who aged into Medicare.  We believe that the trend for 

elderly women is due to increasing rates of lung cancer as women age from 65 through 

69.  The downward trend for women with disabilities could signify pent-up demand for 

lung cancer diagnosis in women in the 29-month waiting period. 

 Within the disabled, the higher proportions of breast cancer diagnoses in the first 

and third year of enrollment and the decrease in lung cancer cases over the four years 

did not translate to poorer breast cancer outcomes.  We suggest further research to 

identify screening rates over the first four years of enrollment and to suggest causes for 

our findings. 

While previously published studies have found evidence for pent-up demand for 

doctor visits in the near-elderly,48 and we found potential evidence of pent-up demand 

in the number of cases diagnosed, this pent-up demand does not appear to translate to 

breast or lung cancer outcomes, including stage at diagnosis and tumor size. There are a 

few potential reasons for our null findings. First, our study found no evidence for pent-
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up demand for cancer diagnosis in the disabled waiting for Medicare eligibility, but we 

were unable to stratify by insurance status.  Approximately 74% of women had access 

to other insurance while waiting for Medicare eligibility, through a spouse, dual 

eligibility, or other sources.12 It is possible that a study of solely the uninsured would 

find evidence of pent-up demand. Second, women may have had access to 

mammograms through other sources—including the National Breast and Cervical 

Cancer Early Detection Program.  

 

Policy Implications 

Research has shown that approximately 26% of those waiting for coverage are 

uninsured; the reasons for uninsurance include the expense, job loss, and inability to 

obtain due to health status, illness, or age.12 While one option would be to reduce or 

eliminate the waiting period for the uninsured, while keeping it in place for the insured, 

Riley12 has said that such a policy would be difficult to design and implement. Another 

option would be to use financial subsidies to assist the uninsured in purchasing 

insurance during the waiting period; this may be an effective choice as 77.7% of 

uninsured in the waiting period listed affordability as a barrier.12  

 While a large proportion of those in the waiting period are insured, there may 

be sufficient reason to reduce or eliminate it for all people in the waiting period. 

Research has shown that uninsured near-elderly adults with a history of hypertension, 

diabetes, heart disease or stroke report fewer doctor visits and hospital stays than the 

insured near-elderly once enrolled in Medicare.48 It would likely follow that pent-up 

demand for physician visits and hospital stays would exist for the chronically disabled. 
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Another study found that self-reported health trends increased at age 65 for the 

previously uninsured more than for the previously insured;51, 52 this should also translate 

to the disabled.  Additionally, it has been shown that the near-elderly who were 

uninsured prior to entering Medicare at age 65 cost the Medicare program more money 

than those who were insured prior to enrollment,48 and universal coverage for all adults 

55-64 prior to entering Medicare at age 65 would potentially reduce short-term 

Medicare spending for newly eligible Medicare beneficiaries.52 Perhaps reducing or 

eliminating the waiting period would both benefit the disabled beneficiary and save 

Medicare money.  Finally, it is possible that pent-up demand for other cancer diagnosis, 

such as colorectal cancer, exists. 

  

Limitations 

While not all people with disabilities in the 29-month waiting period are 

uninsured, those who are underinsured or even fully insured may delay physician care 

until Medicare benefits are awarded. Future research should focus on whether pent-up 

demand for cancer diagnosis exists for uninsured people with disabilities in the 

Medicare waiting period. We were unable to solely study the uninsured given our data 

limitations, but surveys linked to Medicare data for the non-elderly disabled may 

provide the data needed to complete the suggested analysis. 

Since we are unable to identify whether cancer screening occurred in the year or 

two years prior to enrollment given our dataset, it is impossible to compare screening 

rates before and after Medicare enrollment due to disability. Instead, stage at diagnosis 

was assessed.  
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Conclusion 
 

We found potential evidence of pent-up demand for cancer diagnosis: the 

proportions of breast and lung cancer cases diagnosed in the first year of enrollment 

following the 29-month waiting period were higher than in other years. However, we 

did not find evidence of pent-up demand in stage at diagnosis or tumor size. We found 

no evidence of pent-up demand for breast or lung cancer diagnosis in women aging into 

Medicare.  
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Table 10: Demographic and Tumor Characteristics of the Disabled Cohort * p<0.05 
Breast Lung  

Diagnosed 
in 1st or 2nd 

Year of 
Enrollment 

Diagnosed 
in 3rd or 4th 

Year of 
Enrollment 

Diagnosed 
in 1st or 2nd 

Year of 
Enrollment 

Diagnosed 
in 3rd or 4th 

Year of 
Enrollment 

N 658 480 330 247 
Demographic Characteristics 

50-54 28* 
(42.6%) 

175 
(36.5%) 

106 
(32.1%) 

69 
(27.9%) 

 
Age 

55-59 378 
(57.4%) 

305 
(63.5%) 

224 
(67.9%) 

178 
(72.1%) 

Single 115 
(17.5%) 

78 
(16.2%) 

42 
(12.7%) 

37 
(15.0%) 

Married  272 
(41.3%) 

200 
(41.7%) 

127 
(38.5%) 

86 
(34.8%) 

Sep./Div./Wid. 239 
(36.3%) 

184 
(38.3%) 

140 
(42.4%) 

110 
(44.5%) 

 
Marital  
Status 

Unknown 32 
(4.9%) 

18 
(3.8%) 

21 
(6.4%) 

14 
(5.7%) 

Non-Hisp. White 418 
(63.5%) 

315 
(65.6%) 

250 
(75.8%) 

187 
(75.7%) 

Black 162 
(24.6%) 

96 
(20.0%) 

55 
(16.7%) 

46 
(18.6%) 

Hispanic White 57 
(8.7%) 

45 
(9.4%) 

18 
(5.4%) 

10 
(4.1%) 

 
Race/ 
Ethnicity 

Asian 21 
(3.2%) 

24 
(5.0%) 

7 
(2.1%) 

4 
(1.6%) 

Tumor Characteristics 
In Situ 113 

(17.2%) 
77 

(16.0%) 
n/a n/a 

Localized 336 
(51.0%) 

240 
(50.0%) 

62 
(18.8%) 

44 
(17.8%) 

Regional 165 
(25.1%) 

142 
(29.6%) 

115 
(34.9%) 

84 
(34.0%) 

Distant 37 
(5.6%) 

17 
(3.5%) 

136 
(41.2%) 

106 
(42.9%) 

 
Stage at 
Diagnosis 

Unstaged 7 
(1.1%) 

4 
(0.8%) 

17 
(5.2%) 

13 
(5.3%) 

1 98 
(14.9%) 

66 
(13.7%) 

13 
(3.9%) 

6 
(2.4%) 

2 203 
(30.8%) 

156 
(32.5%) 

43 
(13.0%) 

30 
(12.1%) 

3 207 
(31.5%) 

139 
(29.0%) 

95 
(28.8%) 

72 
(29.2%) 

4 26 
(4.0%) 

23 
(4.8%) 

40 
(12.1%) 

45 
(18.2%) 

 
Tumor 
Grade 

Unknown 124 
(18.8%) 

96 
(20.0%) 

139 
(42.1%) 

95 
(38.1%) 
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Table 11: Demographic and Tumor Characteristics of the Elderly Cohort 
Breast Lung  

Diagnosed 
in 1st or 2nd 

Year of 
Enrollment 

Diagnosed 
in 3rd or 4th 

Year of 
Enrollment 

Diagnosed 
in 1st or 2nd 

Year of 
Enrollment 

Diagnosed 
in 3rd or 4th 

Year of 
Enrollment 

N 12,348 12,300 4,755 5,353 
Demographic Characteristics 

Single 997* 
(8.1%) 

840 
(6.8%) 

359* 
(7.6%) 

344 
(6.5%) 

Married  7,524 
(61.0%) 

7,290 
(59.4%) 

2,378 
(50.1%) 

2,608 
(48.8%) 

Sep./Div./Wid. 3,416 
(27.7%) 

3,768 
(30.7%) 

1,821 
(38.4%) 

2,180 
(40.8%) 

 
Marital  
Status 

Unknown 393 
(3.2%) 

384 
(3.1%) 

184 
(3.9%) 

208 
(3.9%) 

Non-Hisp. White 10,05 
(81.2%) 

10,109 
(82.3%) 

3,949 
(83.3%) 

4,475 
(83.8%) 

Black 815 
(6.6%) 

792 
(6.4%) 

412 
(8.7%) 

431 
(8.1%) 

Hispanic White 724 
(5.9%) 

648 
(5.3%) 

169 
(3.6%) 

207 
(3.9%) 

 
Race/ 
Ethnicity 

Asian 776 
(6.3%) 

733 
(6.0%) 

212 
(4.5%) 

227 
(4.2%) 

Tumor Characteristics 
In Situ 2,053 

(16.6%) 
2,021 

(16.4%) 
n/a n/a 

Localized 6,875 
(55.8%) 

6,965 
(56.7%) 

941 
(19.8%) 

1,047 
(19.6%) 

Regional 2,756 
(22.3%) 

2,639 
(21.5%) 

1,637 
(34.5%) 

1,865 
(34.9%) 

Distant 529 
(4.3%) 

539 
(4.4%) 

1,915 
(40.4%) 

2,140 
(40.1%) 

 
Stage at 
Diagnosis 

Unstaged 117 
(1.0%) 

118 
(1.0%) 

249 
(5.3%) 

288 
(5.4%) 

1 2,098 
(17.0%) 

2,076 
(16.9%) 

187 
(4.0%) 

199 
(3.7%) 

2 4,239 
(34.4%) 

4,225 
(34.4%) 

618 
(13.0%) 

702 
(13.1%) 

3 2,959 
(24.0%) 

2,900 
(23.6%) 

1,391 
(29.3%) 

1,496 
(28.0%) 

4 418 
(3.4%) 

428 
(3.5%) 

624 
(13.2%) 

707 
(13.2%) 

 
Tumor 
Grade 

Unknown 2,616 
(21.2%) 

2,653 
(21.6%) 

1,922 
(40.5%) 

2,236 
(41.9%) 

* p<0.05 
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Table 12: Breast Cancer Tumor Size 
 Disabled Elderly 
 Diagnosed in 1st 

or 2nd Year  
of Enrollment 

Diagnosed in 3rd 
or 4th  Year of 

Enrollment 

Diagnosed in 1st 
or 2nd Year  

of Enrollment 

Diagnosed in 3rd 
or 4th  Year of 

Enrollment 
No Mass 26 

(3.9%) 
25 

(5.2%) 
435 

(3.5%) 
406 

(3.3%) 
0-1 cm 130 

(19.8%) 
92 

(19.0%) 
3,415 

(27.7%) 
3,421 

(27.8%) 
1-2 cm 211 

(32.1%) 
163 

(34.0%) 
4,016 

(32.6%) 
3,950 

(32.2%) 
2-5 cm 166 

(25.2%) 
123 

(25.6%) 
2,527 

(20.5%) 
2,553 

(20.8%) 
5+ cm 33 

(5.0%) 
23 

(4.8%) 
427 

(3.5%) 
422 

(3.4%) 
unknown 92 

(14.0%) 
55 

(11.5%) 
1,510 

(12.2%) 
1,530 

(12.5%) 
p=0.7330            p=0.8822



 

 58 

Table 13: Multivariate Analysis 
Using Ordered Logistic Regression, Predicting Earlier Stage at Diagnosis 
 Disabled Elderly 
 Breast Lung Breast Lung 

1st or 2nd 
Year 

1.08 
(0.86-1.36) 

1.07 
(0.77-1.48) 

0.98 
(0.93-1.03) 

1.00 
(0.92-1.07) 

Time to 
Diagnosis 

3rd or 4th 
Year 

1.00  
(ref) 

1.00  
(ref) 

1.00  
(ref) 

1.00  
(ref) 

50-54 1.00  
(ref) 

1.00  
(ref) 

** ** Age 

55-59 1.15 
(0.91-1.44) 

0.78 
(0.55-1.11) 

** ** 

Single 1.11 
(0.80-1.53) 

1.07 
(0.64-1.80) 

0.79 
(0.72-0.87) 

0.94 
(0.81-1.10) 

Married  1.00  
(ref) 

1.00  
(ref) 

1.00  
(ref) 

1.00  
(ref) 

Sep./Div./Wid. 1.05 
(0.82-1.36) 

0.97 
(0.68-1.40) 

0.80 
(0.76-0.84) 

0.93 
(0.86-1.01) 

Marital 
Status 

Unknown 1.02 
(0.57-1.84) 

1.54 
(0.72-3.26) 

1.10 
(0.95-1.27) 

0.88 
(0.71-1.09) 

Non-Hisp. 
White 

1.00  
(ref) 

1.00  
(ref) 

1.00  
(ref) 

1.00  
(ref) 

Black 1.17 
(0.87-1.57) 

1.16 
(0.73-1.83) 

0.82 
(0.74-0.91) 

0.93 
(0.81-1.08) 

Hispanic 
White 

0.97 
(0.64-1.47) 

2.39 
(1.11-5.16) 

0.93 
(0.83-1.04) 

0.78 
(0.63-0.95) 

Race/ 
Ethnicity 

Asian 0.82 
(0.42-1.59) 

1.98 
(0.43-9.08) 

1.22 
(1.08-1.38) 

0.79 
(0.64-0.98) 

*Adjusted for registry 
** n/a: one age category only 



 

 59 

Figure 5: 
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Figure 6: 
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Quality Care for a Vulnerable Population? 

Cancer Diagnosis and Treatment in the Disabled 

 

Abstract 

Introduction 

We compare cancer diagnosis and treatment in female breast cancer patients 

who are enrolled in Medicare due to disability to that of the general population. We 

investigate the quality of diagnostic workups and treatments in the Medicare disabled 

and the general population. 

Sample 

 The Surveillance, Epidemiology, and End Results (SEER) and SEER-Medicare 

databases were used to identify women ages 30-59 diagnosed with female breast cancer 

from 1992 through 2002. 

Study Design 

  We used chi-square tests to determine whether differences in demographic and 

tumor characteristics, diagnostic workup, and treatment varied between women with 

disabilities and those in the general population. Logistic regression models were used to 

determine whether women with disabilities were more or less likely to receive 

appropriate treatment than women in the general population. 

We plotted proportions of treatment type received over time, from 1992 through 

2002, for women with disabilities and women in the general population and used 

Cochran-Armitage tests for trends.  

Results 
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 Women in the general population were slightly more likely than those enrolled 

in Medicare due to disability to be diagnosed with in situ disease and less likely to be 

diagnosed with late-stage breast cancer. Breast cancer patients with disabilities received 

superior or similar quality diagnostic workups compared to those in the general 

population. However, they were less likely to receive recommended radiation therapy 

(RT) following breast conserving surgery (BCS).  Between 1992 and 2002, the 

percentage of women receiving standard care for breast cancer decreased for both 

women with disabilities and those in the general population. 

Discussion 

The similarity in rates of standard care is due to higher rates of mastectomy in the 

disabled. They were less likely to receive RT following BCS, which is of concern. It is 

of great importance that practitioners take care in counseling women with disabilities in 

choosing the best form of standard care for breast cancer treatment.  Communication 

between the patient, the surgical, radiation, and medical oncologists, along with other 

practitioners overseeing care of the disabled woman, should take place to ensure that 

she receives the best care for her situation. 

Conclusions 

We did not find any large differences in diagnostic workup or treatment between 

women with disabilities and those in the general population. Between the years of 1992 

and 2002, rates of standard treatment for breast cancer fell for both groups.  While 

standard treatment occurs at similar rates, a disparity in RT following BCS exists. It is 

important for providers to take care in suggesting the best treatment for women with 

disabilities to ensure they receive adequate treatment.
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Introduction 

A quality diagnostic workup is necessary for properly staging and treating a 

cancer patient. For example, breast cancer patients should have their estrogen receptor 

(ER) and progesterone receptor (PR) status assessed, as well as evaluation of nodal 

involvement and tumor size and grade.  A quality diagnostic workup should result in 

proper cancer staging and will allow a healthcare provider to suggest the best course of 

treatment. 

Currently, guidelines state that the standard treatment for women with stage I or 

II breast cancer is breast-conserving surgery (BCS) followed by radiation therapy 

(RT).53 However, some women undergo BCS without radiation, which could be 

considered undertreatment, or undergo mastectomy, which has similar outcomes to BCS 

with radiation but is less preferred.  Over the time period of 1992-2005, mastectomy use 

decreased while BCS use increased.54 Interestingly, use of radiation therapy that should 

follow BCS has decreased over the same period, which results in lower overall rates of 

standard care (defined as BCS with RT or mastectomy). 

Recent studies have examined breast cancer stage at diagnosis22 and treatment23, 

40 in working-age women enrolled in Medicare due to disability. They report that 

working-age women enrolled in Medicare due to disability are less likely than others to 

receive BCS or to receive RT following BCS.23, 40 To date, they have not analyzed the 

quality of diagnostic workup or treatment trends.  

 We designed this study to assess whether working-age breast cancer patients 

enrolled in Medicare due to disability are more or less likely than the general population 

to have quality diagnostic workups or to receive standard treatment for breast cancer 
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when BCS plus adjuvant radiotherapy is recommended. We also investigate whether the 

trends toward less standard care for breast cancer over time are observed for women 

with disabilities and whether treatment-related disparities are changing. 

 

Methods 

Data 

The Surveillance, Epidemiology, and End Results (SEER) and SEER-Medicare 

databases were used for this study.  SEER, a set of population-based cancer registries 

sponsored by the National Cancer Institute, collects information on cancer incidence 

and treatment from 16 population-based cancer registries; these registries currently 

include about 26% of the U.S. population. The information collected by SEER includes 

patient characteristics, county of residence, primary tumor site, tumor characteristics, 

cancer treatments (excluding chemotherapy), and follow-up for vital status.42 

The SEER-Medicare database links the information from the SEER cancer 

registries with Medicare beneficiary claims.  Medicare provides comprehensive health 

care for approximately 6 million working-age (under 65) disabled beneficiaries who 

meet enrollment criteria.  By accessing Medicare records, in addition to having detailed 

records of cancer diagnosis and care from the SEER database, access to health plan 

enrollment information and all inpatient and outpatient health service data exists.   

Sample 

Our sample includes all women ages 30-59 and diagnosed with female breast 

cancer between the years of 1992 and 2002 after enrollment in Medicare due to 

disability.  Patients with a prior cancer diagnosis and those who were diagnosed at 
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autopsy or on a death certificate were excluded as were those located in the Alaska and 

Rural Georgia SEER registries (due to not being population-based and small cell sizes, 

respectively). A general population cohort was similarly constructed using SEER data 

(Appendix C).  

Measures 

We measured adequacy of diagnostic workup by measuring testing (known or 

unknown) for ER and PR status, tumor stage, tumor size, tumor grade, and nodal 

involvement for women diagnosed with breast cancer. We additionally measured ER 

and PR status (negative, positive, or unknown), tumor size (0-1cm, 1-2cm, 2-5cm, 

5+cm, or unknown), tumor grade (low, high, or unknown), and nodal involvement 

(negative, positive, or unknown) because the results of the tests are used in treatment 

decisions. 

Treatment variables included surgery type (no surgery, BCS, mastectomy, or 

unknown) and radiation (no radiation, radiation, or radiation status unknown).  For 

women with localized or regional breast cancer, BCS without radiation was considered 

undertreatment, and standard care included BCS with radiation or mastectomy.   

 Other variables included age (continuous), race/ethnicity (white non-Hispanic, 

white Hispanic, black, or other/unknown), marital status (single, married, 

separated/divorced/widowed, or unknown), tumor registry, and stage at diagnosis. The 

stage at diagnosis variable was “produced by collapsing the detailed extent of disease 

information collected by SEER.”43  

Analysis 



 

 66 

  Bivariate analyses of age at diagnosis, marital status, race, tumor stage at 

diagnosis, tumor grade, ER and PR testing and status, nodal involvement, and treatment 

type were conducted using chi-square tests for significance.  

We plotted receipt of standard care (BCS with RT or mastectomy) over time, 

from 1992 through 2002, for women with disabilities and women in the general 

population. We also constructed plots for receipt of RT for women who underwent 

BCS.  We tested for trends using the Cochran-Armitage test. For the plots, we 

categorized the 11 years of our data into 5 year categories, 1992-1993, 1994-1995, 

1996-1998, 1999-2000, and 2001-2002.   

Logistic regression models were used to determine whether women with 

disabilities were more or less likely to receive standard care (BCS with RT or 

mastectomy) than women in the general population. We limited this analysis to women 

with localized or regional breast cancer who underwent surgical treatment.  We 

constructed additional models predicting RT in association with BCS, limiting to 

women who received BCS. We adjusted for age at diagnosis, marital status, race, and 

geographic location by registry for all regression models. 

 

Results 

Demographics 

 We identified 174,014 working-age women diagnosed with breast cancer from 

1992-2002. Of these, 6,051 (3.5%) were enrolled in Medicare due to disability.  The 

disabled patients were more likely to be older, unmarried, and of black race (Table 14).  

Diagnosis:  
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  We found a few indicators of higher quality of diagnostic workups in women 

with disabilities compared to those in the general population. The disabled were more 

likely to be tested for ER status (70.9% vs. 68.4%, p<0.0001), PR status (69.0% vs. 

66.5%, p<0.0001), and tumor grade (81.6% vs. 80.0%, p=0.0031), but less likely to 

have tumor size recorded (16.1% vs. 15.1%, p=0.0399). Overall, women with 

disabilities were less likely to have nodal involvement tested (74.8% vs. 76.6%, 

p=0.0011), but this difference was likely due to differences in surgical treatment. There 

were no statistical differences in being staged (98.4% vs. 98.5%, p=0.2376) (Table 15). 

  

Women in the general population were more likely than those with disabilities to be 

diagnosed with in situ disease (18.8% vs. 14.9%, p<0.0001) and less likely to be 

diagnosed with regional or distant breast cancer (34.0% vs. 40.9%, p<0.0001, excluding 

unknown stage). When tested, women with disabilities were less likely than those in the 

general population to have positive ER status (69.5% vs. 71.4%, p=0.0086) or PR status 

(61.0% vs. 64.1%, p<0.0001) (Table 15). 

Treatment 

 Women with disabilities were less likely than those in the general population to 

undergo surgical treatment for their breast cancer (93.9% vs. 95.9%, p<0.0001) and 

were more likely to undergo mastectomy when surgically treated (50.9% vs. 43.4%, 

p<0.0001).  Of women who underwent BCS, those with disabilities were less likely to 

receive RT than women in the general population (66.2% vs. 70.8%, p=<0.0001).  

Those with disabilities were less likely to receive standard treatment, which we defined 

as either mastectomy or BCS with RT (87.0% vs. 88.1%, p=0.04) (Table 16).  Results 
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from our multivariate analysis showed no difference in standard care between women 

with disabilities and the general population (OR=1.06; Table 17). However, of women 

who underwent BCS, those in the general population were more likely than those with 

disabilities to receive RT after adjusting for confounders (OR=1.21, 95% CI= 1.11-

1.32) (Table 18). 

Trends in Treatment 

Between 1992 and 2002, rates of mastectomy declined and BCS increased 

among women surgically treated for breast cancer.  We observed these phenomena in 

both women with disabilities (Figure 7) and women in the general population (Figure 

8).  In 2001-2002, women with disabilities remained more likely to undergo 

mastectomy than BCS, but women in the general population had similar rates of BCS 

and mastectomy.  The percentage of women undergoing BCS who also received RT fell 

throughout the study period (Figure 9).  The level of RT following BCS fell from 71.1% 

in 1992 to 63.3% in 2002 (p=0.0342) in the disabled and from 72.9% in 1992 to 67.3% 

(p<0.0001) in the general population.   As a result, the percentage of surgically-treated 

women receiving standard care fell over time, as mastectomy use decreased but 

increasing use of BCS was accompanied by decreasing use of RT (Figure 10). The 

proportion of women receiving standard care fell from 89.9% in 1992 to 82.3% in 2002 

(p<0.0001) in the disabled and from 88.1% in 1992 to 80.6% (p<0.0001) in the general 

population. 

 

Discussion 
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 In our analysis of breast cancer diagnosis and treatment in working-age women, 

we found that those in the general population were more likely than those enrolled in 

Medicare due to disability to be diagnosed with in situ disease and less likely to be 

diagnosed with late-stage breast cancer.  Our results mirror those of a recent study, 

although theirs were not statistically significant.22 As in situ breast cancer disease is 

closely related to use of mammography, it is possible that the lower proportion of in situ 

disease found in the disabled is related to lower documented use of breast cancer 

screening27, 37, 38 in women with disabilities.  

 We found that the quality of a breast cancer diagnostic workup tended to be 

better in working-age women with disabilities than women in the general population, 

although differences were small.  Women enrolled in Medicare due to disability were 

more likely to have their estrogen receptor (ER) and progesterone receptor (PR) status 

tested, as well as tumor grade, than women in the general population.  Working-age 

women with disabilities who underwent surgery were as likely to have nodal 

involvement tested as those in the general population.  The only diagnostic measure that 

was less known for women with disabilities was tumor size.  We cannot determine 

reasons for more thorough diagnostic workups in women enrolled in Medicare due to 

disability with our data; however, one possible explanation is that all women who are 

enrolled in Medicare due to disability are insured, unlike women in the general 

population. 

 A study of breast cancer treatment in women enrolled in Medicare due to 

disability found that these working-age women were less likely than the non-enrolled to 

undergo breast conserving surgery (BCS) than the general population, and of those who 
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did undergo BCS, use recommended radiation therapy (RT) was not as common from 

1988-1999.23  We found similar results.  

 We found similar rates of standard care in women with disabilities and those in 

the general population, which seems like a positive finding. However, the only reason 

that the rates of standard care are similar is because the rate of mastectomy is much 

higher in women with disabilities. The equivalence of standard care masks the disparity 

in receipt of RT following BCS. The lower RT rates in the disabled are of great concern 

and should be targeted as a way to improve breast cancer care in this population. 

We further examined the trends in BCS vs. mastectomy and use of RT in 

association with BCS over time to see whether trends observed in the general 

population54 exist for women with disabilities. We did find that women enrolled in 

Medicare due to disability became less likely to undergo mastectomy, significantly less 

likely to receive standard care (BCS with RT or mastectomy), and significantly less 

likely to receive RT when undergoing BCS over the period 1992-2002.   

Women with disabilities may be affected differently by breast cancer treatment than 

other women. For example, mastectomy may inhibit proper use of wheelchairs, walkers, 

or crutches.23 Conversely, women with disabilities may have greater problems 

completing the six-week post-BCS radiotherapy treatment due to getting into the correct 

position for RT, having access to transportation, or other issues than women without 

disabilities. Therefore, it is of great importance that practitioners take care in counseling 

women with disabilities in choosing the best form of standard care (BCS with RT or 

mastectomy) for breast cancer treatment.  Communication between the patient, the 

surgical, radiation, and medical oncologists, along with other practitioners overseeing 
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care of the disabled woman, should take place to ensure that she receives the best care 

for her situation. 

Strengths and Limitations  

This study is a large, population-based analysis of the quality of cancer 

diagnosis and care in working-age women enrolled in Medicare due to disability. To our 

knowledge, this is the first study that quantifies the quality of diagnostic workup in 

female breast cancer patients enrolled in Medicare due to disability or examines trends 

in standard treatment over the past decade. 

The definition of “disability” for the purposes of this research is an 

administrative definition used by the SSA. Results may not be generalizable to all 

women with disabilities, as there are multiple definitions of “disability.”  

 
 

Conclusions 

We did not find any large differences in diagnostic workup or treatment between 

women with disabilities and those in the general population. Between the years of 1992 

and 2002, rates of standard treatment for breast cancer fell for both groups.  While 

standard treatment occurs at similar rates, a disparity in RT following BCS exists. It is 

important for providers to take care in suggesting the best treatment for women with 

disabilities to ensure they receive adequate treatment.
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Table 14: Breast Cancer Patient Demographic Characteristics 

 General Population 
(SEER) 

Disabled  
(SEER-Medicare) 

 
p-value 

N 167,954 6,051  
30-39 11.5% 6.8% 
40-44 16.5% 12.2% 
45-49 23.4% 20.9% 
50-54 25.2% 26.6% 

 
Age at 
Diagnosis 

55-59 23.6% 33.5% 

 
<0.0001 

Single 15.6% 28.8% 
Married 65.3% 40.7% 
Sep./Div./Wid. 15.5% 26.4% 

 
Marital 
Status 

Unknown 3.6% 4.0% 

 
<0.0001 

Non-Hisp White 71.2% 66.1% 
Hispanic White 9.1% 8.7% 
Black 10.0% 19.6% 

 
Race 

Oth./Unk. 9.7% 5.6% 

 
<0.0001 

 
* limited to localized or regional cancers who underwent BCS or mastectomy 
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Table 15: Breast Cancer Diagnosis and Tumor Characteristics 
 General Population 

(SEER) 
Disabled  

(SEER-Medicare) 
 

p-value 
N 167,954 6,051  

Staged 98.5% 98.3% Staged 
Unstaged 1.5% 1.7% 

0.2376 

In Situ 18.5% 14.6% 
Localized 46.6% 43.5% 
Regional 29.0% 31.6% 
Distant 4.5% 8.6% 

Stage at 
Diagnosis 

Unstaged 1.5% 1.7% 

 
<0.0001 

Tested 68.4% 70.9% ER Tested 
Untested 31.6% 29.1% 

<0.0001 

Negative 19.6% 21.6% 
Positive 48.8% 49.3% 

ER Status 

Untested 31.6% 29.1% 

 
<0.0001 

Tested 66.5% 69.0% PR Tested 
Untested 33.5% 31.0% 

<0.0001 

Negative 23.4% 26.9% 
Positive 42.6% 42.1% 

PR Status 

Untested 33.5% 31.0% 

 
<0.0001 

None Examined 23.1% 24.9% 
Examined 75.5% 73.8% 

 
Nodes 

Unknown 1.5% 1.3% 

 
0.0028 

Assessed 84.9% 83.9% Size 
Assessed Unassessed 15.1% 16.1% 

0.0399 

0-1 cm 18.0% 15.5% 
1-2 cm 29.5% 27.1% 
2-5 cm 30.3% 31.7% 
5+ cm 7.1% 9.6% 

Tumor Size 

unknown 15.1% 16.1% 

 
<0.0001 

Assessed 80.0% 81.6% Tumor Grade 
Assessed Unassessed 20.0% 18.4% 

0.0031 

Low 43.1% 43.4% 
High 37.0% 38.1% 

Tumor Grade 

Unknown 20.0% 18.4% 

 
0.0105 
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Table 16: Breast Cancer Treatment Characteristics 
 General Population 

(SEER) 
Disabled  

(SEER-Medicare) 
 

p-value 
N 167,954 6,051  

No Surgery 4.1% 6.0% 
BCS Alone 15.2% 14.9% 
BCS with RT 36.8% 29.3% 
Mastectomy 41.3% 47.3% 

Treatment 

Surgery or RT 
Unknown 

2.7% 2.5% 

 
<0.0001 

BCS without RT 11.9% 13.0% Standard 
Treatment* BCS with RT or 

Mastectomy 
88.1% 87.0% 

0.0424 

BCS without RT 29.2% 33.8% BCS and RT 
BCS with RT 70.8% 66.2% 

<0.0001 

 
* limited to localized or regional cancers who underwent BCS or mastectomy 
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Table 17: Predicting Standard Care for Breast Cancer Using Logistic Regression  
Limited to surgically-treated women diagnosed with localized or regional breast cancer 
Disabled N= 4,361 
SEER N= 121,709   

 Odds Ratio 95% Confidence 
Interval 

p-value 

Disabled 1.00 (ref) Cohort 
SEER 1.06 0.97-1.16 00.2299 
30-39 1.00 (ref) 
40-44 0.98 0.91-1.04 
45-49 0.96 0.90-1.02 
50-54 0.96 0.90-1.02 

 
 
Age at 
Diagnosis 

55-59 1.03 0.97-1.10 

 
0.0212 

Married  1.00 (ref) 
Single 0.83 0.78-0.87 
Sep./Div./Wid. 1.03 0.98-1.08 

 
Marital Status 

Unknown 0.65 0.59-0.71 

 
<0.0001 

Non-Hisp White 1.00 (ref) 
African. American 0.79 0.75-0.84 
Hispanic White 1.01 0.95-1.08 

 
 
Race/Ethnicity 

Other/Unknown 1.12 1.05-1.20 

 
<0.0001 

*Adjusted for Registry 
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Table 18: Predicting RT with BCS using Logistic Regression  
Limited to BCS and known radiation status 
Disabled N= 2,671 
SEER N= 87,212 
 

 Odds Ratio 95% Confidence 
Interval 

p-value 

Disabled 1.00 (ref) Cohort 
SEER 1.21 1.11-1.32 <0.0001 
30-39 1.00 (ref) 
40-44 0.96 0.91-1.02 
45-49 0.95 0.90-1.01 
50-54 1.01 0.96-1.07 

 
 
Age at 
Diagnosis 

55-59 1.13 1.07-1.20 

 
<0.0001 

Married  1.00 (ref) 
Single 0.82 0.78-0.85 
Sep./Div./Wid. 1.06 1.02-1.10 

 
Marital Status 

Unknown 0.49 0.45-0.53 

 
<0.0001 

Non-Hisp White 1.00 (ref) 
African. American 0.83 0.79-0.87 
Hispanic White 0.91 0.86-0.96 

 
 
Race/Ethnicity 

Other/Unknown 0.85 0.80-0.90 

 
<0.0001 

*Adjusted for Registry 
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Figure 7 

Breast Cancer Surgery in the Disabled
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Figure 8 

Breast Cancer Surgery in the General Population
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Figure 9 

Percent of Women Receiving RT following BCS
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Figure 10 

Breast Cancer Standard Care
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Discussion 
 

 The three papers above examine relationships between cancer in working-age 

adults and enrollment in Medicare due to disability.  We have established that cancer is 

an important health issue for working age adults; 41% of these cancer diagnoses occur 

in people under age 65.2  Unlike most elderly cancer survivors, working-age adults must 

assess whether they are able to return to work, and if not, whether they will qualify for 

federal disability benefits. 

The literature has shown that cancer diagnosis and treatments can leave a 

working-age adult unable to work; our study shows that working-age adults who are 

unable to work following cancer diagnosis and treatment do enroll in Medicare due to 

disability, and they seem to enroll as soon as possible. The immediacy with which one 

applies for federal disability benefits (almost all patients applied within 2 months of 

diagnosis) shows that these disability benefits are important and necessary. It is 

imperative that people with disabilities are aware of these federal benefits, that they 

understand whether they qualify for them, and that they have any resources necessary to 

apply for benefits that they deserve.  After all, those who receive SSDI and enroll in 

Medicare due to disability earned these benefits by paying payroll taxes when 

employed.  

 The 29-month waiting period is of concern, and efforts to reduce or eliminate it 

should be supported. While only a quarter of people within the waiting period are 

uninsured,12 we do not know how many of the insured are underinsured or face access 

issues. The Social Security Administration (SSA) requires that a disabling condition 

must be expected to last at least a year or until death in order to qualify for benefits. We 
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understand that this requirement is put in place to prohibit the temporarily disabled from 

receiving benefits designed for the permanently disabled. However, we fail to 

understand why the waiting period could not be reduced to match the five months of 

waiting that exists prior to receipt of Social Security Disability Insurance (SSDI) 

payments, especially since it seems that if a person were to apply for benefits in order to 

profit from a program for which he or she did not qualify, the income payments would 

be the target more than health insurance benefits. As a result, we strongly support 

efforts to reduce or eliminate the 29-month waiting period. 

We did find evidence of pent-up demand in the number of cases diagnosed soon 

after the 29-month waiting period ended, although this pent-up demand was not 

manifested in cancer outcomes. The lack of evidence for pent-up demand in outcomes, 

given the potential evidence for pent-up demand in cancer cases diagnosed, was 

surprising.  In the future, we would like to examine actual screening rates for women 

upon enrolling in Medicare due to disability. Further research could additionally 

identify whether pent-up demand exists for other cancer diagnoses or other chronic 

disease diagnosis and care. 

 While some have stated that the disabled is a “vulnerable population,” we found 

that diagnostic workup and treatment for breast cancer was at least as good in those 

enrolled in Medicare due to disability as in the general population. It is possible that the 

superior care could be due to 100% insurance within our disabled subjects, and future 

studies could compare outcomes in the Medicare disabled to the insured non-disabled. 

We did find concerning evidence that appropriate breast cancer treatment is decreasing 

over time in the disabled, mostly due to a decreasing use of radiation therapy following 
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breast conserving surgery.  It is important that healthcare providers adequately assess 

whether a woman with disabilities will be able to complete radiation therapy following 

breast conserving surgery so that the woman receives recommended care.  As seen 

elsewhere in healthcare, communication between the patient and provider is necessary 

in ensuring the best course of treatment for an individual. 

 Our research has expanded the knowledge of the relationships between cancer 

and those patients enrolled in Medicare due to disability. It is important to assess the use 

and quality of federal programs such as those (SSDI and Medicare) available to 

working-age adults with disabilities.  We encourage future research in this population, 

including expansion of our methods to analyses of other cancers, and building on our 

research by measuring screening use.  Additional data on the level of health service use 

and health status for the patients within the 29-month waiting period would provide the 

foundation for other exciting research. The greater the knowledge base, the better the 

understanding we will have about the quality of cancer-related enrollment and cancer 

screening, diagnosis, and care in the 8.1 million15 working-age people enrolled in 

Medicare due to disability.  
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Appendices 
 

Appendix A: Stepwise Cohort Ascertainment for “The Effect of a Cancer 
Diagnosis on Disability Status” 
 
Disabled Cohort 
Start: All persons with a colorectal, breast, prostate, or lung cancer diagnosis in SEER-
Medicare data, diagnosed 1973-2002: 1,447,460 
After excluding persons whose first cancer diagnosis was not one of the big four: 
1,383,892 
After excluding persons not originally enrolled for disability or disability/ESRD: 
155,864 
After excluding persons with a prior cancer diagnosis: 147,301 
After excluding cases diagnosed prior to 1992: 99,506 
After excluding cases with age ge 60 at diagnosis: 37,753 
After excluding persons diagnosed at death or autopsy: 37,588 
After excluding male breast cancer patients: 37,587 
After excluding people with a missing month of diagnosis: 37,481 
After excluding persons enrolled in Medicare prior to diagnosis OR more than five 
years post-cancer diagnosis: 15,724 
 
 
General Population Cohort 
Start: All persons with a colorectal, breast, prostate, or lung cancer diagnosis in SEER 
data, diagnosed 1973-2002: 2,215,648 
After excluding persons with a prior cancer diagnosis: 1,906,490 
After excluding cases diagnosed prior to 1992: 1,145,610 
After excluding cases with age ge 60 at diagnosis: 361,723 
After excluding persons diagnosed at death or autopsy: 360,599 
After excluding male breast cancer patients: 359,803 
After excluding people with a missing month of diagnosis: 359,803 
After excluding persons from the Alaskan Native registry (SEER only; not population-
based): 359,049 
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Appendix B: Stepwise Cohort Ascertainment for “Pent-up Demand for Cancer 
Diagnosis Prior to Entering Medicare Due to Disability” 
 
Disabled Cohort 
Start: Female breast and lung cancer patients who were at one time (before or after 
diagnosis) enrolled in Medicare due to disability: 55,377 
After excluding patients diagnosed prior to 1992: 37,249 
After excluding patients who are not 50-59 at time of diagnosis: 11,738 
After excluding patients with a prior cancer: 11,061 
After excluding patients diagnosed at autopsy or death certificate: 11,031 
After excluding patients with a missing month of diagnosis: 11,009 
After excluding patients who were not diagnosed within four years of enrolling in 
Medicare due to disability: 1,755 
After excluding patients who were not continuously enrolled for the first four years or 
until death: 1740 
After excluding patients from the Rural Georgia registry: 1,732 
After excluding patients of unknown race: 1,715 
After excluding in situ lung cancer patients: 1,715 
 
 
Elderly Cohort 
Start: Female breast and lung cancer patients originally enrolled in Medicare due to age: 
425,351 
After excluding patients diagnosed prior to 1992: 256,240 
After excluding patients who are not 65-69 at time of diagnosis: 51,332 
After excluding patients with a prior cancer: 48,032 
After excluding patients diagnosed at autopsy or death certificate: 47,840 
After excluding patients with a missing month of diagnosis: 47,739 
After excluding patients who did not enroll when immediately eligible: 44,704 
After excluding patients who were not diagnosed within four years of enrolling in 
Medicare due to disability: 34,991 
After excluding patients who were not continuously enrolled for the first four years or 
until death: 34,970 
After excluding patients from the Rural Georgia registry: 34,895 
After excluding patients of unknown race: 34,699 
After excluding in situ lung cancer patients: 34,694 
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Appendix C: Stepwise Cohort Ascertainment for “Quality Care for a Vulnerable 
Population? Cancer Diagnosis and Treatment in the Disabled” 
 
Disabled Cohort 
Start: All females with a breast cancer diagnosis in SEER-Medicare data, diagnosed 
1973-2002, and originally enrolled for disability or disability/ESRD: 38,829 
After excluding patients with a prior cancer diagnosis: 36,592 
After excluding cases diagnosed prior to 1992: 23,749 
After excluding cases with age ge 60 at diagnosis: 14,416 
After excluding persons diagnosed at death or autopsy: 14,398 
After excluding patients enrolled after diagnosis: 6,079 
After excluding the Rural Georgia and Alaska registries: 6,051 
 
 
General Population Cohort 
Start: All females with a breast diagnosis in SEER data, diagnosed 1973-2004: 774,955 
After excluding patients with a prior cancer diagnosis: 659,997 
After excluding cases not diagnosed 1992-2002: 347,947 
After excluding cases not 21-59 at diagnosis: 168,846 
After excluding persons diagnosed at death or autopsy: 168,659 
After excluding the Rural Georgia and Alaska registries: 167,594 
 
 


