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ABSTRACT 
 

 
Objectives: Evaluate the association of cancer on net worth, consumer debt, mortgage debt, 

home equity and changes in retirement trends.  

Methods: Data from the Health and Retirement Study from 1998-2010 was used.  Persons had to 

have a diagnosis of cancer.  The index date was the corresponding HRS wave of the year of the 

first diagnosis of cancer.  The pre-index date was 2 years and a 2-year and 4-year post index was 

observed.  Primary outcomes of interest were zero/negative net worth and net worth.  Multiple 

logistic regression was used to test for the association between demographic, economic, human 

capital, and cancer-related variables on outcomes.  Generalized linear models were conducted to 

assess the association of cancer on net worth, consumer debt, mortgage debt, and home equity.  

Multinomial logistic regression was performed to assess the association of cancer on retirement.  

Results:  A total of 6,055,110 individuals (weighted) qualified.  The majority of patients in this 

sample were male (53.8%), non-Hispanic (95.5%), and white (90.3%).  Marital status (p<0.05), 

alcohol consumption (p=0.046), hypertension (p = 0.034), private insurance (p=0.001), cancer 

status (p<0.001), and cancer treatment (p=0.022) were significant predictors of zero/negative net 

worth 4-years after cancer diagnosis.  Patients receiving treatment for their cancer were 71% 

more likely to have consumer debt 4-years post diagnosis (p=0.006).  Patients who reported their 

cancer improving 4-years post diagnosis were significantly less likely (p=0.008) to have 

consumer debt (OR=0.59; 95%CI: 0.41-0.87).  Cancer treatment and cancer status were 

significant predictors of mortgage debt (p<0.001 and 0.024, respectively).  For individuals whose 

cancer either improved (OR=1.46; 95%CI: 1.04-2.06) or worsened (OR=4.09; 95%CI: 1.38-

12.15), both groups were significantly more likely (p=0.030 and 0.011, respectively) to have 
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home equity 4-years post diagnosis.  Cancer status was a significant predictor of individuals 

transitioning from working to retired (p=0.022).    

Conclusion:  This nationally representative investigation of 6.1 million patients over 50 years of 

age with cancer found that approximately 65% of cancer patients reported zero/negative net 

worth of cancer and almost 45% of cancer patients reported consumer debt four-years post 

diagnosis.  Cancer-related characteristics explain a significant amount of the change in net worth 

four-years post diagnosis of cancer. 
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CHAPTER 1:  INTRODUCTION 
 
1.1 Statement of the Problem 

 As of 2008, there are approximately 12 million Americans with a history of cancer 

(American Cancer Society, 2012).  The National Cancer Institute (NCI) estimates that about 

1,638,920 new cancer cases will be diagnosed in 2012, while approximately 600,000 are 

expected to die (American Cancer Society, 2012).  Cancer is the second most common cause of 

death in the United States, exceeded only by heart disease, accounting for nearly one in every 

four deaths.  Approximately 77 percent of all cancers are diagnosed in persons 55 years of age or 

older (American Cancer Society, 2012).  While the 5-year relative survival rate for all cancers 

diagnosed between 2001 and 2007 was 67 percent (up from 49 percent in 1975-1977) (American 

Cancer Society, 2012), it is essential to continue to increase survival rates while helping to 

efficiently use healthcare and societal resources. 

In 2007, the National Institutes of Health (NIH) estimated that overall costs of cancer 

were approximately $226.8 billion and comprised of: $103.8 billion for direct medical costs and 

$123.0 billion for indirect costs (i.e., cost of lost productivity due to premature retirement and 

death) (American Cancer Society, 2008).  Although the psychological and physical aspects of 

cancer survivorship are well established (Institute of Medicine, 2005; N. Keating, Norredam, 

Landrum, Huskamp, & Meara, 2005), few studies are available about the financial impact of 

cancer.  A study by Smith (1999) found that in a cohort of near elderly individuals, those who 

develop a new major chronic condition suffer large reductions in labor income and savings 

within two years of diagnosis (Smith, 1999).   

Research suggests that cancer survivors may have lower employment rates compared to 

those without cancer; however, these studies mostly examine recently diagnosed cancer 



	   19	  

survivors and focus on specific types of cancer such as prostate cancer (C. Bradley, Neumark, 

Luo, Bednarek, & Schenk, 2005), breast cancer (C. Bradley, Newumark, Bednarek, & Schenk, 

2005; C. J. Bradley, Bednarek, & Neumark, 2002a; Drolet et al., 2005; Manusell et al., 2004), 

and head and neck cancer (Vartanian, Carvalho, Toyota, Kowalski, & Kowalski, 2006).  Few 

studies address long-term financial indicators.  One investigation by Norredam (2009) reported 

significantly lower net worth in male cancer survivors compared to non-cancer patients (M. 

Norredam, Meara, Landrum, Huskamp, & Keating, 2009b).  Prior studies indicate that income 

losses reduce quality of life among cancer survivors and raise the question of how aging cancer 

survivors fare as they near or pass retirement age (Short & Mallonee, 2006).   

As recently as 1981, only 8 percent of all families filing for bankruptcy did so due to a 

serious medical problem (Sullivan, Warren, & Westbrook, 2000).  A more recent study by 

Himmelstein et al. (2005) found that, in 2001 across five states, illness or medical bills 

contributed to approximately half of bankruptcies (Himmelstein, Warren, Thorne, & 

Woolhandler, 2005).  In the passing years, the number of un- and underinsured Americans has 

grown (Schoen, Collins, Kriss, & Doty, 2008), healthcare costs have increased, and Congress 

tightened bankruptcy laws (e.g., the Bankruptcy Abuse Prevention and Consumer Protection Act 

of 2005).  Bankruptcy risk has been shown to increase among patients with lung cancer, thyroid 

cancer, leukemia, and lymphoma compared to people with other forms of cancer (S. D. Ramsey, 

Scoggins, Blough, McDermott, & Reyes, 2009).  Recommendations have been made for 

clinicians to, whenever possible, consider the financial implications of the treatments they 

prescribe (S. D. Ramsey et al., 2009).    

The aging of America is expected to have a profound impact on individuals, families, and 

U.S. society.  Since the baby boomers began to turn 65 in 2011, at no time has the need to 
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examine and understand the antecedents and course of retirement been more critical than now.  

Identifying whether or not cancer results in bankruptcy, changes in retirement trends, and work 

productivity, and debt is an impactful and essential policy issue.  Economic models that can 

accurately predict these indicators must be developed for this patient population in order to help 

eliminate potential and significant financial losses.   
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1.2 Purpose of the Study 

The overall purpose of this study was to assess financial and retirement trends in persons 

with cancer as it relates to the human capital theory and life-cycle hypothesis.  General 

objectives for this investigation surround the impact of cancer on rates of net worth, measuring 

changes in retirement trends, and understanding levels of consumer debt, mortgage debt, and 

home equity within this population.  
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1.3 Research Objectives 

The following objectives will be considered, after controlling for human capital factors, 

economic factors, and socio-demographic factors: 

Objective 1   

Determine the financial association with cancer by analyzing assets and liabilities of 

individuals to assess rates of net worth. 

Objective 2 

To investigate factors associated with having negative net worth in patients with cancer. 

Objective 3   

To investigate factors associated with holding consumer debt, mortgage debt, and home 

equity among persons with cancer. 

Objective 4 

 Assess the association of cancer on retirement trends. 

Objective 5 

 To compare the levels of debt among near-retirees and retirees with consumer debt, 

mortgage debt, home equity, and negative net worth in persons with cancer.  
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1.4 Research Questions 

Thus far, no previous studies exist that have analyzed net worth in persons with cancer 

using survey data.  This study will use survey data to identify rates of net worth in persons with 

cancer.  The development of analytical methods to assess the association with a diagnosis of 

cancer to determine net worth within the survey database is included in the first objective of this 

dissertation.  The following research questions apply to objectives one through ten.  

Question 1   

What association do differences in retirement trends have in individuals who are 

diagnosed with cancer? 

Question 2 

 To what extent do near-retirees and retirees with a diagnosis of cancer hold debt? 

Question 3 

 To what extent do persons with a diagnosis of cancer hold near zero or negative net 

worth? 

Question 4 

 What factors are associated with the likelihood of holding negative net worth among 

individuals with a diagnosis of cancer? 

Question 5 

 What types of debt do persons with cancer carry as they head into retirement? 

Question 6 

 What types of debt do retirees with a diagnosis of cancer carry? 

Question 7 
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 What levels of consumer debt and mortgage debt do near-retirees and retirees with a 

diagnosis of cancer have? 

Question 8 

 How are socioeconomic characteristics different by the levels of debt among near-retirees 

and retirees with a diagnosis of cancer? 

Question 9 

 What is the relationship between the life-cycle savings hypothesis and net worth, 

retirement, and debt in persons with cancer? 

Question 10 

What is the relationship between human capital theory and net worth, retirement, and 

debt in persons with cancer? 
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1.5 Research Hypotheses 
  

The life cycle theory (Modigliani & Brumberg, 1954) assumes that households base their 

consumption on the present value of their lifetime earnings or resources and seek to maximize 

satisfaction by smoothing consumption across the life span.  In order to smooth consumption 

given their earnings or resources, some individuals may need to dis-save or borrow.  If people 

are present-oriented, they are more likely to borrow from the future to satisfy their wants today.  

If an individuals’ human capital, which is productivity based on education and health is low, debt 

can result.  Based on the life cycle savings and human capital theories, and the findings in the 

literature, the following hypotheses related to debt, net worth, and retirement are presented.  The 

following hypotheses will be tested to determine rates of net worth and retirement trends among 

individuals who have been diagnosed with cancer.  

 

Hypotheses related to net worth: 
 
 Net worth is total assets minus total liabilities.  Net worth is normally positive, but when 

liabilities are greater than assets, an individual has a negative net worth.  Controlling for various 

demographic and financial indicators, hypotheses for net worth are as follows: 

 
Hypothesis 1 

 A diagnosis of cancer will have no association net worth. 

Hypothesis 2 

 There are no differences in net worth between males and females for patients who have 

cancer. 

Hypothesis 3 

 There is no relationship between net worth and age among persons with cancer. 
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Hypothesis 4 
 

There is no relationship between net worth and self-reported health among persons with a 

diagnosis of cancer.  

Hypothesis 5 
 

Net worth does not differ between Non-Hispanic White and Non-Hispanic Black persons 

with cancer. 

Hypothesis 6 
 

Net worth does not differ between Non-Hispanic White and Hispanic persons with 

cancer. 

Hypothesis 7 

Net worth does not differ between geographical regions among persons with cancer. 

Hypothesis 8 

 Net worth does not differ among persons who are married compared to non-married 

persons who have a diagnosis of cancer. 

Hypothesis 9 

 There is no relationship between net worth and education among persons with cancer. 

Hypothesis 10 

 There is no relationship between net worth and physical health problems among persons 

with cancer. 

Hypothesis 11 

 There is no relationship between net worth and mental health problems among persons 

with cancer. 

Hypothesis 12 
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 Net worth does not differ among persons who are retired compared to near-retirees who 

have a diagnosis of cancer. 

Hypothesis 13 

 There is no relationship between net worth and household size among persons with 

cancer. 

Hypothesis 14 

 There is no relationship between net worth and income among persons with cancer. 

Hypothesis 15 

 Net worth does not differ among persons who have one diagnosis of cancer compared to 

individuals who have more than one type of cancer diagnosed. 

Hypothesis 16 

 There is no relationship between net worth and cancer treatment received among persons 

with cancer. 

Hypothesis 17 

 There is no relationship between net worth and cancer status among persons with cancer. 

Hypothesis 18 

 There is no relationship between net worth and type of insurance used among persons 

with cancer. 

Hypothesis 19 

 There is no relationship between net worth and amount of tax burden among persons with 

cancer. 

Hypothesis 20 
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 Net worth does not differ among persons with a diagnosis of cancer who currently smoke 

compared to individuals who do not smoke. 

Hypothesis 21 

 Net worth does not differ among persons with a diagnosis of cancer who currently 

consume alcohol compared to individuals who do not consume alcohol. 

Hypothesis 22 

 There is no relationship between net worth and activities of daily living among persons 

with cancer. 

Hypothesis 23 

 There is no relationship between net worth and instrumental activities of daily living 

among persons with cancer. 

Hypothesis 24 

 Year of diagnosis of cancer will have no association net worth. 

Hypothesis 25 

 Net worth will not differ among persons with a diagnosis of cancer who have died during 

the study time-period versus those who did not die. 
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1.6 Definitions 
 

• Bankruptcy: A legal status of an insolvent person or an organization, that is, one who 

cannot repay the debts they owe to creditors.   

• Cancer: Known medically as a malignant neoplasm, it is a broad group of various 

diseases, all involving unregulated cell growth. 

• Co-morbidity:  The presence of one or more disorders (or diseases) in addition to a 

primary disease or disorder; or the effect of such additional disorders or diseases. 

• Consumer debt: Debts that are owed as a result of purchasing goods that are consumable.  

This typically includes credit card, installment, and other debt. 

• Health and Retirement Study: A longitudinal panel study that surveys a representative 

sample of more than 26,000 Americans over the age of 50 every two years.  

• Home equity: The difference between a home’s fair market value and the outstanding 

balance of all liens on the property. 

• Mortgage debt:  A debt instrument that is secured by the collateral of specified real estate 

property and that the borrower is obliged to pay back with a predetermined set of 

payments, including interest. 

• Net Worth: Total assets minus total liabilities.  An individual with negative net worth is 

considered bankrupt. 

• Retirement: The point where an individual stops employment completely. 

• Survey: A method for collecting quantitative information about items in a population. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1 Theoretical Framework 

 This investigation will be based upon two theoretical frameworks: the life-cycle savings 

theory and the theory of human capital. 

 

2.1.1 Life-Cycle Hypothesis 

 The life-cycle hypothesis (LCH) states that (Modigliani & Brumberg, 1954), early in a 

person’s life, consumption expenditure may exceed income as a result of making major 

purchases related to buying a new home, starting a family, pursuing higher education, or 

beginning a career.  At this stage in life, a person will borrow from the future to support these 

expenditure needs.  In mid-life however, these expenditure patterns should begin to level off and 

be supported or perhaps exceeded by increases in income.  By retirement, consumption 

expenditure and income begin to decline.  In retirement, the individual dis-saves and lives off 

previous savings until death.  

 Normally, in the first stage of the life-cycle, individuals will borrow based on expected 

levels of wealth and income in the future (Modigliani & Brumberg, 1954).  This wealth is based 

upon two factors:  human wealth and non-human wealth.  Human wealth is an individual's ability 

to generate income in the future based on anticipated skills, talents, and initiative.  Non-human 

wealth is ownership of income-producing assets.  The desire to borrow from one's future will 

depend on the faith the individual has about his or her ability to repay these debts and to the 

degree to which an individual discounts future activity.  A greater faith in future earning power is 

consistent with a lower rate of time preference (i.e., where the individual discounts the future less 

and relates future activity to be almost as important as current activity).  Less faith in future 
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earning power results in higher rates of time preference and a greater discounting of future 

activity.   

 

 The LCH is based on the following model:  

 

max Ut = ΣL[U(Ct)(1+δ)-t]    (maximize the utility from consumption over time)     

such that 

ΣLCt(1+r)-t = ΣNYt(1+r)-t + Wo   (lifetime consumption must equal income) 

 

where: 

U(Ct) is the satisfaction received from consumption in time period 't';  

Ct is the level of consumption;  

Yt is income; 

δ is the rate of time preference (a measure of individual preference between present and future 

activity); and  

Wo is an initial level of income producing assets (Modigliani & Brumberg, 1954).   

 

2.1.1.1 Life-Cycle Savings Theory 

The life cycle savings theory expands upon the life cycle hypothesis (LCH) and theorizes 

that individuals consume a constant percentage of the present value of their life income 

(Modigliani & Brumberg, 1954).  The LCH predicts that individuals will borrow while they are 

young and making less money, save and repay borrowing while they work and make more 

money in the middle years in order to finance consumption after they retire, when they would 
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dis-save accumulated savings.  The life-cycle savings theory implies that consumption will vary 

according to changes in wealth levels, but also vary with the age of the household, projected 

earnings, life expectancy, and level of bequests (Apgar & Di, 2005).  Households will behave 

today in light of their past and in expectation of their future.  Borrowing and saving are the main 

ways that households are able to transfer resources from one period of time to another.  

Normally, families save and borrow and do not consume all their assets in the present (Bryant & 

Zick, 2006).  Most economic models focus on the consumption and savings of households, but 

households do dis-save, borrow, and go into debt.  According to (Bryant & Zick, 2006), dis-

saving involves the transfer of future resources to the present so as to increase current 

consumption and involves borrowing and/or going into debt.  Individuals borrow to buy a house, 

a car, or an education.  In doing so, they are transferring resources that they anticipate to have in 

the future for use in the present period.  If debts are subtracted from assets, the result is net 

worth.  Savings occur when net worth is increasing and dis-savings occur when net worth is 

decreasing.  Negative net worth occurs when one’s debts are greater than one’s assets.   

The life-cycle savings theory holds that when individuals are young and starting out in 

life, they are likely to have to borrow to smooth consumption, but as they get to their middle 

years, they are paying back what they borrowed and saving towards the future in smoothing their 

consumption.  In the later years, generally after retirement, individuals are dis-saving the assets 

that they had saved in their middle years in order to smooth consumption.  Thus in the near-

retirement stage of life, an individual should have accumulated and be accumulating savings and 

should have paid off some debt and should be getting the remaining debt paid off. 
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2.1.2 Human Capital Theory 

 Human capital is viewed as the amount of resources that exists in people.  These 

resources include acquired skills, experience, knowledge gained through education, work, and 

on-the-job training (Becker, 1993).  Human capital includes job skills, work experience, and 

health (Wossmann, 2003).  In addition, because health enables people to be more productive in 

their work, both physical and mental health is important human resources (Jang YGL, 1995).  

Education, experience, and health are the most observable types of human capital investment 

(Bryant & Zick, 2006).  Human capital increases productivity and income for individuals.  With 

less human capital, individuals have less productivity and income.  Furthermore, lower education 

and poorer health are linked to debt issues (Drentea & Lavrakas, 2000; Spencer & Fan, 2002). 

 

2.1.2.1 Education and Human Capital  

Education is the most common measurement of human capital (Bryant & Zick, 2006).  

Increased schooling increases an individual’s productivity.  Employers pay higher wages for 

individuals with more education.  A key reason that people invest in human capital through 

formal schooling is to improve their future income so as to increase their total wealth and 

potential net worth.  Thus, accumulated human capital of acquired knowledge and skills through 

formal schooling provides benefits such as higher income in the job market.  Education is 

determined by the number of years of schooling and can be an important factor associated with 

an individual taking on debt.  

 

2.1.2.2 Health and Human Capital  

Individuals with good physical health will have greater life spans and greater productivity 
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in the labor force (Bryant & Zick, 2006).  Therefore, the improvement and maintenance of health 

is viewed as an important human capital investment.  In addition, mental health status is 

important because it affects an individual’s desire and ability to work.  Like physical health, 

mental health is an important human capital factor that could determine older individuals’ debt 

levels.  For example, sick people have fewer productive days available to them for working in 

the labor force, which could decrease their income and increase their debt.  Also the costs of 

medical care can increase due to sickness, adding to financial strain and debt.  Human capital in 

the form of education, work experience, and health can impact an individual’s productivity and 

income and also their debt. 

 

2.1.3 Summary 

These theoretical frameworks are useful to understand the savings and debt behavior of 

individuals as they approach retirement and to evaluate net worth.  The lifecycle-savings 

hypothesis suggests that those who are approaching retirement should be paying down debt and 

saving for retirement.  The closer to retirement, the less debt and more savings individuals 

should have.  This study will look at how a diagnosis of cancer is associated with net worth and 

debt in regards to the life cycle savings theory.  A diagnosis of cancer may potentially alter the 

LCH for an individual, because those who are approaching retirement may be unable to pay 

down debt and accrue savings for retirement.  In addition, those who are retired may be required 

to use significant portions of their savings in order to pay for cancer-related expenses, despite the 

coverage of Medicare.  

Human capital theory indicates that those with more human capital are less likely to have 

debt due to their increased productivity and income from education and health.  Most near 
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retirees have had the time to invest in their human capital and should be reflected in their savings 

and debt behavior.  This study will look at the association of cancer on health and its association 

with net worth, retirement trends, and debt in regards to human capital.  The theory of human 

capital may be altered in those with a diagnosis of cancer, since it has been demonstrated that 

education and health are associated with human capital, as well as debt and income. 
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2.2 Net Worth and Wealth 

Since the recession in 2008, wealth and net worth has declined for the majority of people 

due to the fall of the stock market and other economic factors.  (Rosnick & Baker, 2009) used 

data from the 2004 Survey of Consumer Finances to analyze wealth in 2009 and found that net 

worth for the median household with persons between the ages of 45 to 54 fell by more than 45 

percent from $172,400 in 2004 to $94,200 in 2009 (amounts in 2009 dollars). 

(Rosnick & Baker, 2009) also found that the situation for early boomers was slightly 

worse.  Wealth fell by almost 50 percent among median households with a person between the 

ages of 55-64, from $315,400 in 2004 to $159,800 in 2009 (amounts in 2009 dollars).  Due to the 

decline in house prices, many baby boomers have little or no equity in their homes.  The authors 

projected, if individuals were to sell their homes, that 30 percent of households headed by an 

individual between the ages of 45 and 54 and 15 percent of those with a household head between 

55 and 64 will need to bring money to the closing.  This implies that these groups effectively 

have negative equity in their homes.  As a result of the housing bubble burst, millions of middle-

class homeowners have little or no equity in their homes even after being homeowners for 

decades.  However, projections demonstrated that for both age groups, renters within each wealth 

quintile in 2004 had more net worth in 2009 than homeowners.  For those 45 to 54, in the lowest 

quintile, homeowners had 33 to 38 times more net debt ($17-29,000) than non-homeowners.  At 

the top, homeowners averaged 15 to 18 percent less wealth ($1.4 to 1.6 million compared to $1.7 

to 1.9 million for non-homeowners).  For those 55 to 64, homeowners had 12 to 35 percent less 

net worth compared to non-homeowners. 

Since this investigation focuses on negative net worth in patients with cancer and the 

literature on negative net worth is sparse, factors of net worth will be reviewed to find factors of 
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negative net worth within a cancer patient population.  The financial security, especially the 

savings and net worth, of baby boomers is very important as they consist of a large proportion of 

the population and are currently transitioning to retirement.  Given the turmoil in the economy, 

the retirement security of those entering retirement is a particularly important issue that is being 

given much attention.  Several authors have analyzed the financial security of baby boomers 

(Baek & DeVaney, 2004; DeVaney, 1995; Y. Lee & Brown, 2010; Lusardi & Mitchell, 2006; 

Rosnick & Baker, 2009).   According to (Lusardi & Mitchell, 2006), those who planned for their 

retirement, even “a little” were much better off than those who planned “hardly at all.” A sizable 

effect of planning on wealth was seen even after controlling for multiple demographic factors. 

 

2.2.1 Net Worth and Human Capital Indicators 

Education. (Lusardi & Mitchell, 2006) analyzed saving behavior and the association 

with people’s economic knowledge and planning using two cohorts of the Health and Retirement 

Study (HRS) from 1992 and 2004 to evaluate wealth in near-retirees and found that having more 

education is associated with more wealth.  Using the 2001 Survey of Consumer Finances (SCF),  

(Baek & DeVaney, 2004) in their assessment of financial wellness, baby boomer households 

who met the liquidity guidelines and the investment assets ratio tended to have a relatively high 

education. 

(Y. Lee & Brown, 2010) found retirees who had a college degree held more net worth 

than those who had less than a high school degree. (Wakita, Fitzsimmons, & Liao, 2000) found 

that education levels had a positive effect for white households on both savings net worth and 

housing net worth.  In addition, they found that an increase in education among blacks increased 

housing net worth, but not savings net worth. (DeVaney & Chiremba, 2005) study excluded 



	   38	  

retirees and those over 70 in the 2001 SCF and found that the amount of retirement savings was 

larger for those with more education. 

Health. Examining factors related to retirement preparation of older and younger cohorts 

of baby boomers, (DeVaney, 1995) study found that households in the older cohort were more 

likely to meet the criterion of having any investment assets (including real estate) greater than 24 

percent of net worth if the household head was in good health. (Y. Lee & Brown, 2010) 

compared the net worth of older black women to that of older black men, older white women and 

older white men, and found that those with poor health among the total sample held significantly 

less amounts of net worth than those with excellent health. (Y. Lee & Rowley, 2009) examined 

the savings and retirement preparedness of non-married women between the ages of 52 and 64 

and concluded that non-married women with poor health had lower levels of net worth and were 

less likely to meet the criterion for being prepared for retirement, after controlling for education. 

(Lum & Lightfoot, 2003) examined the effect of health on retirement saving among older 

workers from the first wave of the Health and Retirement Study (HRS) and included those who 

had a household member who was born between 1931 and 1941.  In general, those who had 

better health were more likely to be covered by a pension plan at work and to hold an Individual 

Retirement Account  (IRA).  Health had a large, significant effect on the probability that a person 

nearing retirement will contribute to an IRA and on the amount of money that a person will hold 

in IRAs. 

 

2.2.2 Net Worth and Economic Indicators 

(Baek & DeVaney, 2004) analyzed financial wellness and found that those boomers who 

met the debt-to-asset ratio and who met the investment assets ratio had higher income, saved for 
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future expenses, and spent less than their income. (Y. Lee & Brown, 2010) showed that the 

significant factors that predicted the level of net worth for the total sample of older blacks and 

whites were income and investment income, which were positively related to net worth.  

However, pension income and other income were negatively related to net worth.  Non-married 

women with less income had lower levels of net worth and were less likely to meet the criterion 

of being prepared for retirement (Y. Lee & Rowley, 2009).  Having higher income was 

associated with more wealth according to (Lusardi & Mitchell, 2006). (DeVaney, Anong, & 

Yang, 2007) found that, for both black and white families, income was influential on asset 

ownership and the value of assets. 

(Wakita et al., 2000) in their study of white, black, and Hispanic near-retirees, found that 

the number of children was negatively related to savings net worth in all three ethnic subgroups.  

The number of children was negatively related to housing net worth for the whites. (Baek & 

DeVaney, 2004) examined financial wellness of baby boomers and found that those boomers 

who met the investment assets ratio were more likely to be employed.  Currently, there are few 

data on negative net worth and regions.  Regional data show that median net worth fell for 

families living in the northeast or the Midwest, while it rose strongly for those in the south or 

west (Bucks, Kennickell, Mach, & Moore, 2009).  However, the data also show that those in the 

Midwest had the highest percentage of families who saved. 

 

2.2.3 Net Worth and Demographic Indicators 

DeVaney (1995) analyzed retirement, with specific inclusion criteria of having 

investment assets greater than 24 percent of net worth and found the proportion of the younger 

boomer cohort meeting the guideline was less than for the older boomer cohort.  Using the 2001 
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SCF, (Baek & DeVaney, 2004) examined financial wellness of baby boomers.  In 2001, baby 

boomers were aged 36 to 55 years old.  Three financial ratios: the liquidity ratio, debt-to-assets 

ratio, and the investment assets ratio were used to assess financial wellness.  Older boomers were 

more likely to meet the debt-to-asset ratio. (DeVaney & Chiremba, 2005) looked at whether the 

head of household held one or more retirement accounts and the total amount in the retirement 

accounts held by the household.  The older boomers and the swing cohort (pre-boomers) had 

more saved than the younger boomers and members of Generation X and Y.  In addition, 

household savings tended to increase with age. 

Y. Lee & Brown (2010) compared the net worth of older black women to that of older 

black men, and older white women to older white men who were 65 years of age and over from 

the 2006 Health and Retirement Study (HRS) and found that, for all groups, those age 75 plus 

held significantly less net worth than those who were age 65-74. (DeVaney et al., 2007) found in 

their study of asset ownership that as the age of the family head increased, they were more likely 

to own a retirement account and to have more in the retirement account. (Wakita et al., 2000) 

looked at the determinant of changes in savings net worth and in housing net worth for whites, 

blacks, and Hispanics age 18-62 and found that the effect of age on change in savings net worth 

was negative.  The effect of age on change in housing net worth was positive only for the black 

and white subsamples. 

Y. Lee & Brown (2010) found that white males held significantly more net worth than 

black women.  In general, women tend to hold less wealth than their male counterparts, if not 

controlling for education. (Lusardi & Mitchell, 2006) discovered that being married is associated 

with more wealth using two cohorts of the HRS to evaluate wealth on the verge of retirement.  

Using data from the 2004 SCF, (DeVaney et al., 2007) found being married was related to an 
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increased likelihood of asset ownership and the value of assets for both black and white families. 

(Wakita et al., 2000) looked at the determinant of changes in savings net worth and in housing 

net worth for three pre-retiree ethnic subsamples and found that married respondents among the 

black subsample increased both their savings and housing net worth. However, single 

respondents among the white subsample experienced a greater change in housing net worth than 

married respondents. 

Y. Lee & Brown (2010), in their study of the net worth of black and white older persons, 

found that, based on the descriptive statistics of asset portfolios, there were racial differences in 

financial and non-financial asset holdings between blacks and whites.  Whites held more 

financial and non-financial assets than blacks.  Examining factors related to retirement 

preparation of older and younger cohorts of baby boomers, (DeVaney, 1995) found for the 

younger cohort, households were more likely to meet the criterion of having investment assets 

greater than 24 percent of net worth if the household head was white.  

 Y. Lee & Rowley (2009) conducted a study focusing on the savings and retirement 

preparedness of non-married women between the ages of 52 and 64 and demonstrated that non-

married women who were black had lower levels of net worth and were less likely to meet the 

criterion for being prepared for retirement.  Blacks were less likely than whites to own homes, 

investment accounts, and retirement accounts, and the overall values of these assets were less for 

black families (DeVaney et al., 2007). (Lusardi & Mitchell, 2006) study looked at people’s 

economic knowledge and planning and how these are associated with saving behavior and found 

that being white was associated with more wealth.  White households were also more likely to 

hold a retirement account than black households (DeVaney & Chiremba, 2005). 

In general, the boomer cohort held more wealth than earlier counterparts.  One potential 
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reason boomers had more wealth is due to having more housing equity (Lusardi & Mitchell, 

2006).  Housing is a key component of wealth for those on the verge of retirement.  Near-retirees 

are vulnerable to housing shocks and could significantly affect their retirement wealth.  When 

both housing and business wealth were excluded from net worth, a sizeable fraction of the early 

baby boomers ended up having either zero or negative net worth. 
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2.3 Debt and Bankruptcy 

If an individual is not adequately prepared for retirement and brings debt into retirement, 

it can pose even more problems for retirement security. (Bucks, Kennickell, & Moore, 2006) 

found that debts and assets increased considerably from 2001-2004, but the rise in debt was more 

rapid overall. (Bucks et al., 2009) found that the use of installment debt was widely distributed 

across demographic groups.  From 2004-2007, the median and mean amounts owed on 

installment loans rose 2.4 percent and 1.4 percent respectively.  Overall, the median for those 

carrying credit card balances rose 25 percent and the mean rose 30.4 percent between 2004 and 

2007.  The proportion of families that held other types of debt moved down 0.8 percent to 6.8 

percent from 2004-2007. Looking at debt burden, the authors found the proportion of debtors 

with payments exceeding 40 percent of their income moved up 0.74 percent to 14.39 percent 

during 2004-2007. 

Older persons, those nearing retirement and those in retirement, are especially at risk for 

unstable financial security when they have debt going into and during retirement.  According to 

(Yilmazer & DeVaney, 2005), if households are unable to reduce their debt relative to their 

assets at mid-life, this could affect the age at which they retire.  Debt levels can have an impact 

on an individual’s participation in and levels of retirement savings. (Cavanagh & Sharpe, 2002) 

used the Survey of Consumer Finances (SCF) and found that the level of installment debt had a 

significant negative effect on the decision to participate in discretionary retirement savings, but 

other levels of debt did not have significant negative effects on such participation.  

Results of a study about household debt and IRAs suggest that returns on IRAs are likely 

to be lower than on several non-retirement financial objectives, which include: reducing credit 

card debt, restructuring consumer and real estate debt, and eliminating mortgage insurance 
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(Bernstein, 2004).  IRA owners were more likely to have debt than non-owners of IRAs and IRA 

owners have average debt levels that are twice as high as non-owners of IRAs.  Most of the 

higher debt can be attributed to mortgage debt, but households with IRAs also have higher credit 

card and consumer debt. (Bernstein, 2004) found that large levels of consumer debt and credit 

card debt can prevent IRA ownership.  However, larger overall debt levels including real estate 

debt do not deter IRA ownership. 

There has been a growth in debt among older Americans.  Carrying debt into later life 

can have implications on income security in retirement.  Giving the upcoming retirement of the 

large baby-boomer cohort, it is important to examine those nearing retirement.  (McGhee & 

Draut, 2004) looked at the growth in credit card and mortgage debt among older Americans 

between 1992 and 2001 and found that Americans are having children later in life, pushing high 

cost expenditures like higher education, family housing, and dependent health care closer to 

retirement age.  

Currently, approximately 14 percent of 64-year-olds are facing retirement with negative 

net worth.  Nearly one out of every two families headed by someone aged 47 to 64 will be unable 

to replace at least half of their income after retirement.  This represents a 12.6 percentage point 

increase in retirement inadequacy between 1989 and 1998 (Berstein & Boushey, 2004).  The 

same age group saw a 12.5 percent decline of median home equity between 1989 and 1998 

(Wolff, 2002) even as families borrowed more against their homes.  In addition, health care costs 

are a major concern: 13 percent of near-retirees bear the full cost of their own insurance and 14 

percent go completely without health insurance (National Governors Association, 1999). 

In response to these economic pressures, near-retiree families are increasingly borrowing 

to make ends meet.  (McGhee & Draut, 2004) found that near-retirees experienced a 47 percent 
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increase in their credit card debt between 1992 and 2001 to an average of $4,088.  In 2008, the 

amount of credit card debt for low- and middle-income adults age 50 to 64 was $9,342 (Garcia & 

Draut, ).  According to (McGhee & Draut, 2004), the portion of income that near-retiree families 

spend servicing debt (including mortgages) grew by ten percentage points between 1992 and 

1998.  The average credit card indebted family in this age group spent 31 percent of its income 

on debt payments, a 10 percent point increase over that decade and credit card debt of middle- to 

low-income families without health insurance increased by 169 percent as opposed to only a 37 

percent increase for similar income families with health insurance. 

People can be in debt without having financial stress if they are able to make the 

necessary repayments.  However, many people who are in debt struggle to make payments.  

Historically, delinquency rates on consumer loans rose before a recession, peaked at some point 

during the recession, and declined steadily into the subsequent recovery (Canner & Luckett, 

1991).  Economic activity slows approaching a recession, which results in an increased number 

of workers that are laid off or reducing their working hours.  As a result, the number of 

households becoming delinquent on their debts increased also.  This is what is occurring in 

today’s economy. 

Recent trends in consumer debt show that democratization of credit (i.e., allowing banks 

to charge whatever interest rate was legal in the state where their credit card operation was 

headquartered) and the loosening of credit constraints played a role in the growth of consumer 

debt (Joint Center for Housing Studies, 2009; Kish, 2006; Lyons, 2002).  Between 1989 and 

2004, the share of households with some form of debt rose significantly for each of the three 

lowest quintiles of income.  However, delinquencies peak and then begin to decline at some 

point during a recession (Canner & Luckett, 1991).  The reasons for this include that borrowers 
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have already taken steps to decrease their debt and lenders have been applying stricter lending 

standards.  

 Unexpectedly large medical bills can impose significant burden on individuals who are 

already predisposed to medical and economic struggles.  In some instances, medical debt can 

contribute to a collapse of creditworthiness that forces some to declare personal bankruptcy.  A 

1999 study by (Domowitz & Sartain, 1999) examined 827 households who filed for bankruptcy 

in 1980 matched against 1,862 households not in bankruptcy and found that high medical debt 

(in excess of two percent of income) had the greatest single impact of household condition 

variables in raising the conditional probability of bankruptcy.   

 In 1981, only 8 percent of families filling for bankruptcy did so as a result of medical 

problems. (Himmelstein, Thorne, Warren, & Woolhandler, 2009) surveyed a random national 

sample of 2,314 bankruptcy filers in 2007, and found that approximately 62.1 percent of all 

bankruptcies were related to medical expenses; 92 percent of these medical debtors had medical 

expenses in excess of $5,000 or 10 percent of family income.  This number has significantly 

increased since their 2001 study across 5 states, which found that medical bills contributed to 

approximately half of bankruptcies. 
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2.4 Retirement 

 Retirement is a difficult concept to measure, with little consensus in the literature on the 

most effective way to measure it.  According to (Costa, 1998), retirement “connotes a complete 

and permanent withdrawal from paid labor, and entering retirement is often thought of as an 

abrupt change in the life of an elderly person.” (Adams & Beehr, 2003) state there is not one 

definition of retirement, rather, there are many forms.  

There are inherent problems in employing a single criterion to determine retirement 

status.  For example, workers may leave their long-term careers but not report themselves as 

retired.  This may be due to having merely moved on to another job field, commonly referred to 

as a bridge job (Quinn & Kozy, 1996).  Likewise an individual may take early retirement from 

an employer and receive a pension but remain in the labor force doing part time work or 

consulting. 

 While there is no single, accepted way to define individuals as retired, retirement 

outcome research has most often used multiple criteria in determining retirement status as 

individuals often fall into multiple categories (Ekerdt & DeViney, 1990).  Even employing 

multiple criteria does not completely eliminate the problem of overlap between categories of 

retirement status; but it does mitigate confusion and provide a framework by which to manage 

the ambiguity.  They recommended that the criteria employed be selected based on the research 

question at hand, rather than advocating one correct way to categorize retirement status. 

 There are a variety of individual factors that a worker may take into consideration when 

making the decision to leave or continue in the workforce. These factors include current financial 

status (e.g., income, wealth), health care coverage, expected pension benefits and health status, 

etc.  Surprisingly, a sizable proportion (i.e., greater than one-third) of workers over age 50 who 
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are approaching retirement age do not have a firm idea about when or if they will retire (Ekerdt, 

DeViney, & Kosloski, 1996; Ekerdt, Hackney, Kosloski, & DeViney, 2001). Over time, as 

individuals approach traditional retirement ages, the proportion expressing uncertainly indicates 

that this is a dynamic process. 

 Individuals who express a firm expectation about when they will retire also have been 

shown to change these plans.  There is a high concordance between stated retirement plans or 

expectations and actual retirement outcomes (i.e., ages/dates people actually retire) (Honig, 

1996a).  However, longitudinal research using the Retirement History Study (RHS) over a ten-

year time span has indicated that this concordance is far from 100 percent.  Of men in the RHS 

who expressed a planned age of retirement, their retirement expectations coincided with their 

actual retirement timing only 57 percent of the time (Anderson, Burkhauser, & Quinn, 1986).  Of 

the men whose retirement plans changed, nearly one quarter (24 percent) retired earlier and one 

fifth (19 percent) retired later than they had previously expected.  In research using the Health 

and Retirement Study (HRS), women’s patterns of retirement expectations are characterized by 

less stability than those of men and did not move toward certainty over the two waves studied 

(Honig, 1996b).  This suggests that the change is bi-directional and that the reason for the change 

is likely related to changing conditions or events, rather than merely closer proximity to 

retirement.  

Honig’s and Anderson’s findings indicate that the expectations of individuals are “fluid” 

in nature and that it is important to understand the potential for important changes in the factors 

that shape retirement timing decisions. What is unclear in prior research is whether specific 

changes in known predictors of retirement decisions (e.g., expected financial security, worker 
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health) may have led to a change in expected retirement age or realized age of retirement in the 

interval leading up to retirement. 

Among the variety of factors that contribute to changes in retirement expectations, most 

research focuses on unforeseen events (Hall & Johnson, 1980).  Individuals who have 

unexpected changes in health are more likely to change their retirement expectations change 

(Dwyer, 2001) or job status (Anderson et al., 1986; Hall & Johnson, 1980).  There is also 

evidence that individuals who lack information about their pensions or healthcare coverage prior 

to retirement are more likely to become informed about these factors as they approach retirement 

(Ekerdt & Hackney, 2002).  

Retirement decisions are not ones that individuals consider only once; rather individuals 

may view their future retirement in different ways at various points in time as they move through 

their working lives.  The dynamics contributing to the ongoing retirement decision as a process 

are rarely examined in previous research, including the understanding of the importance of 

changes in one or more retirement determinants in changing expectations or in final decisions 

regarding when to retire. 

Despite the variety of research that has been done on retirement decisions, there is no 

consensus about the relative importance of the many individual and contextual factors that 

influence the process by which workers formulate decisions on the timing of retirement.  

Research to date has identified three types of factors that impact retirement decision making; 

economic incentives, health, and demographic factors (Dwyer, 2001).  A model of predictors of 

retirement is displayed in Figure 1. 
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Figure 1. Predictors of Retirement 

 
 

2.4.1 Predisposing Characteristics in Retirement 

2.4.1.1 Age 

 There are a variety of factors that play a role in retirement expectations.  Age is strongly 

associated with retirement; the closer individuals are to retirement, the more likely they are to 

have developed an expectation of when they plan to retire (Ekerdt et al., 2001). 

However, a significant proportion of individuals do not have clear ideas about timing of 

retirement as they approach retirement ages.  Forty-four percent of individuals over age 50 

sampled in the Health and Retirement Survey (HRS) in 1992 who were not already retired 

reported no current plans for retirement (Ekerdt et al., 2001).  The percentage of respondents 

who are uncertain declines with age and time, but in an HRS wave in 1994, over 31 percent of 

the individuals who were age 61 were still expressing uncertainty about if or when they would 

retire. 

It is impossible to consider age without also taking into consideration cohort changes in 
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retirement expectations. Research using the HRS has found that the plans of older adults to 

continue working have changed between cohorts.  In a study comparing the retirement 

expectations of the pre-World War II generation (those born between 1936 and 1941) to early 

boomers (those born between 1948 and 1953) trends indicate that early boomers plan to work 

longer than those of the pre-war generation (Mermin, Johnson, & Murphy, 2007).  What is 

unknown is how the expectations of the individuals themselves may have changed over time and 

which of the shifting influences may be reshaping these expectations.  

While age is strongly related to retirement, age alone does not provide complete 

information on retirement expectations.  There are many more factors that comprise decision-

making regarding the timing of retirement.  To avoid confounding cohort differences with actual 

change due to age or proximity to retirement alone, there needs to be a renewed examination of 

retirement expectations longitudinally to make meaningful comparisons. 

 

2.4.1.2 Gender 

While there has been a great deal of research on men’s retirement decisions over many 

decades (Anderson et al., 1986; Cutler, Liebman, & Smyth, 2007; Hayward, Hardy, & Liu, 

1994), there has been much less attention paid to women’s retirement patterns and decisions. 

Research indicates that retirement decisions in women are different than those of men (Gratton & 

Haug, 1983; Kosloski, Ekerdt, & DeViney, 2001; O'Rand & MacLean, 1986; Pienta, Burr, & 

Mutchler, 1994; Williamson & McNamara, 2003).  Gender is significant for two main reasons; 

women typically enter retirement less financially secure than their male peers due to a variety of 

social factors, and the retirement timing of men and women appears to be influenced by different 

factors. 



	   52	  

Women are often financially less prepared for retirement than men.  Men have 

traditionally had higher lifetime earnings than women (O'Rand & MacLean, 1986).  Married 

women typically accumulate only one third of the pension wealth of their husbands (Pienta & 

Hayward, 2002).  While this wealth gap may be closing somewhat, this differential remains a 

factor for women approaching retirement.  

Reasons for lower earnings of women are complex. The most commonly cited reasons 

are the greater frequency of workforce interruptions for care-giving responsibilities or other 

family commitments, as well as the greater likelihood of working only part time during their 

careers (Gratton & Haug, 1983).  Also, women are more likely to engage in part time work for 

longer periods of time than are men, and pension coverage for part-time work is very limited 

(Hardy & Shuey, 2000).  Women with less education are more likely to have intermittent work 

histories and to work in lower wage jobs, which are less likely to have pensions, than men 

(McNamara & Williamson, 2004).  In addition, women who are mothers have been found to 

experience a seven percent drop in earnings per child overall, regardless of their marital status 

(Budig & England, 2001).  This is due to a variety of factors but the most significant is working 

part time after the birth of a child.  As women exit and remain out of the workforce for periods of 

time, they are less likely to accrue pensions in their own right.  Women also tend to earn lower 

salaries than do men, resulting in lower personal savings accrual and pension wealth (Talaga & 

Beehr, 1995).  Men and women tend to make decisions about their retirements differently, even 

when faced with the same set of economic and social circumstances.  According to research, 

women are more likely than men to take the family situation, such as health needs of a spouse, 

into consideration when making decisions regarding retirement (Pienta & Hayward, 2002).  This 
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is perhaps due to a weaker attachment to the workforce due to years of part-time work and lower 

wages for women. 

Lower lifetime earnings, lack of pension coverage and lack of benefits have been found 

to decrease the ability of individuals to retire (Wong & Hardy, 2009).  Women often find 

themselves in one or all of these categories.  It is not unexpected therefore that women have 

fewer retirement options than men.  While it is known that these inequities exist, there is also a 

clear difference in retirement decision-making behaviors between men and women.  Limited 

research has examined the dynamics of this process.  

 

2.4.1.3 Race/Ethnicity 

 Race and ethnicity play roles in retirement and in the expectations of retirement timing 

(Honig, 1996b). The labor force experiences and earnings of whites and non-whites differ. 

Blacks often have poorer health (Kelley-Moore & Ferraro, 2004), more limited economic 

resources, lower pension coverage (Beck, Horan, & Tolbert, 1978), and less opportunity to save 

privately (Smith, 1995).  All of these factors have accumulated over time and contribute to 

differential opportunities for retirement or to control the timing of an individual’s retirement.  

 Many of the factors that create retirement opportunities, including earnings and pension 

coverage, have been shown to differ in their distribution by race/ethnicity.  Minorities are more 

likely to work in the sectors of the economy characterized by lower wages and no pension 

coverage (Beck, Horan, & Tolbert, 1978).  In research using data from the National Opinion 

Research Center’s General Social Surveys, whites were found to be more likely to work in fields 

with both higher wages and pension coverage; workers in minority race/ethnic categories faced 

retirements that were consequently less secure financially, in part due to lower anticipated Social 
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Security benefits in addition to the above resource disadvantages.  More recent analyses have 

shown that whites are also more likely to participate in an employer sponsored retirement plans, 

such as a defined contribution (DC) plan, even when earnings, job tenure, and education were 

held constant (Hardy & Shuey, 2000).  In addition both non-white and female workers were 

more likely to experience job loss prior to retirement and were more likely to withdraw from the 

labor force entirely when they did (Flippen & Tienda, 2000).  Exiting the workforce early can 

result in lower income in retirement (Couch, 1998).  Lowered earnings across the life span and 

lack of pension coverage impacts the capacity to retire for many individuals, regardless of race. 

Due to the accumulation of lifetime disadvantages compared to whites, minorities often 

have fewer independent resources to bring toward retirement and face higher health-related risks 

of needing to retire or retire early.  Much like gender, however, these differences also transcend 

those of economics and earnings. 

 

2.4.1.4 Education 

Education is also a factor that influences retirement timing.  Results from the Pew 

Research Center in 2006 found that individuals with less education plan to retire earlier than 

those with more education, although the differences were slight (Pew Research Center, 2006).  

U.S. Census findings have consistently reported that individuals with lower levels of educational 

attainment have lower lifetime earnings (U.S. Census, 2002).  Education may not be tied as 

closely to pension coverage. (O'Rand & MacLean, 1986) suggest that unionization and pension 

provisions are intertwined.  This makes predictions solely on the basis of education challenging, 

due to the interrelationship with earnings and pensions for this cohort.  This study will improve 
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the understanding of this relationship of education to other determinants of retirement 

expectations and timing in persons with cancer. 

 
 
2.4.2 Enabling Characteristics in Retirement 

2.4.2.1 Marital Status 

Marital status is a complex issue.  Not everyone marries and if they do, they do not 

always remain married to the same person over time.  Many individuals will experience different 

states of marriage/partnership throughout the life course.  Couples are known to evaluate the 

retirement plans of their spouses in making their own plans (Gratton & Haug, 1983; Szinovacz & 

DeViney, 2000).  

Research examining the impact of pensions on retirement of married couples found that 

married women are more likely to report earlier expected retirement than do married men.  This 

is typically because married women have access to their husbands’ pensions, which have greater 

value than their own pensions (Chan & Stevens, 2003).  While women are typically married to 

men older than themselves (Honig, 1998; Szinovacz & DeViney, 2000), the age difference 

between spouses has not been found to be a significant factor in predicting either men’s or 

women’s retirement (Szinovacz & DeViney, 2000).  Husbands have been shown to take their 

wives’ retirement benefits into account and to adapt their retirement timing based on their wives’ 

eligibility for pensions and other benefits; wives are more likely to consider the couple’s total 

retirement income in making their retirement decisions.  Overall, the expectation is that as 

marital status changes or remains stable that retirement expectations will change or remain 

stable. 
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2.4.2.2 Pension 

A private pension is an employer-sponsored benefit and serves as an important factor in 

forming retirement expectations and actual retirement timing.  There are two main types of 

employer-sponsored pensions, defined benefit (DB) plans and defined contribution (DC) plans.  

Qualifying for a pension, regardless of its type, has been found to result in earlier retirement for 

both men and women (Dwyer & Hu, 2000; French, 2000; Fronstin, 1999; Gustman, Mitchell, & 

Steinmeier, 1994).  Both types of pensions are important in retirement expectations but have 

been found to exert a differential impact on retirement timing (Friedberg & Webb, 2003). 

Workers with DB plans are nearly 43 percent more likely to expect to retire before age 62 than 

are individuals with DC plans (Fronstin, 1999).  Overall workers covered by DC plans work two 

years longer than those covered by DB plans (Friedberg & Webb, 2003). 

The reasons for the differential effect on retirement have to do with differences in the 

structure of these two types of retirement plans.  DB plans are loaded towards increased benefit 

amounts based upon work immediately prior to normal retirement ages.  These plans usually 

include disincentives for work after age of normal retirement, due to reductions in the amount of 

additional gain in these pensions (Coronado & Copeland, 2003).  However, DC plans have no 

additional incentive built in to encourage working to typical retirement ages and no 

diminishment in the pension gain for working longer.  The most important difference between 

the two types of pension plans is that DB pension plans guarantee a set amount of income for the 

remainder of an individual’s life, whereas DC plans function more like a savings account which 

the employee must manage throughout their lifetime (Munnell, Cahill, & Jivan, 2003; Munnell, 

Triest, & Jivan, 2004).  DB pension plans are associated with earlier retirement than are DC 

plans, most likely due to such plans making it easier to anticipate future payments (Munnell et 
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al., 2004), where DC plans’ benefits may depend on the outcome of the stock market or 

individual investment strategies to determine benefit amounts. 

The type of pension available to workers and the relative importance of a pension vary 

across different occupational categories. (O'Rand & MacLean, 1986) found that high-wage 

workers are offered greater pension incentives to retire earlier than are lower wage workers.  

Likewise, married men and women who are eligible for a pension are more likely to retire than 

are those who are not eligible for a pension (Szinovacz & DeViney, 2000).  

Pensions are an important part of retirement planning and influence the timing of 

retirement.  Receipt of a pension plays an important role, but the type of pension plays an added 

role in the timing of retirement.  While higher income workers may have greater options with 

regard to the timing of their retirement, they may also be targeted by employers for early 

retirement incentives and may experience more change in their decisions. 

 

2.4.2.3 Income and Wealth 

 The role of income on retirement decision-making is ambiguous (Munnell et al., 2004).  

Some studies have found that individuals with higher incomes are more likely to remain in the 

workforce (McNamara & Williamson, 2004), while other studies have found that higher income 

workers are more likely to be targeted by employers early retirement incentives regardless of 

gender (O'Rand & MacLean, 1986). Very low-wage workers are less likely to retire early, 

presumably because they can not afford to stop working (McNamara & Williamson, 2004), 

despite the fact that they may be more vulnerable to layoffs or to poor health.  In contrast, other 

research has found that workers with lower retirement incomes are more likely to retire, perhaps 

because of lower levels of job stimulation (Schmitt & McCune, 1981).  Income also has a 
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differential impact on married men and women, with high-income married women being more 

likely to retire than men (Szinovacz & DeViney, 2000).  

Wealth is a measure that captures the savings and accumulated resources (e.g., home 

equity) of individuals.  Typically this is a composite measure of all assets less all debts and has 

been correlated with an increase in the propensity to earlier retirement (Chan & Stevens, 2003; 

French, 2000; Pienta & Hayward, 2002).  Wealth is also important due to differences in how it is 

accrued across racial categories.  While there are income differences between races, the 

differences between racial groups in wealth is even more severely skewed, with black 

households having only 27 percent of the wealth of their white counterparts in middle age 

(Smith, 1995).  This is due mainly to differences in savings rates and types of investments (i.e., 

investments in IRAs and stocks), not differences in income.  Individuals with high income but 

low wealth will be less likely to retire, while individuals with high wealth, regardless of current 

income, will have greater stability in their retirement expectations over time. 

In addition to income and wealth, there are many other factors an individual may take 

into consideration.  Social Security income, spousal income/pension, savings and investments are 

the most common.  Among near-retirees however there is evidence that there is little 

understanding of future income that they will receive.  Nearly 50 percent of near-retirees are 

unaware of the expected amount of Social Security income in retirement and up to 30 percent of 

individuals in this group had no knowledge of their pension wealth (Ekerdt & Hackney, 2002).  
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2.4.3 Need Characteristics in Retirement 

2.4.3.1 Physical Health 

Research looking at chronic conditions and retirement has found a multitude of 

conditions that impact retirement timing.  Individuals with heart problems have been found to 

plan to retire two years earlier than individuals who do not (Beneitez-Silva & Dwyer, 2002). 

Other health conditions in the same study (e.g., diabetes or cancer) were not found to impact 

retirement timing. 

Additional studies have focused on reported changes in health status; findings show that 

health shocks (i.e., unexpected major changes in health) are associated with earlier retirement 

than originally planned (Dwyer & Hu, 2000; Dwyer, 2001).  Some illnesses are associated with 

delaying plans for retirement, specifically diabetes and high blood pressure (Beneitez-Silva & 

Dwyer, 2002). However, a new diagnosis of cancer (among those who survive the cancer) has 

been found to delay plans to retire by two years; this may be due to the unpredictability of cancer 

as compared to other diagnoses, and that health remains a stronger predictor of retirement plans 

than economic factors. 

 

2.4.3.2 Employer-Sponsored Health Insurance 

Employer-sponsored health insurance coverage is a key benefit offered from many 

employers, much like pension benefits.  Employees who are eligible for retiree health benefits 

(i.e., health benefits from a former employer that continue for individuals after retirement) have 

been found to retire earlier than those who do not qualify or work for organizations that offer 

such benefits (Rogowski & Karoly, 1997).  Medicare is a significant source of health insurance 

coverage for retirees, and retirement rates which spike at age 65 are thought to be driven by 
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eligibility for Social Security as well as Medicare eligibility (Madrian, Burtless, & Gruber, 

1994).  Further, research has found that individuals who have no access to private health 

insurance other than from an employer (e.g., are not covered by a spouse or retiree health plan) 

and are “health insurance constrained” to rely on Medicare for health coverage in retirement, are 

less likely to retire until they are eligible for Medicare coverage at age 65 (Rust & Phelan, 1997).  

These individuals may continue to work in order to avoid a gap in health insurance coverage 

prior to Medicare eligibility. 

 

2.4.3.3 Poor Self-Rated Health and Health Limiting Work 

Retirement research using self-rated health has found inconsistent results.  Some studies 

have found that individuals with poor self-rated health are more likely to express plans for early 

retirement (Peterson, 2006; Szinovacz & Davey, 2005). Other researchers report that individuals 

who classify their health as poor during near-retirement periods plan to retire later (Beneitez-

Silva & Dwyer, 2002), presumably because of the need for continued healthcare coverage under 

the employer’s health insurance plan.  
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2.5 Clinical Presentation of Cancer 

Cancer is a group of diseases characterized by uncontrolled growth and spread of 

abnormal cells.  If the spread is not controlled, death can result.  Cancer is caused by both 

internal factors (e.g., inherited mutations, hormones, immune conditions, and mutations that 

occur from metabolism) and external factors (e.g., tobacco, infectious organisms, chemicals and 

radiation). These casual factors may act together or in sequence to initiate or promote the 

development of cancer.  It is not uncommon for ten or more years to pass between exposure to 

external factors and detectable cancer.  Seven common warning signs of cancer include: 1) 

change in bowel or bladder habits; 2) a sore that does not heal; 3) unusual bleeding or discharge; 

4) thickening of lump in the breast or elsewhere; 5) indigestion or difficulty swallowing; 6) 

obvious change in a wart or mole; and 7) a nagging cough or hoarseness.  Cancer is treated with 

surgery, radiation, chemotherapy, hormone therapy, biological therapy, targeted therapy, and 

transplantation. 

 

2.5.1 Pathophysiology    

 Cancer is comprised of a group of more than 150 disease processes characterized by 

uncontrolled growth and spread of cells (DeVita, Lawrence, & Rosenberg, 2011).  Cancer is not 

a singular, specific disease but a group of variable tissue responses that result in uncontrolled cell 

growth.  In order for a normal cell to transform into a cancer cell, genes that regulate cell growth 

and differentiation must be altered.  Healthy cells have a specific size, structure, function and 

growth rate that best serves the needs of the tissues they compose.  Cancer cells differ from 

normal cells in size, structure, function, and growth rate.  These malignant cells lack the normal 

controls of growth seen in healthy cells, and grow uncontrollably.  This uncontrolled growth 
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allows the cancer cells to invade adjacent structures and then destroy surrounding tissues and 

organs.  Malignant cells may also metastasize to other areas of the body through the 

cardiovascular or lymphatic systems.  This spread of cancer cells can eventually interfere with 

one or more of a person's vital organs or functions and possibly lead to death.  The primary sites 

of cancer metastasis are the bone, the lymph nodes, the liver, the lungs, and the brain.   

Malignant cells also lose their ability to differentiate like normal healthy cells (DeVita et 

al., 2011).  This inability to differentiate prevents cancer cells from performing the functions 

required by the tissues and results in a variety of other tissue changes in the body such as pain, 

cachexia, lowered immunity, anemia, leukopenia, and thrombocytopenia.  Some of these 

changes, such as pain, can be benign but others denote a malignant or premalignant state.  

Benign neoplasms or tumor cells are made up of the same cell type as the original parent cell, but 

have abnormal growth rates.  Benign cells do not metastasize or invade surrounding tissue.  

Benign cells can pose significant problems in the body when they grow too large and compress 

vital organs or organ systems, often resulting in removal.  

Dysplasia is a disorganization of cells (DeVita et al., 2011).  In dysplasia, a cell varies 

from its normal parent cell in size, shape, and organization.  Metaplasia is the first level of 

dysplasia (early dysplasia) and is a reversible, benign, but abnormal change seen when a cell 

changes from one type to another.  The most common type of metaplasia is in the epithelium of 

the respiratory tract where columnar epithelial cells change into squamous epithelial cells.  

Although metaplasia usually gives rise to an orderly arrangement of cells, it may sometimes 

produce disordered cell patterns.  Disorderly cell patterns result in cells of abnormal size, shape 

or orientation lining up together and may result in inappropriate or faulty tissue behaviors.  
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Anaplasia is the loss of cellular differentiation and is the most advanced form of metaplasia and 

is a primary characteristic of malignant cells. 

Hyperplasia refers to an increase in the number of cells in a tissue (DeVita et al., 2011).  

Examples of normal hyperplasia are seen in the tissue increases that occur during wound healing, 

callus formation following a bone fracture, or breast mass increases during pregnancy.  There are 

also considerable differences in the growth rates of malignant tumors.  Some tumors are very 

slow-growing, even in a malignant state, and are therefore removed easily.  Other tumors may 

grow slowly at first and then undergo change and continue to grow at a rapid pace.  Other tumor 

types may grow very rapidly throughout their entire existence.  Factors that affect tumor growth 

and development include the status of an individual's immune system, the rate the tumor cells are 

growing, the number of tumor cells actively spreading, and the rate that the normal tissues are 

being destroyed by the tumor.  Several factors affect normal immune function, including stress, 

malnutrition, advancing age, and chronic diseases.  

 Genetic changes can occur on many levels, from gain or loss of entire chromosomes to a 

mutation affecting a single DNA nucleotide (DeVita et al., 2011).  There are two broad 

categories of genes that are affected by these changes: oncogenes and tumor suppressor genes.  

Oncogenes may be normal genes, which are expressed at inappropriately high levels, or altered 

genes.  Expression of these genes promotes the malignant phenotype of cancer cells.  Tumor 

suppressor genes are genes that inhibit cell division, survival, or other properties of cancer cells 

and are often disabled by cancer-promoting genetic changes.   

 There is a diverse classification for the various genomic changes that may contribute to 

the generation of cancer cells (DeVita et al., 2011).  Most of these changes are mutations, or 

changes in the nucleotide sequence of genomic DNA.  Aneuploidy, the presence of an abnormal 
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number of chromosomes, is one genomic change, which is not a mutation, and may involve 

either gain or loss of one or more chromosomes through errors in mitosis.    

 Translocation occurs when two separate chromosomal regions become abnormally fused, 

often at a characteristic location (DeVita et al., 2011).  An example of translocation is the 

Philadelphia chromosome, or translocation of chromosomes 9 and 22, which occurs in chronic 

myelogenous leukemia, and results in production of the Breakpoint Cluster Region-Abelson 

(BCR-ABL) fusion protein, an oncogenic tyrosine kinase.  

 Disruption of a single gene may also result from integration of genomic material from a 

DNA virus or retrovirus.  Such an event may also result in the expression of viral oncogenes in 

the affected cell and its descendants (DeVita et al., 2011).  

 

 

2.5.2 Causes of Cancer 

 Understanding what causes cancer is a complex process.  Cancer has been linked to many 

factors, such as environmental exposures, lifestyle practices, medical interventions, genetic traits, 

viruses, familial susceptibility, and aging (DeVita et al., 2011).  Cancer is likely attributed to the 

result of interactions between repeated carcinogenic exposures and an individual's susceptibility 

status. 

In 1941, Rous and Kidd proposed the Initiation-Promotion-Progression Theory as a way 

to describe a possible mechanism for the development of cancer (DeVita et al., 2011).  This 

theory describes cancer development in terms of requiring multiple steps or events.  In this 

theory, a single exposure, event, or trait would not be sufficient for the development of cancer.  

The first component is the Initiation Stage, which occurs when DNA is damaged or altered.  This 
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alteration may occur through exposure to a carcinogen, or errors in DNA replication and repair.  

Examples of initiators include environmental hazards, such as ionizing and non-ionizing 

radiation, and biological factors, such as hormones and viruses.  The damaged or initiated cell 

will not necessarily become cancerous unless it is subsequently exposed to one or more 

promoting agents during the Promotion Stage.  Promoting agents cause the altered cells to grow, 

proliferate, and develop into tumors and can include environmental pollutants, drugs, and 

hormones.  However, promoters are reversible through lifestyle factors that include diet, 

hormones, and a healthy immune system.  

Environmental exposures and lifestyle practices have been determined to be the major 

risk factors in the development of cancer (Chlebowski, 2000).  The major lifestyle factors that 

contribute to cancer include smoking, alcohol, diet, medical practices, and ultraviolet exposures.  

As smoking is a major risk factor for both heart disease and cancer, tobacco exposure is the 

single largest preventable cause of early death (American Cancer Society, 2012).  More than 30 

percent of all cancer deaths are directly related to smoking (American Cancer Society, 2012).  

Although smoking is most commonly associated with lung cancer, it also causes a three-fold 

increase in urinary tract cancers, and is an established cause in cancers of the bladder, pancreas, 

larynx, mouth, and esophagus (DeVita et al., 2011; Zeegers, Tan, Dorant, & van Den Bradt, 

2000). 

Alcohol consumption has been linked to increased rates of cancer in the upper respiratory 

tract, digestive tract, breast, colorectum, and liver (Corrao, Bagnardi, Zambon, & Arico, 1999).  

The mechanisms for increased rates of breast cancer from alcohol consumption are unclear but 

may be related to impairments in the immune function, or the inability of the liver to clear the 

body of carcinogens, or from decreases in cell membrane permeability in the breast (Rohan & 
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McMichael, 1988).  For colorectal cancers, alcohol consumption has been shown to increase 

rectal cell proliferation. This increase in the proliferation of rectal cells from alcohol exposure 

may be the mechanism involved in the promotion of colorectal cancers.  Alcohol combined with 

tobacco usage has also been shown to contribute to increased rates of cancer in the mouth, 

pharynx, larynx, esophagus, and liver (DeVita et al., 2011). 

Dietary practices and obesity have been linked to certain types of cancer (DeVita et al., 

2011).  High consumption of dietary fat is being examined as a contributing factor to 

endometrial, breast, prostate, ovarian, and rectal cancers.  High consumption of dietary fat may 

increase bile acids and cholesterol metabolites that may increase carcinogens in the body that are 

associated with colorectal cancers.  Diets low in fiber have also been linked to increased rates of 

colon cancer.  Food additives and food preparation are also suspect as cancer-causing agents.  

Nitrates, salts, and saccharin have been investigated as possible carcinogenic substances.  There 

are high rates of stomach cancers in countries where large quantities of salted fish or similarly 

preserved foods are consumed.   

Methods of food preparation may also increase cancer rates (DeVita et al., 2011).  

Excessively smoked or broiled fish or meat, or repeatedly reused fats for frying foods release 

Benzoapyrene and other polycyclic hydrocarbons that may potentially cause cancer.  Dietary 

guidelines associated with lowering the risk of cancer include increasing the use of fiber, fruit, 

and vegetables in the diet, limiting alcohol consumption, and limiting foods that contain 

preservatives, or foods that are grilled or blackened (American Cancer Society, 2012). 

Obesity caused by a sedentary lifestyle and/or a high consumption of dietary fat appears 

to contribute to an increased risk for cancers of the breast, the ovaries, and the endometrium in 

females (American Cancer Society, 2012).  Obese females have higher numbers of fat cells, and 



	   67	  

fat cells produce estrogen.  Since higher levels of estrogen have been associated with higher 

levels of endometrial, ovarian, and breast cancers, it has been suggested that higher levels of 

estrogen from increased numbers of fat cells in obese females may increase their cancer risk. 

Medical practices and drugs have also been linked to increases in cancer rates.  Androgen 

-anabolic steroids used to promote athletic performance and prevent muscle wasting cause 

cancers in the liver, prostate, and breast (DeVita et al., 2011).  Estrogen replacement medications 

and steroid contraceptives may contribute to increased risk for developing cancers of the 

endometrium, vagina, ovaries, and breast.  Immunosuppressants, such as those used in transplant 

procedures, are linked to lymphomas, skin cancer, and soft tissue sarcomas.  Some 

chemotherapeutic drugs used to treat cancer, such as alkylating agents, are linked to cancers of 

the bladder and to leukemia.  In situations where long-term prognosis is a factor, the benefits 

must be weighed against the risks when choosing to use these drugs. 

Environmental factors that may increase cancer rates include air and ground pollution, 

occupational hazards, ultraviolet radiation, and radon gas (DeVita et al., 2011).  Air and ground 

pollution caused by industrial emissions and insecticides are associated with a variety of cancers.  

Arsenic from pesticide applications, and from mining and smelting, contaminates groundwater 

and causes lung, skin, and liver cancers.  Industrial glues and varnish, as well as benzene 

byproducts from the petroleum industry, may contribute to increases in leukemia.  Asbestos, 

mustard gas, heavy metals, aromatic hydrocarbons, and halogenated organic compounds from 

water chlorination are associated with increases in lung, bladder, liver, and pancreatic cancers.  

Radon gas trapped in houses contributes to an estimated 10 percent of lung and larynx cancers.  

Increases in ultraviolet exposures from tanning lamps and from diminished ozone levels 

contributes to increases in skin cancers and melanomas.  Highway maintenance workers and 
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roofers exposed to bitumen fumes and coal tar fumes from asphalt are at increased risk for 

cancers of the lung, stomach, skin, and leukemia. 

Although environmental factors and lifestyle practices are major causes of cancer, age is 

another predictor (American Cancer Society, 2012).  Rates for the development of cancer begin 

to increase at 40 years of age and then increase rapidly at 50 years of age.  The increasing risk 

for developing cancer with aging may be related to the increased likelihood of cumulative effects 

from environmental exposures, the potential for long latency periods, and increased opportunities 

for multi-stage processes to occur with aging (DeVita et al., 2011). 

Genetic or inherited cancers and familial susceptibility contribute to only a small 

percentage of cancers (DeVita et al., 2011).  A primary cause of cancer is damage to a specific 

gene.  If the damaged gene is part of the genetic line, then the cancer can be inherited by 

succeeding generations.  However, if the damaged gene is a somatic or general body cell, then 

the cancer will not be passed to future generations. The genetic or inherited cancers can be 

passed along through autosomal dominant, autosomal recessive, or X-linked transmission.  

Examples of inherited cancers include familial breast cancer, familial polyposis of the colon, 

retinoblastomas (i.e., a childhood cancer of the eye), and neurofibromatosis. 

Viral infections can also cause cancer.  Oncogenic viruses infect normal cells and cause 

alterations in the cell's genetic material (DeVita et al., 2011).  These genetic alterations can cause 

specific types of malignant and benign cancers in susceptible individuals by allowing 

uncontrolled growth in cells.  Oncogenic viruses can affect DNA or RNA; viruses that affect 

DNA can cause cancers in the cervix, liver, anogenital area, mouth, larynx, nasal and paranasal 

tissues, and conjunctival tissues. Oncogenic viruses that affect the RNA can cause Human T-cell 

leukemia.   
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2.5.3 Staging and Classification 

 After a diagnosis of cancer is made, anatomic staging is performed to describe the rate of 

growth and the extent of the disease (American Cancer Society, 2012).  Staging helps to 

establish treatment options, predict life expectancy, and determine the prognosis for a complete 

recovery. Factors noted in staging include: 

• Location and size of the primary site of the tumor 

• Extent of lymph node involvement 

• Presence or absence of metastasis 

• Type of tumor and the tumor-host relationship 

Tumors are classified according to the American Joint Committee on Cancer using the 

Tumor Node Metastasis (TNM) Clinical Classification System (American Cancer Society, 

2012).  This system is based on criteria for classification by specific anatomic sites.  Staging of 

cancer is determined and noted as Stages 0 to IV.  This system is used to describe the extent of 

the disease, for example, 0 indicates undetectable, and I, II, III, and IV indicate a progressive 

increase in the size or the extent of the disease.  A code letter or number that represents a 

particular designation or description follows each letter in the TNM classification system.  The 

TNM Clinical Classification System is represented as follows: 

Tumor (T) codes: 

• TX: Cannot be assessed 

• T0: No evidence of a primary tumor 

• Tis: Carcinoma in situ 

• T1, T2, T3, and T4: Increasing size, local extent, or both, of primary tumor 

Regional lymph node (N) codes: 
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• NX: Cannot be assessed 

• N0: No metastasis 

• N1, N2, and N3: Increasing involvement of regional lymph nodes 

The spread of cancer cells from the primary site, or site of origin, is called metastasis 

(American Cancer Society, 2012). Cancer cells can spread throughout the body through the 

bloodstream, the lymphatic system, or through local invasion and infiltration into surrounding 

tissues. 

Metastasis (M) codes: 

• MX: Cannot be assessed 

• M0: No distant metastasis 

• M1: Distant metastasis 

Combining the TNM Clinical Classification codes leads to the actual tissue staging. The 

following are the stages of cancer: 

 
Table 1. TNM Clinical Classification Code Stages of Cancer 
 
Stage Code Description 
Stage 0 Tis Cancer in situ (encapsulated) 
Stage I T2, N0, M0 Cancer is limited to original site or organ 
Stage II T2, N1, M0 Cancer has spread to surrounding tissue in same anatomic region 
Stage III T3, N2, M0 High probability of metastatic disease 
Stage IV T4, N3, M1 Metastatic spread to other anatomic regions 
 
 

2.5.4 Epidemiology 

Cancer is second only to heart disease as the leading cause of death in the United States.  

One-half of all men and one-third of all women will develop cancer at some time in their lives.  

Although prostate cancer is the most common form of cancer in males, and breast cancer is the 
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most common form in females, lung cancer causes the highest mortality rates for both genders 

(American Cancer Society, 2012).  African-Americans have lower survival rates for most 

cancers compared with other groups of people.  This may be due to a variety of factors, including 

limited access to health care, little or no medical insurance, lack of a primary health care 

provider, homelessness, poverty, lack of knowledge on early diagnosis and treatment, and greater 

exposure to carcinogens (DeVita et al., 2011). 

The five-year survival rate from all cancers is currently estimated at 67 percent 

(American Cancer Society, 2012).  Generally, if there is no detectable recurrence of cancer for 

five years following the initial diagnosis, a person is considered to be in remission or cured.  

However, many people considered cured continue to demonstrate limitations or disabilities from 

their cancer or its treatment.  These disabilities include movement dysfunctions, limited physical 

activity levels, chronic fatigue, and depression (DeVita et al., 2011).   

Cancer is primarily caused by environmental factors and lifestyle practices (DeVita et al., 

2011).  This phenomenon was originally observed when people from countries with low cancer 

rates migrated to countries with high cancer rates.  As migrating people began to adopt the 

customs of their new land and to be exposed to new environmental conditions, they subsequently 

began to develop cancers at a rate and type similar to that of their new country or geographical 

area.  This increase in cancer rates was seen in the increases in breast and colon cancer rates in 

people from Japan who moved first to Hawaii and then to California.  Colon cancer and breast 

cancer are relatively rare in Japan, but as the Japanese became gradually more westernized in 

their customs and environmental conditions, their cancer rates became similar to those in the 

United States.  Increases in the incidence rates for colon cancer following migration appear to 

take two or three decades, while increases in breast cancer rates require more than one 
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generation. 

Variations can also be seen in cancer rates in different geographical locations within the 

same country.  Mapping of mortality rates for different types of cancers within the United States 

has shown that certain cancers occur more frequently in particular geographical regions and that 

this phenomenon appears to be related to environmental exposures (American Cancer Society, 

2012).  Examples of geographically influenced cancers include higher rates of ovarian cancer in 

the northern states compared to the southern states and the high rates of colon cancer in the 

northeast quadrant of the United States. 

Upward trends in some cancers over time may reflect changes that have occurred in 

lifestyles, medical practices, and environmental factors (DeVita et al., 2011).  Smoking is a 

lifestyle change that dramatically reflects the upward trend seen in lung cancer rates during the 

last 50 years (Zeegers et al., 2000).  Changes in medical practices that reflect upward trends in 

cancer rates include the use of menopausal estrogens and increases seen in endometrial, ovarian, 

and breast cancers, as well as the use of head and neck X-rays during childhood that are reflected 

in increases in thyroid cancers (DeVita et al., 2011).  Environmental factors that appear to 

increase cancer rates include radon gas exposures, industrial emissions such as arsenic or 

benzene, and ultraviolet exposures from thinning ozone layers. 

Compared with environmental and lifestyle factors, genetic influences contribute only a 

small percentage to cancer rates (DeVita et al., 2011).  Inherited cancers tend to occur earlier in 

life and typically cause multiple growths in the same organ.  Although some cancers appear to 

follow racial and ethnic lines, it is difficult to separate genetic influences from environmental 

and lifestyle factors as the cause of a cancer.  Examples of cancers that appear to follow racial 

and ethnic lines include nasopharyngeal cancers in the Chinese, gallbladder cancer in American 
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Indians and some Hispanic groups, and skin cancers in ethnic groups that lack protective skin 

pigmentation. 

Some families are prone to developing certain types of cancers, but the incidence of 

family-related cancers is very low (DeVita et al., 2011).  Familial breast cancer accounts for only 

5 percent of all breast cancers.  Other types of familial cancers include prostate, stomach, lung, 

and colon cancer.  Even though these cancers tend to occur more often in certain families, not 

every individual from a "susceptible family" will develop these cancers.  Researchers believe 

that the risk for developing cancer is more related to an individual's environment and lifestyle 

than to familial tendencies (Chlebowski, 2000).  The leading new cancer cases and deaths are 

presented in Table 2. 

 
Table 2. American Cancer Society Leading New Cancer Cases and Deaths- 2012 Estimates 
by Gender 

Estimated New Cases* Estimated Deaths 
Male Female Male Female 

Prostate 
241,740 (29%) 

Breast 
226,870 (29%) 

Lung & bronchus 
87,750 (29%) 

Lung & bronchus 
72,590 (26%) 

Lung & bronchus 
116,470 (14%) 

Lung & bronchus 
109,690 (14%) 

Prostate 
28,170 (9%) 

Breast 
39,510 (14%) 

Colon & rectum 
73,420 (9%) 

Colon & rectum 
70,040 (9%) 

Colon & rectum 
26,470 (9%) 

Colon & rectum 
25,220 (9%) 

Urinary bladder 
55,600 (7%) 

Uterine corpus 
47,130 (6%) 

Pancreas 
18,850 (6%) 

Pancreas 
18,540 (7%) 

Melanoma of the skin 
44,250 (5%) 

Thyroid 
43,210 (5%) 

Liver & intrahepatic duct 
13,980 (5%) 

Ovary 
15,500 (6%) 

Kidney & renal pelvis 
40,250 (5%) 

Melanoma of the skin 
32,000 (4%) 

Leukemia 
13,500 (4%) 

Leukemia 
10,040 (4%) 

Non-Hodgkin lymphoma 
38,160 (4%) 

Non-Hodgkin lymphoma 
31,970 (4%) 

Esophagus 
12,040 (4%) 

Non-Hodgkin lymphoma 
8,620 (3%) 

Oral cavity & pharynx 
28,540 (3%) 

Kidney & renal pelvis 
24,520 (3%) 

Urinary bladder 
10,510 (3%) 

Uterine corpus 
8,010 (3%) 

Leukemia 
26,830 (3%) 

Ovary 
22,280 (3%) 

Non-Hodgkin lymphoma 
10,320 (3%) 

Liver & intrahepatic duct 
6,570 (2%) 

Pancreas 
22,090 (3%) 

Pancreas 
21,830 (3%) 

Kidney & renal pelvis 
8,650 (3%) 

Brain & other nervous 
system 

5,980 (2%) 
All sites 

848,170 (100%) 
All sites 

790,740 (100%) 
All sites 

301,820 (100%) 
All sites 

275,370 (100%) 
*Excludes basal and squamous cell skin cancers and in situ carcinoma except urinary bladder. 
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2.5.5 Economic Burden 

 Cancer care is very costly and represents one of the three most expensive conditions in 

the U.S (American Cancer Society, 2012).  Paying for the cost of treatment is not usually the first 

concern that comes to mind when someone is diagnosed with cancer, but for many, it becomes 

an important one.  The National Institutes of Health (NIH) estimate that the overall costs of 

cancer in 2007 was approximately $226.8 billion and comprised of: $103.8 billion for direct 

medical costs and $123.0 billion for indirect mortality costs (i.e., cost of lost productivity due to 

premature death) (American Cancer Society, 2008).  Although most cancer-related expenditures 

are for initial treatment, expenditures for continuing care are significant, especially for those 

cancers with good prognoses. 

 Most individuals have health insurance that provides coverage for most cancer-related 

care.  Having access to health insurance has been found to influence the amount and quality of 

health care received, which in turn is likely related to survival.  Multiple studies link lack of 

health insurance with poor cancer outcomes (C. Bradley & Bednarek, 2002; C. Bradley et al., 

2005; C. J. Bradley, Bednarek, & Neumark, 2002b; C. J. Bradley, Neumark, & Motika, 2012).  

The relationship between insurance status and health outcomes is complex and confounded by 

socioeconomic status, race and ethnicity, and other factors. (Thorpe & Howard, 2003) found that 

non-elderly cancer patients without insurance were found to be at risk for receiving inadequate 

cancer care, especially if they were Hispanic.    

 The risk of bankruptcy (or negative net worth) for cancer patients is not well defined. (S. 

Ramsey et al., 2011) measured the rate of bankruptcy in patients with a diagnosis of cancer in 

Washington state and found that patients with lung, thyroid and leukemia/lymphoma are at 
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higher risk for bankruptcy, while patients over age 65, who are typically on Medicare, have a 

much lower risk of bankruptcy than younger patients.       

Identifying whether or not cancer results significant economic burden is an impactful 

policy issue.  Economic models that can accurately predict these indicators must be developed 

for this patient population in order to help eliminate potential and significant financial losses.  

Examining nationally representative survey data will also provide more accurate assessments for 

these potential burdens.   
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2.6 Impact of Cancer on Survivor’s Employment Opportunities 

A history of cancer can have significant implications on employment opportunities and 

potentially affect the ability to obtain and retain health insurance.  Financial difficulties may 

arise due to high out-of-pocket expenses for medications, medical devices and supplies, and 

expenses related to co-insurance.  Furthermore, cancer may potentially reduce a person’s work 

productivity, thereby potentially reducing the number of work hours.  There are an estimated 3.8 

million working-age adults (i.e., ages 20-64) with a history of cancer as of 2002 (American 

Cancer Society, 2008).  Many employers have had to address issues related to the reintegration 

of workers after treatment and changes in work schedules and environment to accommodate 

impairments following diagnosis.   

The employment of individuals with cancer has been studied at different points in the 

lifetime continuum (Mullan, 1985).  Nearly one out of five cancer survivors reported cancer-

related limitations in their ability to work when interviewed up to 5 years following their 

diagnosis as part of one of the largest cross-sectional studies conducted (Short, Vasey, & 

Tunceli, 2005).  Approximately 9 percent were unable to work at all and labor force participation 

dropped by 12 percentage points from diagnosis to follow-up.  Other studies have found the drop 

in employment following cancer to be of similar magnitude (C. Bradley, Bednarek, & 

Newumark, 2002).  Multiple studies have contributed to the knowledge of employment patterns 

from the time of diagnosis through the treatment period up to long-term survivors (Bouknight, 

Brandey, & Luo, 2006; C. Bradley, Newumark et al., 2005; Short et al., 2005).  While a 

diagnosis of cancer may occur at any age, the incidence of cancer in persons aged 50 or more at 

diagnosis is substantially higher than under the age of 50.  In 2005, the age-adjusted incidence 

rate for all cancers under age 50 was 95 cases per 100,000 persons compared to 1,382 cases per 
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100,000 persons for those 50 or older (American Cancer Society, 2008).  As the incidence of 

cancer and its risk rise with age, the health shock from cancer may significantly impact 

retirement decisions.  

Relatively few studies have examined the impact of cancer on income within the family 

household.  One study found that breast cancer survivors who were working at the time of their 

diagnosis experienced higher rates of functional impairment and significantly reduced annual 

earnings, with their losses arising mostly from reduced work effort as opposed to change in pay 

rates (Chirikos, 2001).  According to analyses of the 2000 National Health Interview Survey 

(NHIS), cancer survivors had poorer outcomes across all employment-related burden measures 

relative to non-cancer individuals.  (Yabroff, Lawrence, Clauser, Davis, & Brown, 2004).  

(Hewitt, Rowland, & Yancik, 2003) analyzed data from 1998-2000 using the NHIS in adults 18-

64 with a history of cancer and found that one in six individuals (17 percent) reported that they 

were unable to work because of physical, mental, or emotional problems.   

Cancer in the period just before retirement has implications for both cancer survivors and 

society.  There are important economic consequences to this decision.  If cancer survivors retire 

sooner, they may have less saved for the post-retirement period than they had planned (Jefferson, 

2007; Johnson, Mermin, & Murphy, 2007).  However, if cancer survivors retire later, they may 

increase their savings for retirement or continue working as a hedge against uncertain future 

medical costs.  The individual decisions to work longer until complete retirement contribute 

important economic and social benefits to society (Butricia, Smith, & Steuerle, 2006). 

While health has been linked to retirement decisions, the retirement literature has not 

focused specifically on cancer.  Health has been broadly defined by a variety of measures.  

Measures of health have included self-reported health status, activities of daily living (ADL), and 
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the presence of any number of chronic diseases, but with no specific focus on cancer (Bound, 

Schoenbaum, Stinebrickner, & Waidmann, 1998; Coile, 2004; Costa, 1998; Kerkhofs, 

Lidenboom, & Theeuwes, 1999; Larsen & Gupta, 2007; Smith, 2003).  It is difficult to answer 

questions about the effect of cancer on retirement given the limitations in the current literature.  

Literature addressing cancer survival has addressed the work choices of older survivors across 

the stages of cancer survivorship.  Studies have spanned treatment period (Bouknight et al., 

2006), longer-term cancer survivors in post treatment (C. Bradley & Bednarek, 2002; C. Bradley 

et al., 2002; C. Bradley et al., 2005; C. Bradley, Newumark et al., 2005; C. J. Bradley, Bednarek, 

& Neumark, 2002a; C. J. Bradley, Bednarek, & Neumark, 2002b; C. J. Bradley et al., 2012), and 

older cancer survivors nearing retirement (Bednarek & Bradley, 2005). 

From an employer’s perspective, cancer represents a potential productivity and health 

burden.  In addition to medical costs, concerns arise about absenteeism from work, disability 

program use, workers’ compensation program cost, on-the-job productivity losses, and turnover.  

Cancer accounts for about 10 percent of an employer’s or insurer’s annual medical claim cost, 10 

percent of short-term disability costs, and 10 percent of long-term disability costs (Pyenson & 

Zenner, 2002).  Potentially, the cost of cancer to employers greatly exceeds the cost of health 

insurance alone, depending on the type of cancer (F. Lee, 2004).   

A major limitation of the cancer survivor literature is the absence of studies that 

emphasize retirement. The current literature has focused mainly on work status, not specifically 

retirement, and has usually relied on cross-sectional instead of longitudinal data and methods. 

Cross-sectional methods may miss effects over time because they miss events that occurred 

before the designated study period.  A longitudinal approach tracks an individual over multiple 

slices of time and is more likely to detect events. 
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2.6.1 Inclusion/Exclusion Criteria of Cohorts in Cancer Studies Using Surveys 

 There are several different methods to identify patients with cancer including ICD-9 

codes (through Medicare or private claims), questions on self-report surveys about diagnosis, 

patient charts, or national drug codes (NDCs) to identify a potential diagnosis.  However, within 

survey methods, questions regarding health status are self-reported.  For example, in the HRS 

(University of Michigan Survey Research Center, 2012), to identify cancer, several questions 

regarding diagnosis are asked including: 

• Primary question for diagnosis: Since the previous wave (interview), has a 

doctor ever told you that you have cancer or a malignant tumor, excluding minor 

skin cancers? 

• In the last two years, have you seen a doctor about your cancer? 

• Are you now receiving treatment for cancers? 

• During the last two years, what sort of treatment have you received for cancer?  

Check all that apply. 

• Since the previous wave (interview), has the cancer gotten worse, better or stayed 

about the same? 

• How many different cancers have you had? 

• Has your cancer/have any of your cancers spread? 

• In what year and month was your (most recent) cancer diagnosed? 

 

Other methods to identify a diagnosis of cancer are used, including ICD-9 codes.  An 

advantage to using ICD-9 codes is their ability to identify patients in payment of charges 
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submitted for reimbursement (Alexander, Conner, & Slaughter, 2003).  In addition, they provide 

statistical data for health science studies and financial planning in the health care sector.   

A limitation of identifying a patient using ICD-9 codes is that some patients without an 

actual diagnosis may accidentally be placed in the disease cohort (due to false diagnosis), which 

could lead to type I error (false positive) (Iezzoni, 2002).  In addition, those with the disease may 

be excluded from the disease cohort; this may be due to lack of a diagnosis or misclassification 

resulting in type II error (false negative).  ICD-9 codes can have several sources of error along 

both the patient trajectory and paper trail of the diagnosis including: quality of information the 

patient gives at admission, the clinician’s procedure knowledge, differences across handwriting 

or computerized notes, and the transcriber’s ability to read the notes and decipher into the 

appropriate disease category. 

National drug codes (NDC) have similar advantages in that they were designed for 

reimbursement and management (Simonaitis & McDonald, 2009).  This helps provide clinician’s 

with an accurate list of their patients’ medications (active or inactive prescriptions). 

Limitations also exist in prescription codes (i.e., medication exposure).  Some datasets 

examining prescription medication utilization are based on self-reports, rather than on actual 

pharmacy claims data (Iezzoni, 1997).  This could potentially lead to an underestimation of 

medication expenditures and/or utilization.   
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2.7 The Health and Retirement Study 

 The Health and Retirement Study (HRS) was designed for the purpose of helping 

researchers learn and examine the growing elderly population regarding their physical and 

mental health, insurance coverage, financial situations, family support systems, work status, and 

retirement planning (University of Michigan Survey Research Center, 2012).  The inspiration of 

the HRS began in the mid-1980s, when scientists at the National Institute of Aging (NIA) and 

other organizations recognized the need for a new national survey of American’s expanding 

aging population.   

 During each 2-year cycle of interviews, the HRS team surveys more than 20,000 people 

who represent the country’s diversity of economic conditions, racial and ethnic backgrounds, 

health, marital histories and family compositions, occupations and employment histories, living 

arrangements, and other aspects of life (University of Michigan Survey Research Center, 2012).  

Since its launch, more than 27,000 people have given over 200,000 hours of interviews.   

 The HRS began in 1992 as a longitudinal study of a pre-retirement cohort of individuals 

born from 1931-1941, and their spouses (University of Michigan Survey Research Center, 2012).  

This birth cohort is referred to as the original HRS cohort.  It was joined in 1993 by a companion 

study, the Study of Asset and Health Dynamics of the Oldest Old (AHEAD), comprised of a 

cohort of persons born before 1924 and their spouses.  Beginning in 1998, the study design was 

modified to convert the HRS sample from a set of specific cohorts into a steady state sample that 

represents the community-dwelling U.S. population over age 50.  This was achieved by adding 

new cohorts in 1998 to fill in the age range over 50 (the Children of the Depression Age [CODA] 

cohort consisting of persons born between 1925-1930 and the War Baby cohort born between 

1942-1947) and by adding a new six-year cohort of persons entering their 50s every six years 
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thereafter.  The Early Baby Boom cohort (born 1948-1953) was added in 2004 and the Mid Baby 

Boom cohort (born 1954-1959) was added in 2010. 

 The HRS sample is based on a multi-stage, area-clustered, stratified sample design 

(Heeringa & Connor, 1995).  Two household screenings were conducted in 1992 and 2004 and 

served as the sources for most of the HRS sample.  The 1992 screening was used to identify the 

original HRS cohort, most of the AHEAD cohort, and the War Baby cohort.  The 2004 screening 

was used to identify the Early Baby Boom cohort and part of the Mid Baby Boom cohort.  The 

CODA and the remainder of the AHEAD cohorts were drawn from a list of Medicare enrollees 

obtained from the Center for Medicare and Medicaid Studies (CMS).  A display of the sample 

design is shown in Figure 2. 

 

Figure 2. The HRS Longitudinal Sample Design 

 
Year 

 
For the HRS, AHEAD, Early Baby Boomers, and Mid Baby Boomer cohorts, Black and 

Hispanic respondents were oversampled at a rate of approximately 2 to 1 (Heeringa & Connor, 

1995).  In order to properly estimate these oversamples, geographic areas with higher than 

Age 
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average concentrations of minority populations (10+ percent Black, 10+ percent Hispanic, or 

10+ percent Black and 10+ percent Hispanic) were selected at higher sampling rates.  Within 

those geographic areas, all Black and Hispanic age-eligible sample members were selected in the 

sample, whereas non-minority sample members within that same area were subsampled at a 50 

percent rate.     

 The implication of the multi-stage, stratified design is that different sample units (both 

individuals and households) had differential probabilities of being selected in to the sample 

(Heeringa & Connor, 1995).  However, the sample weights account for these differential 

selection probabilities to reduce bias. 

 The HRS provides both household and respondent-level sample weights for each wave of 

the survey (Heeringa & Connor, 1995).  The sample weights are designed in a way to make the 

HRS weighted sample representative of all U.S. households containing at least one person age 50 

years or over (in the case of household weights) or of all non-institutionalized individuals in the 

U.S. population who are 50 years or over. 

 

2.7.1 Cancer Studies Using the Health and Retirement Study 

 While several studies have included cancer as a form of analysis, few have used cancer as 

a primary outcome using the Health and Retirement Study (HRS). 

 (M. Norredam, Meara, Landrum, Huskamp, & Keating, 2009a) investigated 

socioeconomic outcomes among older cancer survivors compared to non-cancer patients.  They 

found that among men, net worth was significantly lower for those with cancer, while among 

women, cancer survivors were significantly less confident that if they lost their job they would 

find an equally good job in the next few months. 



	   84	  

 (Tunceli, Short, Moran, & Tunceli, 2009) examined the effect of job-related health 

insurance on employment transitions (labor force exits, reductions in hours, and job changes) of 

older working cancer survivors comparing the HRS with the Penn State Cancer Survivor Study.  

Results showed that the interaction of cancer survivorship with health insurance at diagnosis was 

negative and significant in predicting increases in labor force exits, an increase job changes, and 

greater transitions to part-time employment for both genders. 

 (N. L. Keating, Norredam, Landrum, Huskamp, & Meara, 2005) assessed physical and 

mental health status of older long-term cancer survivors using the 2002 HRS.  Patients reported 

significantly higher rates of lung disease, heart conditions, arthritis, incontinence, frequent pain, 

and obesity than individuals without cancer, but lower rates of smoking.  Results from this study 

stress the importance of physical and mental health within a cancer patient population.  In breast 

cancer patients, net worth (greater than $100,000) and a good prognosis (less than 10% 

probability of dying in five years) were significantly associated with receiving a mammogram 

screening (Williams, Lindquist, Sudore, Covinsky, & Walter, 2008).  An investigation of 

differences between older married female cancer survivors and a matched comparison sample on 

physical and mental health yielded significant results for health on all indicators (e.g., number of 

comorbid conditions, poor self-rated health, pain, fatigue, and physical limitations), but not 

higher depressive symptomatology after health and demographics were controlled (Townsend, 

Ishler, Bowman, Rose, & Peak, 2009).   
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2.8 Survey Data use in Research 

 Survey data has become an essential component in research to measure labor force 

participation, earnings and expenditures, health care and health, and multiple other topics. (Cox, 

2007) states that there is a sequence of six steps that are fundamental to applied survey data 

analysis: 1) define the problem and state the objectives; 2) understand the sample design; 3) 

understand the design variables, underlying constructs and missing data; 4) analyze the data; 5) 

interpret and evaluate the results of the analysis; and 6) report estimates and inferences from the 

survey data.  In recent years, the objective of multiple sample survey data analyses has been to 

explore the understanding of multivariate relationships among covariates in the target population 

(Heeringa, West, & Berglund, 2010).      

 

2.8.1 Analytic Approaches Using Survey Data 

There are three main issues within population-based survey research (Heeringa et al., 

2010):  (1) through longitudinal observations on individuals in a panel survey; (2) by 

administrative record follow-up of survey respondents; and (3) from retrospective survey 

measurement of events and times that events occurred.  The Health and Retirement Study (HRS) 

and other longitudinal panel studies prospectively followed and re-interview sample members 

over time.  Administrative follow-up of survey participants using vital statistics, medical records, 

or other record-keeping systems also generates a prospective measurement of events of interest 

and the dates on which they occurred.  In this retrospective cohort design, dates of events such as 

retirement, institutionalization, morbidity, and mortality are captured in the longitudinal data 

record.   

In complex sample survey data, clustered sampling of elements is a common feature 
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(Heeringa et al., 2010).  By treating elements as single-unit clusters, the general formulas for 

estimating statistics and standard errors for clustered samples can be applied to correctly estimate 

standard errors for the simpler stratified element samples.  Other common practices in complex 

sample survey data are to oversample geographic domains or subpopulations to boost the sample 

size and precision for stand-alone or comparative analyses.   

The HRS uses geographic clustering of elements for household surveys in order to reduce 

interviewing costs by repaying travel and related expenditures over a group of observations 

(Heeringa & Connor, 1995).  In addition, the HRS oversamples African-Americans and 

Hispanics by nearly two-fold to improve precision of cross-sectional and longitudinal analyses of 

these two population subgroups.  For HRS sample respondents, the weighting factor, wsel, is 

computed as the product of the reciprocals of three probabilities: (1) wsel.hh, the reciprocal of the 

multistage probability of selecting the respondent’s housing unit from the area; (2) wsel.sub, the 

reciprocal of the probability of retaining the sample household unit under the design objective of 

a 2:1 oversampling of eligible African American and Hispanic adults; and (3) wsel.resp, the 

reciprocal of the conditional probability of selecting a respondent within the eligible household.  

Furthermore, a simple weighting class adjustment approach was developed for the nonresponse 

adjustment. 

Descriptive analyses, examining bivariate relationships, and simple linear regression of 

complex sample survey data are very similar with standard statistical methods; however, there 

are certain things to consider with survey data, particularly weighted estimation (Heeringa et al., 

2010).  Depending on the distribution of the weights and the correlations between the weights 

and the survey variables of interest, unweighted sample estimates may give a estimate picture of 

the true population distribution.  Diagnostic testing of weighting estimations can provide 



	   87	  

information regarding the variability of the weights, strong functional relationships between 

individual weights and survey observations (indicating that specific weights are highly predictive 

for the estimation of population parameters), and the potential for weighted outliers.   

Analyzing survey data with linear or logistic regression follows four stages for 

developing a proper model: 1) model specification; 2) estimation of model parameters and their 

standard errors; 3) model evaluation and diagnostics; and 4) interpretation of the results and 

inference based on the final model. (Hosmer & Lemeshow, 2000) identify the proper process for 

linear and/or logistic regression in survey data: 

• Perform initial bivariate analyses of the relationship of the dependent variable to 

individual predictor variables. 

• Select the predictors that have a bivariate association with the dependent variable 

(p < 0.25) for main effects in the multivariate linear/logistic regression model. 

• Use a Wald test to evaluate the contribution of each predictor to the multivariate 

model. 

• Check the linearity assumption for continuous predictors. 

• Check for scientifically justified interactions among predictors. 

Regression models for dependent variables that are discrete counts of events or outcomes 

are also important in the analysis of survey data (Heeringa et al., 2010).  The preferred methods 

for analyzing count data are generalized linear models.  Four-related GLMs are encouraged for 

the use in survey data: the Poisson regression model; the negative binomial regression model; 

and the “zero-inflated” versions of both the Poisson and negative binomial models (Heeringa et 

al. 2010).  GLM is recommended for count responses due to two reasons: 1) the normality 

assumption for the residuals rarely holds for count or transformed rates; and 2) the variance is 
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heterogeneous (Brown H and Prescott R, 2006). 

Missing data are also a concern within population-based survey data.  For example, the 

HRS requests special consent of respondents to access U.S. Social Security earnings records and 

Medicare records (for panel members age 65+) (Heeringa & Connor, 1995).  At any given wave, 

approximately 20 percent of respondents do not provide consent for this special records linkage.  

Nonresponse to complete phases of a multiphase survey results in a monotonic pattern of item-

missing data (i.e., core data are present for interviewed cases, but data for subsequent phases 

may be missing).  The most common way to address this issue in survey data is to apply 

nonresponse weighting adjustments (Heeringa et al., 2010).  

When using advanced analytics for survey data, the generalized linear mixed model 

(GLMM) is a method commonly used in longitudinal survey analysis (including the HRS) over 

generalized estimating equations (GEE) modeling (Heeringa et al., 2010).  GLMM are 

specifically designed to address the dependency of observations.  The GLMM analysis is a 

subject-specific analysis, which controls for random effects, and produces estimates of the fixed 

effects associated with the covariates, in addition to estimates of the variances of the random 

subject effects.  The GEE approach is a population-averaged modeling technique and provides 

comparable estimates of robust standard errors for the logistic regression coefficients for the 

covariates, but does not separately estimate the variances of the random subject effects or their 

contributions to the total sampling variability.  The primary distinction between these approaches 

to analyzing longitudinal data is the following: GLMMs enable analysts to make inferences 

about between-subject (or between-cluster) variance, based on the variances of the subject-

specific (or cluster-specific) random effects explicitly included in the models, while GEE and 

design-based modeling approaches are concerned only with overall estimates of parameters and 
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their total sampling variance.  

 
2.8.2 Design Issues with Survey Data  

 Sampling provides a theoretical basis for unbiased estimation of population parameters 

and the associated sampling variance of the sample estimates.  A successful survey is dependent 

upon the control of these sampling variances and other sources of error.  The total survey error 

(TSE) is the collection of all sources of error that can influence the precision and accuracy of 

survey estimates of population parameters (Groves, 2004).  The TSE for a survey estimate is 

measured by the mean square error.  Sources of error that cause sample estimates to disperse 

randomly about the true and unknown population value are known as variable errors.  A list of 

potential survey errors and biases are displayed in Table 3. 

Table 3. Potential Survey and Bias Errors 
 

Variable Errors Biases 
Sampling variance Sample selection bias 
Interviewer variance Frame coverage bias 
Response (measurement) variance Measurement bias 
Coding variance Nonresponse bias 

 

Each of these sources of variance—sampling, interviewer, response, and coding 

contributes to the combined total variability in observed survey data (Heeringa et al., 2010).  

Sampling variances or standard errors occur due to the fact that only a subset of the full target 

population is observed in any given sample.  As sample sizes increase, the sampling variance 

decreases and disappears entirely if a complete census of the target population is conducted. 

Interviewer variance and response variance (Groves, 2004) can occur during the 

interview of the sampled individuals and may be attributed to random inaccuracies in the way 

that interviewers ask survey questions or record the survey answers, or the way that the 
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respondents report the responses.  Training interviewers and designing clearly worded questions 

and comprehensive, easy-to-interpret response categories minimize interviewer and response 

variance. 

Coding variance is a technical source of random error in the database (Heeringa et al., 

2010). Research staff responsible for coding the survey data and entering the answers in to a 

computer may make errors in a random manner. 

In population surveys, the greatest potential for sampling bias can be attributed to 

improper coverage of survey population elements (Heeringa et al., 2010).  Sample frame non-

coverage occurs when population elements are systematically excluded from the data set used to 

develop area probability frames, and therefore have zero probability of being included in the 

sample.  Sample non-coverage bias may also occur in the process of screening selected units 

(e.g., households in the HRS) to identify and select eligible survey respondents.  Survey 

producers minimize sampling bias through careful attention to detail in the sample selection 

process, field testing of screening and respondent selection procedures prior to the data collection 

period, and rigorous training and on-site supervision of the field staff for the actual survey data 

collection.  

Survey data are also susceptible to non-sampling bias from two main sources: (1) 

measurement bias, or systematic bias in the way respondents interpret and respond to questions; 

and (2) survey nonresponse (Heeringa et al., 2010).  Measurement bias may be deliberate on the 

part of the respondent, or it may be the unconscious result of poor questionnaire construction or 

interviewer training.  Survey questions that ask about participation in elections, educational 

activities, or religious observances may be subject to over-reporting of participation, which 

results in social desirability bias.  Poorly worded or “leading” questions or questionnaires that 
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place questions out of context may yield biased measures for the constructs in which the research 

investigator is truly interested.   

In addition, survey nonresponse is another potential source of bias in sample-based 

estimates of population surveys (Little & Rubin, 2002).  A missing response to one or more 

individual variable items in an otherwise complete interview questionnaire is termed item 

nonresponse.  Nonresponse bias in survey estimates, such as population means, is a function of 

the response rate and the difference in the values of the observations for responding and non-

responding members of the sample. 
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CHAPTER 3: METHODOLOGY 
 

This chapter presents a description of the research design in this study.  Outcomes of 

interest included net worth, retirement, and debt (Tables 4 and 5).  The primary outcome of 

interest was net worth.  A secondary outcome of interest was the association between a diagnosis 

of cancer and retirement and debt.  The Health and Retirement Study (HRS) data was used in the 

study and described in this section (Heeringa & Connor, 1995).  The cleaned version of the HRS 

data that was computed by the RAND Center for the Study of Aging was used.  Information was 

provided regarding the sample from the RAND HRS data.  Dependent and independent variables 

of interest are discussed in detail.  Statistical analyses for outcomes are also discussed.  The final 

section of this chapter presents limitations for this study.  

 

3.1 Study Design 

 This research was a secondary data analysis study design, which focused on the analysis 

of existing data rather than the primary collection of data.  Secondary analysis is the reanalysis of 

survey data that were originally collected by others.  Since data in the HRS are measured every 

other year at one point in time, they are considered panel data (i.e., longitudinal or cross-

sectional time series data).  Panel data are those in which the behaviors of entities are observed 

across time (Skrepnek, Olvey, & Sahai, 2012).  Some drawbacks to panel data are data collection 

issues (i.e., sampling design, coverage), and non-response in the case of micro panels (i.e., the 

individuals interviewed in the HRS). 

 The HRS is a national panel survey of individual’s aged 50 and older (University of 

Michigan Survey Research Center, 2012).  Survey research is best for topics that ask about 

reported facts or behavior such as the net worth, socio-demographic information, retirement 
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trends and debt that individuals have accumulated.  This study utilizes cross-sectional data, 

wherein data have been observed at one point in time, from groups 50 years of age and older.  A 

limitation of a cross-sectional design is that it cannot capture social processes or change over 

time.  However, because this study is utilizing a retrospective cohort study design using 

longitudinal data analysis this limitation is minimized. 

 

3.2 Data Source 

The HRS is conducted by the University of Michigan’s Survey Research Center (SRC), 

which is one of the largest research organizations in the world (University of Michigan Survey 

Research Center, 2012).  The HRS is currently funded under a cooperative agreement between 

the University of Michigan’s SRC and the National Institute on Aging (NIA).  This dataset is 

designed to study labor force, health and family transitions of the U.S. population aged 50 and 

older, and the impact of those transitions on economic resources, claims on programs such as 

Social Security, Medicare, and Medicaid. 

Research records of the HRS are kept confidential and are consistent with federal and 

state regulations (Heeringa & Connor, 1995).  Due to the ongoing, longitudinal nature of the 

HRS, personal, identifiable information will be kept indefinitely by the University of Michigan’s 

SRC.  However, identity and privacy are strictly confidential.  Information that might link back 

to a specific participant is removed from the public dataset.  The identity of participants is not 

released to anyone and information is protected by passwords and firewalls.  Information 

collected in the field is encrypted and sent to a central office, then deleted from the field 

representative’s machine.  All staff working for the HRS must sign and adhere to statements of 
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confidentiality.  In addition, a Department of Health and Human Services Certificate of 

Confidentiality covers this research in order to protect participants. 

The RAND versions of the HRS will be utilized for this study (St. Clair et al., 2011).  The 

RAND HRS data file is a cleaned and streamlined version of the HRS with derived variables and 

covers a broad range of measures.  The files include imputations for income, assets and medical 

expenditures developed at RAND.  The implication of the multi-stage in the HRS, stratified 

design is that different sample units (both individuals and households) had differential 

probabilities of being selected in to the sample.  However, the sample weights account for these 

differential selection probabilities to reduce bias. 

 

3.3 Time Period 

Overall, the time period of interest for this study was from January 1, 1998 to December 

31, 2010 (i.e., Wave 4 through Wave 10).   

 

3.4 Study Sample 

 This study used data gathered from the 1998-2010 (i.e., Waves 4 through 10) of the HRS.  

This longitudinal sample included individuals originally selected for the 1992 HRS, the War 

Babies, the Early Boomers and Mid Boomers (Figure 2) (Heeringa & Connor, 1995).  The 

interview was conducted via telephone by trained interviewers using a computer-generated 

questionnaire.  Approximately 5,000 new individuals in their early 50’s were recruited for the 

new cohort of patients every other year the survey is conducted.  Due to the sample of the 

database, age was limited to individuals 50 years of age or older.      
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3.4.1 Inclusion Criteria 

 To be eligible for this study, persons had to have a diagnosis of any cancer.  In the HRS 

the question asked for primary diagnosis was the following: “Since the previous wave 

(interview), has a doctor ever told you that you have cancer or a malignant tumor, excluding 

minor skin cancers?”  A second question asked in the HRS was the following: “In what year was 

your (most recent) cancer diagnosed?”  The index date was the corresponding HRS wave of the 

year of the first diagnosis of cancer (e.g., if the year of diagnosis = 2001, then the index date was 

the 2002 HRS study wave).  The proposed index data was patients who answered “yes” to this 

question in addition to answering what year they were diagnosed in order to assess longitudinal 

outcomes.  The pre-index date was 2 years prior to diagnosis.  Since type of cancer could not be 

determined, in order to assess both rapidly advancing cancers and slower advancing cancers, a 

post-index at 2-years and 4-years was observed.  

Figure 3. Proposed Time Frame and Inclusion Criteria 
 

 
 

 

3.4.2 Exclusion Criteria 

 Persons who did not have a diagnosis of cancer throughout this time period were 

excluded.   
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3.5 Propensity Score Matching 

 A primary issue that occurs in observational studies is the lack of randomization in 

assigning individuals to either treatment or control groups.  Propensity score matching (PSM) 

techniques have been devised for this purpose (Rosenbaum, P and Rubin, D, 1983).  Propensity 

score for a patient is the probability of being treated conditional on the patients’ covariates 

values such as demographic and clinical factors (D'Agostino Jr, 1998).  If there are two patients, 

one in the treatment (or exposure) and one in the control group, with the same or a similar 

propensity score, then these subjects can be considered randomly assigned to each group and 

thus as equivalently treated (exposed) or not treated (not exposed)(Baser O, 2006).  Matching is 

a frequently employed method to remove overt bias and estimate the treatment (exposure) effect 

using observational data.   

 PSM uses a predicted probability of group membership (e.g., exposure versus non-

exposure group) based on observed predictors such as pretreatment demographic, socio-

demographic, and clinical characteristics usually obtained from logistic regression to create a 

counterfactual group.  While logistic regression is the most commonly used technique, probit, 

semi-parametric, or non-parametric regressions to estimate the probability of group membership 

can be utilized (Smith, 1997).  According to this technique, the only information required is the 

consistent probability estimate, which is between zero and one for all covariate outcomes 

(Heckman, Lalonde, & Smith, 1999).  Therefore, linear probability modeling is not a strong 

choice due to the possibility of out-of-range predicted values for these models.       

 PSM techniques were applied to the HRS population to identify those with cancer and 

matched controls that did not have cancer as an additional analysis.  All independent covariates 

(Table 5) except for the cancer-related variables, including the diagnosis dummy variables, were 
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used in order to match the exposed and control populations.  These analyses will be compared to 

those of the proposed inclusion/exclusion criteria to observe how results differ when 

implementing PSM. 

 

3.6 Variables 

 The primary aim of this study was to determine the association of a diagnosis of cancer 

on net worth.  A secondary aim of this study was to determine if changes in retirement trends 

after a diagnosis of cancer.  A tertiary aim of this study was to understand the levels of consumer 

debt, mortgage debt, home equity, and negative net worth in patients with cancer and to examine 

the relationship of debts and negative net worth within this patient population.  An overview of 

the dependent and independent variables are described below.    

 

3.6.1 Dependent Variables 

 There were a total of seven dependent variables: 1) Zero and/or negative net worth; 2) 

Net worth; 3) Retirement; 4) Consumer debt; 5) Mortgage debt; and 6) Home equity.  An 

overview of these variables is presented in Table 4.  Inflation for these values was accounted for 

in the longitudinal analyses using the Consumer Price Index (CPI) inflation rate.  In order to 

analyze the association the Great Recession, a sensitivity analysis of all outcomes was conducted 

for the 2008-2010 HRS. 

Table 4. The Characteristics of Outcome Variables 
 
Primary Outcomes  
Variable Description Measurement Scale 
NW Change in net worth Continuous 
NNW The value of net worth: 1 = zero and/or 

negative net worth; 0 = Net worth greater 
than 0 

Dichotomous 
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Secondary Outcomes  
RETIRE Retirement status of the subject: 1 = retired; 

0 = otherwise 
Dichotomous 

CD Change in consumer debt Continuous 
MD Change in mortgage debt Continuous 
HE Change in home equity Continuous 
 
  

Wealth measures were reported in nominal dollars.  When an HRS wealth component is 

missing, it is imputed using the methods described in the RAND HRS Data Documentation, 

Version J (RAND Codebook) section titled “Wealth and Income Imputations,” (St. Clair et al. 

2010).  If respondents did not give a specific amount, they were asked to provide an estimated 

range to probe for further income information. 

 Net worth was derived from the net value of total wealth including secondary residence 

(i.e., assets) minus all debt (i.e., liabilities).  Retirement was measured as a dichotomous 

outcome: retired or not retired.  Retirement status at baseline was the measurement outcome of 

interest.  These outcomes were assessed based on the questions from the HRS that can be viewed 

in Appendix B.   

Consumer debt (CD) was the value of all other debt and is derived from questions in the 

HRS that can be viewed in Appendix A.  Mortgage debt (MD) was the total value of all 

mortgages on the primary residence and home equity (HE) debt was the value of other loans on 

the primary residence.  Distributions for debt were examined to assess breakpoints for those who 

had a low amount of debt, a medium amount of debt, and a high amount of debt relative to other 

members of the sample for descriptive statistics.  Therefore, types of debt were divided into the 

respective categories based on the provided monetary break points. 
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3.6.2 Independent Variables 

 The independent variables included in the following models included human capital 

factors, economic factors, and socio-demographic factors.  The independent variables presented 

vary based upon the different dependent outcomes and were described based upon their different 

outcomes.  Questions derived from the HRS for these variables can be found in Appendix B. 

 
Table 5. Independent Variables of Interest 

 
Variable  Description Measurement 

Scale 
Human Capital Variables  
Education Years 1-17 Continuous 
Self-reported health (SRH) Health: 0 = poor; 1 = fair; 2 = good; 3 = very good; 4 = 

excellent 
Categorical 

Health Problems   
     Blood pressure BP: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
     Diabetes DB: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
     Lung disease LD: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
     Heart disease HD: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
     Stroke ST: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
     Arthritis AR: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
     Psychiatric problems PSY: 1 = yes for diagnosis; 0 = otherwise Dichotomous 
Depression Symptoms (DS) Scored: 1-8 derived depression symptoms index using 

a score on the Center for Epidemiologic Studies 
Depression (CESD) scale 

Continuous 

Activities of Daily Living ADL: Scored 1-13 Continuous 
Instrumental Activities of 
Daily Living 
 

IADL: Scored 1-7 Continuous 

Cancer-Related Variables  
Cancer_TX Scored: 1 = yes; 0 = otherwise Dichotomous 
New Cancer Scored: 1 = yes; 0 = otherwise Dichotomous 
Cancer Status Scored: 1 = worse; 0 = better/same Dichotomous 
   
Economic Variables  
Income Total household income Continuous 
Household size (HS) Number of members in household Continuous 
Retired Scored: 1 = retired; 0 = otherwise Dichotomous 
Region Scored: 1 = New England (ME, NH, VT, MA, RI, CT); 

2 = Middle Atlantic (NY, NJ, PA); 
3 = East North Central (OH, IN, IL, MI, WI); 
4 = West North Central (MN, IA, MO, ND, SD, NE, 
KS); 
5 = South Atlantic (DE, MD, DC, VA, West VA, NC, 
SC, GA, FL); 

Categorical 
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6 = East South Central (KY, TN, AL, MS); 
7 = West South Central (AR, LA, OK, TX); 
8 = Mountain (MT, ID, WY, CO, NM, AZ, UT, NV); 
9 = Pacific (WA, OR, CA, AK, HI) 

Insurance: Medicare Scored: 1 = yes; 0 = otherwise Dichotomous 
Insurance: Medicaid Scored: 1 = yes; 0 = otherwise Dichotomous 
Insurance: Private Plan Scored: 1 = yes; 0 = otherwise Dichotomous 

 
Socio-Demographic 
Variables 

 

Gender The sex of the subject: 0=male, 1=female Dichotomous 
Age The age of the subject on January 1, 2000 Continuous 
Race Race of the subject: 0 = White, 1 = Black, 2 = Other Categorical 
Ethnicity Ethnicity of the subject: 0=Non-Hispanic White, 1= 

Hispanic 
Categorical 

Marital status (MS) Subject is: 0 = never married; 1 = married; 2 = 
divorced/widowed 

Categorical 

Smoking Status (SS) Subject: 1 = currently smokes; 0 = otherwise Dichotomous 

Alcohol Consumption (AC) Subject: 1 = currently consumes alcohol; 0 = otherwise Dichotomous 
 

Other Variables  
2000 Diagnosed with cancer in 2000: 1 = yes; 0 = otherwise Dichotomous 
2002 Diagnosed with cancer in 2002: 1 = yes; 0 = otherwise Dichotomous 
2004 Diagnosed with cancer in 2004: 1 = yes; 0 = otherwise Dichotomous 
2006 Diagnosed with cancer in 2006: 1 = yes; 0 = otherwise Dichotomous 
2008 Diagnosed with cancer in 2008: 1 = yes; 0 = otherwise Dichotomous 
Died Subject: 1 = died during index time-period; 0 = 

otherwise 
Dichotomous 

 
 

3.7 Statistical Analysis 

 All statistical analyses were conducted in SAS version 9.3 for Windows 7 (Cary, NC) and 

Special Edition (SE) STATA version 12.0 for Windows 7 (College Station, TX).  SAS version 

9.3 was used for database cleaning.  The process of cleaning the database included generation of 

all dependent and independent variables.  An alpha (α) level of 0.05 was assumed throughout all 

analyses.  All statistics were conducted in STATA SE version 12.0.  SAS version 9.3 datasets 

were converted into STATA SE version 12.0 data files for all analyses.  
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3.7.1 Descriptive Statistics  

 Preliminary analysis included descriptive statistics of frequencies, percentages, means, 

and medians for all variables.  One-way analysis of variance (ANOVA) was calculated for the 

continuous variables and chi-square tests were used for categorical and dichotomous variables.  

One-way ANOVA was used to assess the differences in the mean levels of the continuous 

independent variables and the outcomes for debt.  Chi-square analysis was used to assess the 

differences in the frequency counts for the categorical and dichotomous independent variables 

and the outcome for retirement and negative/zero net worth. 

 

3.7.2 Exploratory Data Analysis 

 Exploratory data analysis (EDA) was conducted through univariate analyses for each 

wave of the dataset.  This included scatter plots, locally weighted scatterplot smoothing  

(LOESS) plots, and leverage analyses.  This process helped identify potential outliers in the data 

and identify analytic issues to be addressed.  EDA was also conducted to identify respondent 

patterns.  Participation patterns could include the following: 1) individuals who complete all 

waves; 2) those who participate for a number of waves and then drop out; 3) those that skip 

waves but return; and 4) those who skip waves and then drop out later.  Data were examined for 

patterns of missingness following a method developed by (Park & Lee, 1997).  This approach 

involves defining an indicator variable for the two missing patterns (skipping waves and 

dropping from study) with those who complete all waves as the reference category.  In 

longitudinal analyses, data must be missing at random to be used (Rabe-Hesketh S and Skrondal 

A, 2005).  Examinations for possible multicollinearity were conducted on each of the predictor 

variables, using the variance inflation factor (VIF) with a level of ten as indicative of high 
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multicollinearity.  Correlation matrices were estimated to test for levels of correlation between 

independent and dependent variables; any independent predictors with correlations ≥ 0.7 to the 

outcome were considered highly correlated and may be considered to be omitted from the model. 	       

 

3.7.3 Multivariate Statistics 

 Multivariate analyses were conducted to determine the association of cancer on net 

worth, debt, and retirement when controlling for human capital, economic, and socio-

demographic predictors.  Hypotheses 1 through 25 for net worth were tested using multiple 

logistic regression and generalized linear models (GLM).  

 

3.7.3.1 Multiple Logistic Regression 

When the dependent variable has a dichotomous outcome and there are greater than or 

equal to two explanatory independent variables, multiple logistic regression is the most 

appropriate analytical method (Pagano M and Gauvreau K, 2000).  The general assumption of 

logistic regression is that the relationship between ln[p/(1-p)] and x is linear, as opposed to linear 

regression where p and x are linear.  If x is nonlinear, this may suggest that the link function has 

been misclassified (i.e., that the left-hand side of the equation should not involve a logit 

transformation, but some other function such as log, probit, or complementary log-log).  If the 

relationship appears to be nonlinear, one of these alternative functions will be used to correct the 

model.  A multiple logistic regression is normally written as follows: 

 
Equation 1: 
 
Ln[p/(1-p)] = α + β1x1 + β2x2 + …. + βkxk + ε                                                        
 

where x1, x2, …., xk designate the first, second, through the kth independent variables; 
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α = the intercept; 

p = probability of outcome; 

β1 = the slope or coefficient for the first variable; 

β2 = the slope or coefficient for the second variable; 

βk = the slope or coefficient for the kth variable; and 

ε = the error term 

 
The model for determining the association between predictor variables on change in 

retirement is shown in Equation 2.  This model assesses retirement status post-diagnosis.  The 

characteristics and descriptions of the variables are summarized in Table 5 and Appendix A.  

This model tested what demographic characteristics, diagnosis, and financial characteristics 

affected whether or not a person retired. 

 
Equation 2: 
 
Δ RETIREMENT = α + β1(gender) + β2(age) + β3(ethnicity) + β4(MS) + β5(SS) + β6(AC) + 

β7(died) + β8(education) + β9(SRH) + β10-16(Health_Problems) + β17(DS) + β18(ADL) + 

β19(IADL) + β20-25(Cancer_TX) + β26(Income) + β27(HS) + β28(Region) + β29(Insurance) + 

β30(Tax_Burden) + β31(Net_Worth) + β32(2000) + β33(2002) + β34(2004) + β35(2006) + 

β36(2008) + ε                                                                                               

 
where: 

α = the intercept; 

βI = the slopes corresponding to the independent variables (I = 1, 2, …., 36);and 

ε = the error term 
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The model for determining the association predictor variables on change in negative/zero 

net worth is shown in Equation 3.  This value of zero/negative net worth is after the diagnosis 

index date.  The characteristics and descriptions of the variables are summarized in Table 5 and 

Appendix A.  This model tested what demographic characteristics, human capital, and financial 

characteristics affected whether or not a person has zero/negative net worth. 

 
Equation 3: 
 
Δ ZERO/NEGATIVE NET WORTH = α + β1(gender) + β2(age) + β3(ethnicity) + β4(MS) + 

β5(SS) + β6(AC) + β7(died) + β8(education) + β9(SRH) + β10-16(Health_Problems) + β17(DS) + 

β18(ADL) + β19(IADL) + β20-25(Cancer_TX) + β26(Income) + β27(HS) + β28(Region) + 

β29(Insurance) + β30(Tax_Burden) + β31(Retired) + β32(2000) + β33(2002) + β34(2004) + 

β35(2006) + β36(2008) + ε                                                                                               

 
where: 

α = the intercept; 

βI = the slopes corresponding to the independent variables (I = 1, 2, …., 36); and 

ε = the error term 

 
The Hosmer-Lemeshow test can estimate goodness-of-fit in logistic regressions.  It 

divides subjects into deciles based on predicted probabilities, and then computes a chi-square 

from observed and expected frequencies (Hosmer & Lemeshow, 2000).  If the Hosmer-

Lemeshow goodness-of-fit statistic results in statistical significance (p < 0.05), the null 

hypothesis would be rejected and it would be concluded that there is a difference between the 

observed and predicted values of the dependent variable, which implies that the model does not 

fit the data well.  The desired value is p > 0.05 where the null hypothesis that there is no 

difference, implying that the model’s estimates fit the data well. 
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3.7.3.2 Generalized Linear Models  

Generalized linear models (GLM) was the preferred method to model the total cost of 

care, as opposed to using log transformations in an ordinary least squares (OLS) regression 

model (Skrepnek et al., 2012).  Using a multiple linear regression model would have violated 

several OLS assumptions including:  1) residuals and dependent variables are normally 

distributed, and 2) constant variance of the dependent variable.   

GLM consists of three main components: 1) the family distribution; 2) the link function; 

and 3) and the linear predictor (Skrepnek et al., 2012).  It estimates the condition mean function 

for the model and allows the magnitude of the variance of each measurement to be a function of 

its predicted value (Brown H and Prescott R, 2006). The linear predictor incorporates the 

information about the independent variables into the model.  The family distribution has to be 

defined, because it reflects the mean-variance relationship in the model.  The link function 

provides the association between the linear predictor and the mean of the family distribution.  A 

GLM is normally written as follows (Equation 4):  

Equation 4: 

Y = β0 + β1X1 + β2X2 + …+ βkXk + ε                                                                               

where: 

Y = the outcome 

X1, …, Xk = the x-axis covariates 

β0 = the intercept (value of Y when X = 0) 

β1 is the slope or coefficient for the first variable; 

β2 is the slope or coefficient for the second variable; 

βk is the slope or coefficient for the kth variable; and 
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ε is the error term 

 

A distribution was selected based upon discriminatory and residual data analyses (Brown 

H and Prescott R, 2006).  However, due to potential negative and zero costs, a Gaussian 

distribution may potentially be the most appropriate.  Afterward, a link function was selected, 

which combines the mean of the expected dependent variable to the linear predictor.  An inverse 

link function was selected because it is used to determine the value of the linear predictor for the 

observation to the conditional mean for the observation.  

The Akaike information criterion (AIC) was used to assess appropriate model selection 

(Brown H and Prescott R, 2006).  The model with the minimum AIC value was the model 

selected for analysis.  In addition, the Anscombe and Pearson residuals were used to observe 

goodness-of-fit.  For non-normal response distributions in generalized linear models, the 

distribution is often skewed.  The Anscombe residual assists in controlling for the skewness of 

the distribution.  A low variance indicates a strong goodness-of-fit.  

The model for determining the association predictor variables on change in net worth 

(NW) is shown in Equation 5.  The characteristics and descriptions of the variables are 

summarized in Table 5 and Appendix A.  This model tested what demographic characteristics, 

diagnosis, and financial characteristics affected net worth. 

 
Equation 5: 
 
Δ NW = β0 + β1(gender) + β2(age) + β3(ethnicity) + β4(MS) + β5(SS) + β6(AC) + β7(education) 

+ β8(SRH) + β9-15(Health_Problems) + β16(DS) + β17(ADL) + β18(IADL) + β19(Cancer_Total) + 

β20-25(Cancer_TX) + β26(Income) + β27(HS) + β28(Region) + β29(Insurance) + β30(Tax_Burden) 

+ β31(Retired) + β32(died) + β33(2000) + β34(2002) + β35(2004) + β36(2006) + β37(2008) + ε    
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where: 

β0 = the intercept; 

β1x1-β37x37 = the slopes corresponding to the independent variables (I = 1, 2, …, 37); and 

ε = the error term 

                                                                                            
 

The model for determining the association predictor variables on change in consumer 

debt (CD) is shown in Equation 6.  The characteristics and descriptions of the variables are 

summarized in Table 5 and Appendix A.  This model tested what demographic characteristics, 

diagnosis, and financial characteristics affected the total amount of consumer debt. 

 
Equation 6: 
 
Δ CD  = β0 + β1(gender) + β2(age) + β3(ethnicity) + β4(MS) + β5(SS) + β6(AC) + β7(education) 

+ β8(SRH) + β9-15(Health_Problems) + β16(DS) + β17(ADL) + β18(IADL) + β19-24(Cancer_TX) + 

β25(Income) + β26(HS) + β27(Region) + β28(Insurance) + β29(Tax_Burden) + β30(Retired) + 

β31(died) + β32(2000) + β33(2002) + β34(2004) + β35(2006) + β36(2008) + ε                                                                                               

 
where: 

β0 = the intercept; 

β1x1-β37x37 = the slopes corresponding to the independent variables (I = 1, 2, …, 36); and 

ε = the error term 

 
The model for determining the association predictor variables on change in mortgage 

debt (MD) is shown in Equation 7.  The characteristics and descriptions of the variables are 

summarized in Table 5 and Appendix A.  This model tested what demographic characteristics, 
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diagnosis, and financial characteristics affected whether or not a person had a higher amount of 

mortgage debt. 

 
Equation 7: 
 
Δ MD  = β0 + β1(gender) + β2(age) + β3(ethnicity) + β4(MS) + β5(SS) + β6(AC) + β7(education) 

+ β8(SRH) + β9-15(Health_Problems) + β16(DS) + β17(ADL) + β18(IADL) + β19-24(Cancer_TX) + 

β25(Income) + β26(HS) + β27(Region) + β28(Insurance) + β29(Tax_Burden) + β30(Retired) + 

β31(died) + β32(2000) + β33(2002) + β34(2004) + β35(2006) + β36(2008) + ε                                                                                               

 
where: 

β0 = the intercept; 

β1x1-β37x37 = the slopes corresponding to the independent variables (I = 1, 2, …, 36); and 

ε = the error term 

 
The model for determining the association predictor variables on change in home equity 

(HE) is shown in Equation 8.  The characteristics and descriptions of the variables are 

summarized in Table 5 and Appendix A.  This model tested what demographic characteristics, 

diagnosis, and financial characteristics affected home equity. 

 
Equation 8: 
 
Δ HE  = β0 + β1(gender) + β2(age) + β3(ethnicity) + β4(MS) + β5(SS) + β6(AC) + β7(education) + 

β8(SRH) + β9-15(Health_Problems) + β16(DS) + β17(ADL) + β18(IADL) + β19-24(Cancer_TX) + 

β25(Income) + β26(HS) + β27(Region) + β28(Insurance) + β29(Tax_Burden) + β30(Retired) + 

β31(died) + β32(2000) + β33(2002) + β34(2004) + β35(2006) + β36(2008) + ε                                                                                               

 
where: 

β0 = the intercept; 
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β1x1-β37x37 = the slopes corresponding to the independent variables (I = 1, 2, …, 36); and 

ε = the error term 

 

 

 

3.8 Weights, Stratums, and Sampling Error Estimation of the HRS 

3.8.1 HRS Weights 

 Person-level analysis weights from the HRS were used in this study (St. Clair et al., 

2011).  The person-level weights apply to those residents in the community (i.e., non-

institutionalized); therefore, a weight of zero is assigned for those living in a nursing home.  The 

standard HRS weights are structured to match the Current Population Survey (CPS) from the 

U.S. Census Bureau, which includes living, non-institutionalized respondents.  In addition, 

higher weights are assigned to individuals who are African-American or Hispanic.  HRS sets 

person-level weights to zero for those not age-eligible, living outside the U.S., or living in a 

nursing home.  The person-level weights on the Tracker file are based on annual weights and are 

different depending on year of birth of the respondent (i.e., different cohorts within the HRS are 

assigned different weights).  The weights derived from 1998 forward used respondents from all 

cohorts (age-eligible for the entry cohort or not) to match the CPS-reported population sums.  

This means that some of the weight for the HRS birth year entry cohort is assigned to 

respondents in other cohorts who happen to have been born 1931-1941, and some of weight 

assigned to HRS birth year entry cohort respondents outside the 1931-1941 range accounts for 

some of the weight for other birth year entry cohorts.  Weights from Waves 4-10 are displayed in 

Table 6. 
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Table 6. Descriptive Statistics of HRS Weights for Waves 4-10 (1998-2010) 
 

Variable N Mean SD Minimum Maximum 
Wave4_Respondent 21,384 3189.06 1972.98 0.00 16153.00 
Wave5_Respondent 19,579 3288.55 2149.96 0.00 27408.00 
Wave6_Respondent 18,165 3415.77 2241.68 0.00 19101.00 
Wave7_Respondent 20,129 4058.41 2886.30 0.00 17234.00 
Wave8_Respondent 18,469 4138.25 3116.54 0.00 18523.00 
Wave9_Respondent 17,217 4283.81 3355.87 0.00 18071.43 
Wave10_Respondent 15,372 4518.67 3608.72 0.00 22354.00 

Experts at the HRS recommend using the weights that correspond with the base year of 

the analysis.  Therefore, the weights were derived from the 2-year pre-index date for individuals 

qualifying for this study. 

   

3.8.2 HRS Strata 

 The HRS core sample and special supplements comprise an integrated sample of the U.S. 

household population (St. Clair et al., 2011).  Each multi-stage component of the HRS area 

probability sample is consistent with the general sample design framework and sampling 

procedures of the Survey Research Center (SRC) National Sample (Heeringa, Connor, and 

Darrah 1984).   

The HRS sample includes four distinct selection stages (St. Clair et al., 2011).  The 

primary sample involves probability proportionate to size (PPS) selection of the U.S. 

Metropolitan Statistical Areas (MSAs) and non-MSA counties.  The second stage consists of a 

sampling of area segments (SSUs) within sampled primary stage units (PSUs).  The third stage 

of sample selection is preceded by a complete listing (enumeration) of all housing units that are 

physically located within the bounds of the selected SSU.  The third sampling stage is a 

systematic selection of housing units from the household unit listing for the sample SSUs.  The 

final stage in the multi-stage design is the selection of the household financial unit within a 
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sample household unit.  Applying these criteria, National Sample PSUs were assigned to 84 

explicit strata based on MSA/non-MSA status, PSU size and geographic location.  To increase 

the precision for estimates based on African-American respondent data, the primary stage of 

HRS national sample design included all Census South Region MSA and non-MSA PSUs.  The 

Census South Region includes about 34 percent of the total U.S. population but almost 53 

percent of the African-American population.  Similar considerations and stratum have been 

conducted for Hispanic and rural populations. 

 

3.8.3 HRS Sampling Error Estimation 

 There have been several advances made in survey sampling theory to guide the 

development of a number of methods for correctly estimating variances from complex sample 

datasets (Heeringa et al., 2010).  A number of sampling error corrections, which implement these 

complex sample variance estimation methods, are available to investigators.  The two most 

common approaches to the estimation of sampling error for complex sample data are through the 

use of a Taylor Series Linearization of the estimator (and corresponding approximation of its 

variance) or through the use of resampling variance estimation procedures such as Balanced 

Repeated Replication (BRR) or Jacknife Repeated Replication (JRR).  New Bootstrap methods 

for variance estimation can also be included among the resampling approaches.  The HRS 

contains sampling weights, standard error stratum, and stratum half-sample code built in for 

calculation of sampling errors. 
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3.9 Determination of Sample Size 

 Sample size was determined by the α level, power, and estimated prevalence (e.g., in this 

case, those with a diagnosis of cancer) in this population (Pagano M and Gauvreau K, 2000).  A 

F-test statistic was used to determine appropriate sample size required for all analyses.  The 

statistical test conducted was a linear multiple regression: fixed model, R2 deviation from zero.  

A conservative effect size range of 0.02-0.15 was selected to provide appropriate sample size 

range.  Using the F-test statistic with a two-tailed α of 0.05, a power of 0.80, with approximately 

37 predictors yields a value of 1,362 patients (for an effect size of 0.02) to 206 patients (for an 

effect size of 0.15) that are necessary for this study.  

  

3.10 Review by the Institutional Review Board (IRB) 

 This study was established as exempt from the University of Arizona IRB board. 

 

3.11 Limitations 

 Certain limitations should be considered with this study.  The HRS captures some 

information concerning risk factors for cancer, but it does not measure family medical history.  

In addition, potential bias may exist within the PSM and accompanying results, because 

individuals diagnosed with cancer might inherently seek treatment with more intensity compared 

to other chronic conditions.   

Another limitation is the lack of being able to stratify by cancer type; therefore, 

sensitivity subgroup analyses of prevalent types of cancer among men and women cannot be 

conducted.  While the number of cancers can be determined within the HRS, determining 

metastatic versus non-metastatic cancer is also unable to be assessed.  Furthermore, due to a 
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limited amount of specific chronic conditions reported in the HRS, a co-morbidity index such as 

the Charlson or Elixhauser is unable to be utilized. 

Furthermore, if sample size is limited based upon the proposed analyses, two different 

approaches can be conducted to increase sample size: 1) bootstrapping the model, which 

bootstraps initial data points using a pseudorandom number generator to schedule an initial set of 

pending events, which schedule additional events, and with time, the distribution of event times 

approaches a normal distribution or; 2) incorporate a variable for length of time with diagnosis 

(i.e., regardless of whether or not a patient was diagnosed within the designated index time-

period).   

Finally, certain limitations exist when using survey data.  Missing data is a concern 

within population-based survey data.  Sampling provides a theoretical basis for unbiased 

estimation of population parameters and the associated sampling variance of the sample 

estimates.  A successful survey is dependent upon the control of these sampling variances and 

other sources of error.  Survey data is susceptible to bias and variable errors.  
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CHAPTER 4: RESULTS 

  

The first section of this chapter discusses the characteristics of the population sample 

(i.e., determination of the final sample size using the inclusion and exclusion criteria defined in 

the previous chapter).  Section Two provides information on demographics for the study 

population.  Section Three provides a brief overview of basic descriptive statistics.  This section 

is followed by results from the multivariate logistic regression models for negative net worth and 

generalized linear models for net worth 2-years and 4-years after a diagnosis of cancer.  Finally, 

results are presented for consumer debt, mortgage debt, home equity and retirement 2-years and 

4-years after a diagnosis of cancer.  Diagnostics and residuals for these models can be found in 

Appendix B. 

Due to the substantial amount of missing data for ADL (over 40% missing data) and 

IADL (over 50% missing data), these results have not been reported as main findings.  These 

results can be located in Appendix C.  Diagnostics and residuals for these models can be found in 

Appendix D.  

 

4.1 Study Population 

 A total of 6,055,110 individuals (weighted) qualified for this study (Figure 4).  Noting 

that cancer type could not be assessed in the HRS, a post-index at 2-years and 4-years was 

observed.  Seven data sets for the years 1998, 2000, 2002, 2004, 2006, 2008, and 2010 were used 

to identify individuals.  Patients had to have an index date between 2000-2008 of cancer in order 

to incorporate the 2-year pre-diagnosis index date (i.e., 1998-2006), the 2-year post-diagnosis 

index date (i.e., 2002-2010), and 4-year post-diagnosis index date (i.e., 2004-2010).  Due to 
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missing data for some patients (i.e., no HRS survey obtained for 2012), a total of 4,872,430 

individuals qualified for the 4-year post-index analysis.   

 

 
Figure 4.  Study Population Flow Chart 
 

 
 
 

4.2 Descriptives 

 Table 7 provides information regarding the characteristics of the study sample.  The 

majority of patients in this sample were male (53.8%), non-Hispanic (95.5%), and white 

(90.3%).  Most individuals were married (60.9%), and most either had Medicare coverage 

(63.6%) or a private plans (59.0%).  Almost 32% self-reported good health status, with arthritis 
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and hypertension being the most frequent physical health problems (58.6% and 53.1%, 

respectively).  The South Atlantic region was where most individuals resided (26.7%), and the 

majority of people in this study were fully retired (54.8%).     

Table 7. Baseline Characteristics of Total Sample (n = 6,055,110) 

 Frequency Percentage 

Gender   

   Female 2,797,461 46.2% 

   Male 3,257,649 53.8% 

Race   

   White 5,467,764 90.3% 

   Black 502,574 8.3% 

   Other 84,772 1.4% 

Ethnicity   

   Non-Hispanic 5,782,630 95.5% 

   Hispanic 272,480 4.5% 

Marital status   

   Married 3,687,562 60.9% 

   Never married 950,652 15.7% 

   Divorced/widowed 1,416,896 23.4% 

Insurance   

   Medicare 3,851,050 63.6% 

   Medicaid 405,692 6.7% 

   Private plan 3,572,515 59.0% 

Self-reported health   

   Poor 684,227 11.3% 

   Fair 1,816,533 30.0% 

   Good 1,913,415 31.6% 

   Very Good 1,162,581 19.2% 

   Excellent 478,354 7.9% 

Health Problems (% yes)   
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   Blood pressure 3,215,263 53.1% 

   Diabetes 1,035,424 17.1% 

   Lung disease 829,550 13.7% 

   Heart disease 1,544,053 25.5% 

   Stroke 326,976 5.4% 

   Arthritis 3,548,294 58.6% 

   Psychiatric 853,771 14.1% 

Retirement status   

   Retired 3,318,200 54.8% 

   Not retired 2,736,910 45.2% 

Region   

   New England 357,252 5.9% 

   Middle Atlantic 714,503 11.8% 

   East North Central 993,038 16.4% 

   West North Central 514,684 8.5% 

   South Atlantic 1,616,714 26.7% 

   East South Central 375,417 6.2% 

   West South Central 514,684 8.5% 

   Mountain 314,866 5.2% 

   Pacific 653,952 10.8% 

Smoking (% yes) 853,771 14.1% 

Alcohol (% yes) 3,142,602 51.9% 

Died (2-years post index) 284,590 4.7% 

Died (4-years post index) 405,692 6.7% 

 

 Table 8 provides information regarding the cancer characteristics of the study sample.  

Overall, the year of diagnosis was evenly distributed, with the majority of the sample reporting a 

cancer diagnosis in 2002 (approximately 23.7%).  Over 40% of patients were receiving treatment 
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for their cancer during the study period.  Only 6.2% of patients reported additional cancers.  The 

majority of patients (approximately 54.6%) reported improved status of their cancer. 

Table 8. Cancer Characteristics of  
Total Sample (n = 6,055,110) 

 
 Frequency Percentage 

Cancer (Year of Diagnosis)   

   2000 1,229,187 20.3% 

   2002 1,435,061 23.7% 

   2004 1,114,140 18.4% 

   2006 1,211,022 20.0% 

   2008 1,065,699 17.6% 

Cancer Status   

   Better 3,306,090 54.6% 

   Same 2,415,989 39.9% 

   Worse 333,031 5.5% 

New Cancer 375,417 6.2% 

Cancer Treatment 2,428,099 40.1% 
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Additional characteristics of the total sample are provided in Table 9.  The average level 

of education was 12.4 years (SD = 3.3 years).  The average CESD score was 3.3 (SD = 1.7), 

which indicates that the sample had a moderate level of depressive symptoms.  Average 

household size was around 1.5 persons (SD = 1.1).  The mean ADL score was 1.2 (SD = 1.6) and 

IADL was 1.5 (SD = 1.0), which indicates that the sample was self-functioning.  Average 

income was $59,180 (SD = 95,335). 

  

Table 9. Characteristics of Total Sample (n = 6,055,110) 

 Mean Standard 
Deviation 

Median Minimum Maximum 

 

Education in years 12.4 3.3 12.0 0.0 17.0 

Depression Symptoms 3.3 1.7 3.0 0.0 9.0 

Activities of Daily Living 1.2 1.6 1.0 0.0 7.0 

Instrumental Activities of 
Daily Living 

1.5 1.0 1.0 0.0 8.0 

Household Size 1.5 1.1 2.0 0.0 7.0 

Income (USD, 2012) 59,180 95,334 35,204 0 2,250,000 
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Outcome characteristics are displayed in Table 10.  Mean net worth for individuals in this 

sample 2-years post index was approximately $640,000 (SD = 2,228,277).  Four-years post index 

mean net worth was approximately $642,261 (SD = 1,799,068).  Consumer debt 2- and 4-year 

post index was similar ($2,822 [SD = 10,264] and $2,546 [SD = 9,696], respectively).   

Mortgage debt 2- and 4-year post index was also similar ($27,238 [SD = 68,749] and $27,292 

[SD = 73,550], respectively).  Home equity increased from $206,087 (SD = 745,419) to 

$220,552 (SD = 870,678), on average.        

  

Table 10. Outcome Characteristics of Total Sample (n = 6,055,110) 

 Mean Standard 
Deviation 

Median Minimum Maximum 

 

Net Worth (USD, 2012)      

   2-years post index 639,889 2,228,277 226,140 -197,950 4,096,000 

   4-years post index 642,261 1,799,068 237,415 -142,598 3,690,000 

Consumer Debt (USD, 2012)      

   2-years post index 2,822 10,264 0 0 207,736 

   4-years post index 2,546 9,696 0 0 183,000 

Mortgage Debt (USD, 2012)      

   2-years post index 27,238 68,749 0 0 713,999 

   4-years post index 27,297 73,550 0 0 945,155 

Home Equity (USD, 2012)      

   2-years post index 206,087 745,419 103,700 -162,043 1,450,000 

   4-years post index 220,552 870,678 109,122 -148,050 2,200,000 
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Table 11 displays dichotomous information regarding outcome characteristics.  

Approximately 48.2% of individuals had zero/negative net worth 2-years post index, with this 

number increasing to 64.9% 4-years post index.  Consumer debt significantly increased between 

2-year and 4-year post index (from 18.7% to 43,6%, respectively).  Mortgage debt also 

significantly increased between 2-year and 4-year post index (from 11.4% to 38.9%, 

respectively).  However, home equity significantly decreased from 52.4% to 34.5%, respectively. 

 

Table 11. Outcome Characteristics (Dichotomous) of Total Sample (n = 6,055,110) 

 2-Year Post Index 
n = 6,055,110 

4-Year Post Index 
n = 4,872,630 

 

 Frequency Percentage Frequency Percentage 

Negative Net Worth (% yes)* 2,918,563 48.2% 3,162,337 64.9% 

Consumer Debt (% yes)* 1,132,306 18.7% 2,124,467 43.6% 

Mortgage Debt (% yes)* 690,283 11.4% 1,895,453 38.9% 

Home Equity (% yes)* 3,172,878 52.4% 1,681,057 34.5% 
* p < 0.0001 

 

 Descriptives for zero/negative net worth are displayed in Table 12.  Two-years post 

diagnosis, significant differences regarding zero/negative net worth were found in gender, 

insurance-type, diabetes status, retirement status, amount of individuals who died, and cancer 

diagnosis year (p < 0.05 for all covariates).  Insurance-type, smoking status, cancer treatment, 

cancer status, and cancer diagnosis year were statistically significantly different for those with 

zero/negative net worth 4-years post diagnosis (p < 0.05 for all covariates).    
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Table 12. Descriptives for Population Characteristics and Zero/Negative Net Worth 
 2-Year Post Index 

n = 6,055,110 
4-Year Post Index 

n = 4,872,630 
 

 No NNW* 
% 

NNW 
% 

Test Statistic No NNW* 
% 

NNW 
% 

Test Statistic 

Gender       
   Female 25.6% 20.6% χ2 =  0.008** 17.3% 36.6% χ2 =  0.089 
   Male 25.6% 28.2%  16.9% 29.2%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Race       
   White 45.4% 44.9% χ2 =  0.109 31.2% 59.1% χ2 =  0.584 
   Black 5.0% 3.3%  2.5% 5.8%  
   Other 0.8% 0.6%  0.5% 0.8%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Ethnicity       
   Non-Hispanic 49.2% 46.3% χ2 =  0.238 32.5% 62.9% χ2 =  0.548 
   Hispanic 2.0% 2.5%  1.8% 2.8%  
 51.2% 48.8% 100.0% 34.3% 65.7% 100.0% 
Marital status       
   Married 30.8% 30.0% χ2 =  0.050 5.0% 40.4% χ2 =  0.925 
   Never married 7.0% 8.7%  20.4% 10.6%  
   Divorced/widowed 13.3% 10.2%  8.0% 15.5%  
 51.1% 48.9% 100.0% 33.4% 66.6% 100.0% 
Insurance       
   Medicare 31.0% 26.1% χ2 =  0.001** 22.0% 35.1% χ2 =  0.004** 
   Medicaid 1.3% 0.3%  0.4% 1.3%  
   Private Insurance 14.6% 18.9%  9.8% 23.7%  
   Uninsured 4.3% 3.6%  2.0% 5.7%  
 51.2% 48.8% 100.0% 34.2 65.8% 100.0% 
Self-Reported Health       
   Poor 6.2% 5.9% χ2 =  0.539 3.5% 8.7% χ2 =  0503 
   Fair 15.1% 15.5%  11.1% 19.5%  
   Good 15.7% 14.9%  10.2% 20.5%  
   Very Good 9.5% 9.4%  6.5% 12.3%  
   Excellent 4.6% 3.1%  2.9% 4.8%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Blood Pressure        
   No 24.8% 25.7% χ2 =  0.146 18.3% 32.3% χ2 =  0.148 
   Yes 26.4% 23.1%  15.9% 33.5%  
 51.2 48.8% 100.0% 34.2% 65.8% 100.0% 
Diabetes       
   No 42.3% 42.4% χ2 =  0.037**   28.5% 56.2% χ2 =  0.302 
   Yes 8.9% 6.4%  5.7% 9.6%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Lung Disease       
   No 43.8% 43.2% χ2 =  0.117 29.9% 57.1% χ2 =  0.818 
   Yes 7.4% 5.6%  4.3% 8.7%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Heart Disease       
   No 37.4% 37.9% χ2 =  0.061 25.3% 50.1% χ2 =  0.392 
   Yes 13.8% 10.9%  8.9% 15.7%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Stroke       
   No 48.2% 46.7% χ2 =  0.204 32.0% 62.9% χ2 =  0.101 
   Yes 3.0% 2.1%  2.2% 2.9%  



	   123	  

 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Arthritis       
   No 21.6% 21.8% χ2 =  0.385 14.4% 29.0% χ2 =  0.483 
   Yes 29.6% 27.0%  29.8% 36.8%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Psychiatric       
   No 42.9% 42% χ2 =  0.316 29.1% 55.8% χ2 =  0.960 
   Yes 8.3% 6.8%  5.1% 10.0%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Retirement Status       
   Retired 24.3% 22.9% χ2 =  0.049** 15.9% 31.5% χ2 =  0.050 
   Not retired 26.9% 26.0%  18.3% 34.3%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Smoking       
   No 42.8% 41.9% χ2 =  0.309 30.0% 54.7% χ2 =  0.035** 
   Yes 8.4% 7.0%  4.2% 11.1%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Alcohol       
   No 23.9% 20.6% χ2 =  0.129 15.9% 28.9% χ2 =  0.321 
   Yes 27.3% 28.2%  18.3% 37.2%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
Died       
   No 48.1% 47.9% χ2 =  0.007** 39.4% 54.0% χ2 =  0.334 
   Yes 3.1% 1.5%  3.1% 3.5%  
 51.2% 48.8% 100.0% 42.5% 57.5% 100.0% 
Region       
   New England 3.9% 3.4% χ2 =  0.706 2.0% 5.3% χ2 =  0.505 
   Middle Atlantic 5.6% 5.7%  3.6% 7.7%  
   East North Central 9.1% 7.7%  6.2% 10.6%  
   West North Central 4.6% 4.5%  3.1% 5.9%  
   South Atlantic 12.9% 10.9%  8.0% 15.8%  
   East South Central 2.9% 2.9%  2.0% 3.9%  
   West South Central 4.0% 3.8%  2.7% 5.2%  
   Mountain 2.4% 2.9%  2.5% 2.8%  
   Pacific 5.8% 6.8%  4.1% 8.5%  
 51.1% 48.9% 100.0% 34.2% 65.8% 100.0% 
Cancer Treatment       
   No 29.6% 29.2% χ2 =  0.494 31.9% 37.2% χ2 =  0.001** 
   Yes 21.6% 19.6%  10.6% 20.3%  
 51.2% 48.8% 100.0% 42.5% 57.5% 100.0% 
New Cancer       
   No 48.1% 45.8% χ2 =  0.408 40.3% 54.6% χ2 =  0.554 
   Yes 2.8% 3.3%  2.5% 2.7%  
 50.9% 49.1% 100.0% 42.8% 57.2% 100.0% 
Cancer Status       
   Same 20.3% 19.8% χ2 =  0.353 22.4% 36.4% χ2 =  0.004** 
   Better 28.4% 26.3%  18.9% 19.4%  
   Worse 2.2% 3.0%  1.3% 1.6%  
 50.9% 49.1% 100.0% 42.6% 57.4% 100.0% 
Cancer Year of Diagnosis        
   2000 9.5% 9.7% χ2 =  0.002** 7.7% 11.5% χ2 =  0.001** 
   2002 10.3% 10.9%  8.1% 13.2%  
   2004 8.1% 9.7%  7.5% 10.4%  
   2006 10.9% 11.3%  10.9% 11.2%  
   2008 12.4% 7.2%  0.0% 19.5%  
 51.2% 48.8% 100.0% 34.2% 65.8% 100.0% 
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4.3 Net Worth- Primary Outcome 

Net worth was derived from the net value of total wealth including secondary residence 

(i.e., assets) minus all debt (i.e., liabilities).  Results will be presented as follows: 1) 

zero/negative net worth 2-years post index; 2) net worth 2-years post index; 3) zero/negative net 

worth 4-years post index; and 4) net worth 4-years post index.  All values were inflation-adjusted 

for USD$ 2012. 

 

4.3.1 Net Worth 2-Years Post Diagnosis 

 Table 13 shows that human capital variables had no significant association with having 

zero/negative net worth 2-years after cancer diagnosis.  However, those who are retired were 

significantly less likely (p = 0.047) to have zero/negative net worth (OR = 0.72, 95% CI: 0.53-

0.99).  This indicates that patients who are currently working with a diagnosis of cancer are 

significantly more likely to have zero/negative net worth.  Thus, the hypothesis that there is no 

difference between individuals who work and those who are retired with a diagnosis of cancer is 

rejected.  In addition, Hispanics with cancer were significantly more likely (p = 0.042) to have 

zero/negative net worth (OR = 2.05; 95% CI: 1.03-4.09).  Thus, the hypothesis that there is no 

difference between individuals who are Hispanic compared to Non-Hispanic is rejected.  Finally, 

year of diagnosis was also a significant predictor of zero/negative net worth.  Those diagnosed 

with cancer in 2004 were significantly more likely (p = 0.003) to have zero/negative net worth 

(OR = 2.04; 95% CI: 1.27-3.27).  Thus, the hypothesis that year of diagnosis of cancer would 

have no associations with net worth is rejected.  However, all other hypotheses were failed to be 

rejected. 
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Table 13. Association of Demographics and Cancer Characteristics on 
Zero/Negative Net Worth 2-Years Post Diagnosis (n = 4,583,387)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
CI 

Upper 
CI 

P-Value 

Female 0.745 0.116 -1.89 0.549 1.011 0.058 
Age 0.994 0.013 -0.46 0.968 1.021 0.646 
Race (White = reference)      
   Black 0.859 0.229 -0.57 0.510 1.448 0.569 
   Other 0.764 0.496 -0.41 0.214 2.724 0.678 
Hispanic Ethnicity* 2.051 0.723 2.04 1.028 4.093 0.042 
Marital Status 
(Never married = reference) 

     

   Married 0.929 0.295 -0.23 0.499 1.731 0.817 
   Divorced/Widowed 0.790 0.217 -0.86 0.461 1.353 0.390 
Smoking (yes/no) 0.886 0.197 -0.54 0.573 1.371 0.587 
Alcohol (yes/no) 1.113 0.170 0.70 0.824 1.502 0.486 
Education (years) 1.004 0.025 0.15 0.955 1.055 0.882 
Self-Report Health (1-5) 1.068 0.083 0.84 0.916 1.245 0.399 
Blood Pressure (yes/no) 1.030 0.154 0.20 0.769 1.380 0.843 
Diabetes (yes/no) 0.976 0.196 -0.12 0.659 1.447 0.905 
Lung Disease (yes/no) 1.075 0.249 0.31 0.682 1.694 0.755 
Heart Disease (yes/no) 0.766 0.150 -1.37 0.522 1.123 0.171 
Stroke (yes/no) 0.840 0.286 -0.51 0.431 1.638 0.608 
Arthritis (yes/no) 1.004 0.149 0.02 0.750 1.343 0.981 
Psychiatric (yes/no) 0.870 0.196 -0.62 0.559 1.353 0.537 
CESD** 1.002 0.049 0.04 0.910 1.103 0.971 
Income 1.000 0.000 -0.46 1.000 1.000 0.644 
Household Size 0.985 0.122 -0.12 0.772 1.256 0.901 
Region  
(New England = reference) 

      

   Middle Atlantic 1.246 0.424 0.65 0.639 2.427 0.518 
   East North Central 0.988 0.314 -0.04 0.530 1.842 0.971 
   West North Central 1.236 0.438 0.60 0.617 2.475 0.550 
   South Atlantic 0.853 0.258 -0.53 0.471 1.544 0.599 
   East South Central 1.131 0.475 0.29 0.496 2.577 0.770 
   West South Central 1.015 0.373 0.04 0.494 2.086 0.967 
   Mountain 1.355 0.552 0.74 0.609 3.011 0.456 
   Pacific 1.116 0.392 0.31 0.561 2.220 0.754 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 0.302 0.285 -1.27 0.047 1.925 0.205 
   Private Insurance 1.380 0.322 1.38 0.873 2.181 0.168 
   Uninsured 0.915 0.316 -0.26 0.465 1.801 0.797 
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Retired (yes/no)* 0.723 0.118 -1.98 0.525 0.996 0.047 
Year (2000 = reference)       
   2002 1.039 0.206 0.19 0.704 1.534 0.846 
   2004* 2.036 0.492 2.94 1.268 3.270 0.003 
   2006 1.201 0.292 0.75 0.746 1.933 0.451 
   2008 0.675 0.162 -1.63 0.422 1.082 0.103 
Cancer Status  
(Unchanged = reference) 

     

   Better 0.964 0.143 -0.25 0.721 1.289 0.803 
   Worse 1.586 0.583 1.25 0.771 3.261 0.210 
New Cancer (yes/no) 1.293 0.419 0.79 0.686 2.439 0.427 
Cancer Treatment (yes/no) 0.901 0.145 -0.65 0.657 1.236 0.519 
Died (yes/no) 0.621 0.236 -1.25 0.295 1.307 0.210 
Intercept 1.577 1.831 0.39 0.162 15.346 0.695 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
§ Hosmer Lemeshow test p = 0.221 
 

When treating net worth as a continuous outcome, Table 14 shows cancer-related 

variables, economic indicators, and demographics are not significant predictors of net worth 2-

years after diagnosis.  Not surprisingly, baseline net worth was a significant predictor of net 

worth 4-years post diagnosis (p = 0.046).  However, all other hypotheses were failed to be 

rejected. 

Table 14. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Net Worth 2-Years Post Diagnosis (n = 3,292,600) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower CI Upper CI P-Value 

Net Worth Baseline* 0.71 0.36 1.99 0.01 1.41 0.046 
Female 27919.50 152058.40 0.18 -270109.50 325948.50 0.854 
Age 9764.96 7679.93 1.27 -5287.44 24817.35 0.204 
Race (White = reference)      
   Black 16192.68 107221.40 0.15 -193957.40 226342.70 0.880 
   Other -187163.50 169080.80 -1.11 -518555.70 144228.70 0.268 
Hispanic Ethnicity 105129.50 129037.20 0.81 -147778.70 358037.80 0.415 
Marital Status 
(Never married = reference) 

     

   Married 84660.41 253138.70 0.33 -411482.30 580803.10 0.738 
   Divorced/Widowed -109321.10 233520.40 -0.47 -567012.70 348370.40 0.640 
Smoking (yes/no) 361035.60 327982.50 1.10 -281798.20 1003869.00 0.271 
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Alcohol (yes/no) 117913.20 113334.40 1.04 -104218.10 340044.50 0.298 
Education (years) 21896.88 24770.59 0.88 -26652.58 70446.34 0.377 
Self-Report Health (1-5) -38550.38 68191.12 -0.57 -172202.50 95101.76 0.572 
Blood Pressure (yes/no) -88033.02 122097.50 -0.72 -327339.80 151273.80 0.471 
Diabetes (yes/no) -117925.20 109123.90 -1.08 -331804.10 95953.64 0.280 
Lung Disease (yes/no) -154120.80 102549.70 -1.50 -355114.60 46872.95 0.133 
Heart Disease (yes/no) 31250.18 106885.20 0.29 -178240.90 240741.30 0.770 
Stroke (yes/no) 65302.70 111006.70 0.59 -152266.50 282871.90 0.556 
Arthritis (yes/no) 94159.28 133192.90 0.71 -166894.00 355212.60 0.480 
Psychiatric (yes/no) -226116.80 132412.20 -1.71 -485639.80 33406.31 0.088 
CESD** 13816.96 26526.72 0.52 -38174.46 65808.38 0.602 
Income 5.17 4.15 1.25 -2.95 13.30 0.212 
Household Size -45273.42 75043.65 -0.60 -192356.30 101809.40 0.546 
Region  
(New England = reference) 

      

   Middle Atlantic -622893.20 497628.70 -1.25 -1598228.00 352441.10 0.211 
   East North Central -649168.70 516134.40 -1.26 -1660774.00 362436.20 0.208 
   West North Central -396994.10 529900.30 -0.75 -1435580.00 641591.50 0.454 
   South Atlantic -273916.70 491566.00 -0.56 -1237368.00 689535.00 0.577 
   East South Central -536258.30 491741.30 -1.09 -1500054.00 427537.00 0.275 
   West South Central -597724.70 493386.90 -1.21 -1564745.00 369295.90 0.226 
   Mountain -337306.60 534741.00 -0.63 -1385380.00 710766.40 0.528 
   Pacific -919374.10 598051.10 -1.54 -2091533.00 252784.50 0.124 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 285781.80 246407.30 1.16 -197167.60 768731.10 0.246 
   Private Insurance 37325.24 347926.60 0.11 -644598.40 719248.90 0.915 
   Uninsured 317594.60 328458.50 0.97 -326172.20 961361.30 0.334 
Retired (yes/no) -48397.78 207143.50 -0.23 -454391.50 357595.90 0.815 
Year (2000 = reference)       
   2002 177016.50 134025.80 1.32 -85669.18 439702.20 0.187 
   2004 662180.00 377821.70 1.75 -78336.87 1402697.00 0.080 
   2006 -43920.49 174461.40 -0.25 -385858.50 298017.50 0.801 
   2008 -285544.90 165340.00 -1.73 -609605.40 38515.60 0.084 
Cancer Status  
(Unchanged = reference) 

     

   Better 222106.70 124535.30 1.78 -21977.89 466191.30 0.075 
   Worse 105172.30 170389.10 0.62 -228784.30 439128.80 0.537 
New Cancer (yes/no) -271657.70 150382.70 -1.81 -566402.50 23086.97 0.071 
Cancer Treatment (yes/no) -606.41 165505.90 0.00 -324992.10 323779.30 0.997 
Died (yes/no) -232190.90 148363.80 -1.57 -522978.60 58596.79 0.118 
Intercept -627698.30 660513.50 -0.95 -1922281.00 666884.30 0.342 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
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4.3.2 Net Worth 4-Years Post Diagnosis 

Results from 4-year post index are shown in Table 15.  Human capital variables, cancer-

related variables, and socio-demographic variables all had significant association with having 

zero/negative net worth 4-years after cancer diagnosis.  Patients who were married (OR = 0.43; 

95% CI: 0.21-0.87) or divorced/widowed (OR = 0.55; 95% CI: 0.31-0.99) were significantly less 

likely to have zero/negative net worth compared to individuals who were single/never married (p 

= 0.019 and 0.045, respectively).  Therefore, the hypothesis that net worth does not differ among 

persons who are married compared to non-married persons who have a diagnosis of cancer is 

rejected.  Individuals who consume alcohol were significantly more likely (OR = 1.40; 95% CI: 

1.01-1.95) to have zero/negative net worth compared to those who do not consume alcohol (p = 

0.046).  Therefore, the hypothesis that net worth does not differ among persons with a diagnosis 

of cancer who currently consumer alcohol compared to individuals who do not consumer alcohol 

is rejected.  In addition, patients who reported hypertension were significantly more likely (OR = 

1.43; 95% CI: 1.03-1.98) to have zero/negative net worth (p = 0.034).  Thus, the hypothesis that 

there is no relationship between net worth and physical health problems among persons with 

cancer is rejected.  Interestingly, those whose primary insurance was private insurance were 

significantly more likely (OR = 2.42; 95% CI: 1.43-4.08) to have zero/negative net worth (p = 

0.001) compared to patients whose primary insurance was Medicare.  Thus, the hypothesis that 

there is no relationship between net worth and type of insurance used among persons with cancer 

is rejected.  Patients who reported their cancer improving were significantly less likely (OR = 

0.57; 95% CI: 0.41-0.80) to experience zero/negative net worth (p = <0.001) compared to those 

whose cancer remained the same.  Therefore, the hypothesis that there is no relationship between 

net worth and cancer status among persons with cancer is rejected.  Finally, those who were 
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currently receiving treatment for their cancer were significantly more likely (OR = 1.55; 95% CI: 

1.07-2.25) to experience zero/negative net worth 4-years after diagnosis (p = 0.022).  Therefore, 

the hypothesis that there is no relationship between net worth and cancer treatment received 

among persons with cancer is rejected.  However, all other hypotheses were failed to be rejected. 

Table 15. Association of Demographics and Cancer Characteristics on 
Zero/Negative Net Worth 4-Years Post Diagnosis (n = 3,689,617)§ 

 
Full Model Odds 

Ratio 
Bootstrap 

SE 
Z Lower CI Upper CI P-Value 

Female 0.869 0.149 -0.81 0.620 1.218 0.415 
Age 1.013 0.016 0.81 0.982 1.044 0.418 
Race (White = reference)      
   Black 1.120 0.328 0.39 0.630 1.989 0.700 
   Other 1.277 1.353 0.23 0.160 10.179 0.817 
Hispanic Ethnicity 0.848 0.320 -0.44 0.405 1.776 0.662 
Marital Status 
(Never married = reference) 

     

   Married* 0.426 0.155 -2.35 0.209 0.869 0.019 
   Divorced/Widowed* 0.550 0.164 -2.00 0.307 0.987 0.045 
Smoking (yes/no) 0.946 0.253 -0.21 0.560 1.599 0.837 
Alcohol (yes/no)* 1.401 0.237 1.99 1.006 1.952 0.046 
Education (years) 0.994 0.028 -0.21 0.941 1.050 0.831 
Self-Report Health (1-5) 1.011 0.090 0.13 0.850 1.203 0.900 
Blood Pressure (yes/no)* 1.441 0.250 2.11 1.026 2.024 0.035 
Diabetes (yes/no) 1.084 0.247 0.35 0.694 1.695 0.723 
Lung Disease (yes/no) 1.285 0.346 0.93 0.758 2.179 0.352 
Heart Disease (yes/no) 0.802 0.165 -1.07 0.536 1.201 0.284 
Stroke (yes/no) 0.832 0.285 -0.54 0.425 1.630 0.592 
Arthritis (yes/no) 0.875 0.148 -0.79 0.627 1.220 0.430 
Psychiatric (yes/no) 0.975 0.252 -0.10 0.587 1.620 0.923 
CESD** 1.048 0.060 0.83 0.937 1.172 0.409 
Income 1.000 0.000 -0.35 1.000 1.000 0.723 
Household Size 1.275 0.180 1.72 0.966 1.682 0.086 
Region  
(New England = reference) 

      

   Middle Atlantic 1.087 0.448 0.20 0.485 2.437 0.839 
   East North Central 0.907 0.352 -0.25 0.424 1.942 0.802 
   West North Central 1.018 0.428 0.04 0.447 2.320 0.966 
   South Atlantic 0.839 0.329 -0.45 0.389 1.808 0.653 
   East South Central 1.791 0.875 1.19 0.687 4.667 0.233 
   West South Central 1.253 0.554 0.51 0.527 2.979 0.610 
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   Mountain 0.856 0.400 -0.33 0.343 2.137 0.739 
   Pacific 1.674 0.686 1.26 0.750 3.740 0.209 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 3.428 3.326 1.27 0.512 22.958 0.204 
   Private Insurance* 2.416 0.646 3.30 1.430 4.080 0.001 
   Uninsured 2.128 0.860 1.87 0.964 4.698 0.062 
Retired (yes/no) 0.820 0.153 -1.06 0.569 1.182 0.288 
Year (2000 = reference)       
   2002 1.411 0.308 1.58 0.920 2.164 0.115 
   2004 1.445 0.373 1.43 0.872 2.395 0.153 
   2006 0.888 0.211 -0.50 0.557 1.414 0.617 
   2008 - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 0.570 0.099 -3.24 0.406 0.801 0.001 
   Worse 0.459 0.258 -1.39 0.153 1.380 0.166 
New Cancer (yes/no) 1.112 0.538 0.22 0.431 2.870 0.826 
Cancer Treatment (yes/no)* 1.554 0.294 2.33 1.073 2.252 0.020 
Died (yes/no) 0.854 0.289 -0.47 0.439 1.659 0.640 
Intercept 0.400 0.534 -0.69 0.029 5.493 0.493 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
 § Hosmer Lemeshow test p = 0.8970 
 

When treating net worth as a continuous outcome 4-years post diagnosis, Table 16 shows 

that cancer-related variables, economic indicators, human capital and demographics all are 

significant predictors of net worth.  Not surprisingly, income and baseline net worth were 

significant predictors of net worth 4-years post diagnosis (p = 0.014 and p = 0.037, respectively).  

Patients who reported problems with hypertension had significantly lower net worth (p = 0.017).  

Individuals with hypertension had, on average, approximately $257,216 (SD = 107,687) less net 

worth compared to individuals who did not report high blood pressure.  Thus, the hypothesis that 

there is no relationship between net worth and physical health problems is rejected.  However, 

those who are retired had significantly higher net worth (p = 0.050).  This indicates that patients 

who are currently working with a diagnosis of cancer are significantly more likely to have less 

net worth.  Patients retired had, on average, approximately $235,545 (SD = 125,695) more in net 
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worth compared to those who are working.  Thus, the hypothesis that there is no difference 

between individuals who work and those who are retired with a diagnosis of cancer is rejected.  

Patients who resided in the Pacific region had significantly higher net worth (p = 0.050).  

Compared to individuals in the New England region, individuals in the Pacific region had, on 

average, approximately $449,729 (SD = 233,287) more net worth.  Those who reported 

improved cancer status over 4-years had significantly higher net worth (p = 0.026).  Compared to 

patients whose cancer stayed the same, patients who reported their cancer improving had, on 

average, approximately $300,172 (SD= 135,261) more net worth.  Therefore, the hypothesis that 

there is no relationship between net worth and cancer status among persons with cancer is 

rejected.  However, all other hypotheses were failed to be rejected. 

Table 16. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Net Worth 4-Years Post Diagnosis (n = 3,292,600) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower CI Upper CI P-Value 

Net Worth Baseline* 0.40 0.19 2.08 0.02 0.79 0.037 
Female 167498.50 150594.10 1.11 -127660.50 462657.60 0.266 
Age -1613.89 7750.27 -0.21 -16804.13 13576.36 0.835 
Race (White = reference)      
   Black -50501.78 90572.80 -0.56 -228021.20 127017.70 0.577 
   Other -24832.82 177192.70 -0.14 -372124.20 322458.50 0.889 
Hispanic Ethnicity -198820.10 133845.00 -1.49 -461151.40 63511.25 0.137 
Marital Status 
(Never married = reference) 

     

   Married* -145752.80 258189.80 -0.56 -651795.40 360289.90 0.572 
   Divorced/Widowed -33905.84 241677.70 -0.14 -507585.50 439773.80 0.888 
Smoking (yes/no) -11806.16 225752.10 -0.05 -454272.20 430659.80 0.958 
Alcohol (yes/no) -222044.70 193104.50 -1.15 -600522.50 156433.20 0.250 
Education (years) -40567.74 29844.93 -1.36 -99062.73 17927.25 0.174 
Self-Report Health (1-5) -68754.58 48557.08 -1.42 -163924.70 26415.55 0.157 
Blood Pressure (yes/no)* -257215.90 107686.80 -2.39 -468278.20 -46153.60 0.017 
Diabetes (yes/no) 20143.14 97929.28 0.21 -171794.70 212081.00 0.837 
Lung Disease (yes/no) -101959.00 114191.10 -0.89 -325769.30 121851.40 0.372 
Heart Disease (yes/no) 100023.70 94633.79 1.06 -85455.10 285502.50 0.291 
Stroke (yes/no) 27251.17 129408.20 0.21 -226384.30 280886.60 0.833 
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Arthritis (yes/no) 89216.36 125156.50 0.71 -156085.90 334518.60 0.476 
Psychiatric (yes/no) 368826.60 280976.00 1.31 -181876.20 919529.30 0.189 
CESD** -17081.26 25953.14 -0.66 -67948.48 33785.96 0.510 
Income* 12.07 4.93 2.45 2.40 21.73 0.014 
Household Size 51101.09 59532.66 0.86 -65580.79 167783.00 0.391 
Region (New England = 
reference) 

      

   Middle Atlantic 1060.75 186519.00 0.01 -364509.80 366631.30 0.995 
   East North Central -14057.54 176147.70 -0.08 -359300.70 331185.60 0.936 
   West North Central 289454.40 326944.20 0.89 -351344.40 930253.20 0.376 
   South Atlantic 53938.82 209498.30 0.26 -356670.20 464547.90 0.797 
   East South Central 4605.91 187456.70 0.02 -362802.60 372014.40 0.980 
   West South Central -146899.30 214255.90 -0.69 -566833.20 273034.50 0.493 
   Mountain -301842.30 235908.20 -1.28 -764214.00 160529.30 0.201 
   Pacific* 449728.70 233287.20 1.96 -7505.88 906963.20 0.050 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 252031.60 208074.10 1.21 -155786.20 659849.50 0.226 
   Private Insurance -70337.59 164963.30 -0.43 -393659.70 252984.50 0.670 
   Uninsured 609192.00 449580.00 1.36 -271968.70 1490353.00 0.175 
Retired (yes/no) 235549.90 125694.70 1.96 -10807.14 481907.00 0.050 
Year (2000 = reference)       
   2002 209121.90 122267.50 1.71 -30517.94 448761.80 0.087 
   2004 191332.00 138998.20 1.38 -81099.57 463763.50 0.169 
   2006 -62907.53 121569.90 -0.52 -301180.10 175365.00 0.605 
   2008 - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 300172.40 135261.00 2.22 35065.80 565279.10 0.026 
   Worse -120935.30 216296.10 -0.56 -544867.90 302997.30 0.576 
New Cancer (yes/no) -104317.80 201786.80 -0.52 -499812.60 291177.00 0.605 
Cancer Treatment (yes/no) 84310.46 86722.54 0.97 -85662.59 254283.50 0.331 
Died (yes/no) -151698.60 188667.30 -0.80 -521479.80 218082.70 0.421 
Intercept 230854.00 652562.80 0.35 -1048146.00 1509854.00 0.724 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
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4.4 Consumer Debt- Secondary Outcome 

Consumer debt in the HRS consists of debts such as credit card balances, medical debts, 

and life insurance policy loans.  Results will be presented as follows: 1) any consumer debt 

above zero 2-years post index; 2) consumer debt 2-years post index; 3) any consumer debt above 

zero 4-years post index; and 4) consumer debt 4-years post index. 

 

4.4.1 Consumer Debt 2-Years Post Diagnosis 

Table 17 shows that cancer-related and economic variables had no significant 

associations with having consumer debt 2-years after cancer diagnosis.  However, those who are 

younger were significantly less likely (p = 0.003) to have consumer debt compared to those who 

were older (OR = 0.94, 95% CI: 0.91-0.98).  In addition, those with lung disease were 

significantly more likely (p = 0.046) to have consumer debt than those without lung disease (OR 

= 1.84; 95% CI: 1.01-3.36).  Finally, geographic region was also a significant predictor of 

consumer debt (p = 0.050).  Compared to those residing in the New England region (e.g., ME, 

NH, VT, MA, RI, and CT), those residing in the South Atlantic region (e.g., DE, MD, DC, VA, 

West VA, NC, SC, GA, and FL) were significantly more likely to have consumer debt (OR = 

2.89; 95% CI: 1.10-8.38). 

Table 17. Association of Demographics and Cancer Characteristics on 
Consumer Debt 2-Years Post Diagnosis (n = 4.583,387)§ 

 
Full Model Odds Ratio Bootstrap 

SE 
Z Lower 

CI 
Upper 

CI 
P-Value 

Female 1.106 0.238 0.47 0.726 1.686 0.638 
Age* 0.943 0.019 -2.93 0.907 0.981 0.003 
Race (White = reference)      
   Black 0.960 0.334 -0.12 0.485 1.900 0.906 
   Other 1.595 1.372 0.54 0.296 8.607 0.587 
Hispanic Ethnicity 0.999 0.462 0.00 0.403 2.475 0.998 
Marital Status      
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(Never married = reference) 
   Married 1.302 0.584 0.59 0.540 3.137 0.557 
   Divorced/Widowed 1.401 0.582 0.81 0.621 3.161 0.417 
Smoking (yes/no) 0.948 0.263 -0.19 0.550 1.632 0.846 
Alcohol (yes/no) 1.331 0.266 1.43 0.900 1.969 0.152 
Education (years) 1.044 0.038 1.18 0.972 1.120 0.236 
Self-Report Health (1-5) 1.196 0.135 1.59 0.960 1.491 0.111 
Blood Pressure (yes/no) 0.933 0.189 -0.34 0.627 1.388 0.731 
Diabetes (yes/no) 1.435 0.378 1.37 0.856 2.403 0.170 
Lung Disease (yes/no)* 1.842 0.565 1.99 1.010 3.360 0.046 
Heart Disease (yes/no) 0.936 0.246 -0.25 0.559 1.566 0.801 
Stroke (yes/no) 0.884 0.452 -0.24 0.325 2.406 0.809 
Arthritis (yes/no) 1.296 0.273 1.23 0.857 1.959 0.219 
Psychiatric (yes/no) 0.816 0.249 -0.67 0.449 1.482 0.504 
CESD** 1.009 0.067 0.14 0.886 1.150 0.889 
Income 1.000 0.000 -0.92 1.000 1.000 0.359 
Household Size 1.139 0.186 0.80 0.827 1.569 0.426 
Region  
(New England = reference) 

      

   Middle Atlantic 1.774 1.049 0.97 0.556 5.658 0.333 
   East North Central 2.348 1.359 1.48 0.755 7.300 0.140 
   West North Central 1.597 1.034 0.72 0.448 5.685 0.470 
   South Atlantic* 2.886 1.570 1.95 1.098 8.384 0.050 
   East South Central 2.333 1.539 1.28 0.640 8.504 0.199 
   West South Central 2.783 1.696 1.68 0.84 9.190 0.093 
   Mountain 2.778 1.843 1.54 0.756 10.198 0.124 
   Pacific 1.259 0.776 0.37 0.376 4.214 0.708 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 2.034 1.677 0.86 0.404 10.241 0.389 
   Private Insurance 0.978 0.293 -0.08 0.544 1.758 0.940 
   Uninsured 1.670 0.697 1.23 0.737 3.784 0.219 
Retired (yes/no) 0.786 0.170 -1.11 0.515 1.200 0.265 
Year (2000 = reference)       
   2002 0.595 0.173 -1.79 0.337 1.051 0.074 
   2004 0.749 0.241 -0.90 0.398 1.408 0.370 
   2006 0.962 0.305 -0.12 0.517 1.791 0.903 
   2008 1.048 0.318 0.16 0.578 1.901 0.876 
Cancer Status  
(Unchanged = reference) 

     

   Better 1.216 0.250 0.95 0.813 1.819 0.340 
   Worse 1.085 0.531 0.17 0.416 2.829 0.867 
New Cancer (yes/no) 0.951 0.494 -0.10 0.343 2.634 0.922 
Cancer Treatment (yes/no) 1.178 0.267 0.72 0.756 1.836 0.470 
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Died (yes/no) 1.229 0.546 0.46 0.515 2.936 0.642 
Intercept 0.814 1.366 -0.12 0.030 21.837 0.903 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
§ Hosmer Lemeshow test p = 0.3817 
 

When treating consumer debt as a continuous outcome, Table 18 shows that human 

capital and economic indicators were significant predictors of consumer debt 2-years after cancer 

diagnosis.  Those who reported consuming alcohol had significantly higher amounts of consumer 

debt compared to individuals who did not (p = 0.016).  This demonstrates that, on average, those 

who are current smokers have approximately $2,023 (SD = 804) higher consumer debt.  

Furthermore, geographic region was a significant predictor of consumer debt.  Compared to 

those residing in the New England region (e.g., ME, NH, VT, MA, RI, and CT), those residing in 

the South Atlantic region (e.g., DE, MD, DC, VA, West VA, NC, SC, GA, and FL) had 

significantly (p = 0.015) higher amounts of consumer debt on average, approximately $2,934 

(SD = 1,202) more.  In addition, those residing in the East South Central region (e.g., KY, TN, 

AL, MS) had significantly (p = 0.050) higher consumer debt than those in the New England 

region, approximately $3,739 (SD = 2,051) more, on average.  Not surprisingly, those who had 

died during the 2-year post diagnosis follow-up had significantly lower amount of consumer 

debt.  Not surprisingly, those who had died during the 2-year post diagnosis follow-up had 

significantly lower amounts of consumer debt (p = 0.044). 

Table 18. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Consumer Debt 2-Years Post Diagnosis (n = 4,583,387) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower 

CI 
Upper 

CI 
P-Value 

Consumer Debt Baseline 0.11 0.13 0.83 -0.14 0.36 0.407 
Female -1087.08 859.00 -1.27 -2770.68 596.53 0.206 
Age -133.66 83.39 -1.60 -297.10 29.77 0.109 
Race (White = reference) -380.69 1226.67 -0.31 -2784.92 2023.54 0.756 
   Black 4278.42 6728.24 0.64 -8908.69 17465.52 0.525 
   Other -2144.28 1520.92 -1.41 -5125.24 836.67 0.159 
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Hispanic Ethnicity      
Marital Status 
(Never married = reference) 

-244.93 2006.78 -0.12 -4178.15 3688.30 0.903 

   Married 1482.69 1549.33 0.96 -1553.94 4519.32 0.339 
   Divorced/Widowed 923.60 1486.45 0.62 -1989.79 3836.98 0.534 
Smoking (yes/no)* 2023.42 804.22 2.52 447.18 3599.66 0.012 
Alcohol (yes/no) 29.19 125.06 0.23 -215.92 274.29 0.815 
Education (years) 389.70 501.94 0.78 -594.09 1373.48 0.438 
Self-Report Health (1-5) 152.95 880.85 0.17 -1573.49 1879.39 0.862 
Blood Pressure (yes/no) 170.04 921.70 0.18 -1636.46 1976.53 0.854 
Diabetes (yes/no) 2503.78 1467.71 1.71 -372.89 5380.45 0.088 
Lung Disease (yes/no) 652.15 914.04 0.71 -1139.35 2443.64 0.476 
Heart Disease (yes/no) -152.03 2066.69 -0.07 -4202.67 3898.61 0.941 
Stroke (yes/no) -326.02 825.34 -0.40 -1943.66 1291.62 0.693 
Arthritis (yes/no) -1.63 1276.16 0.00 -2502.85 2499.59 0.999 
Psychiatric (yes/no) 212.65 268.47 0.79 -313.54 738.84 0.428 
CESD** -0.01 0.00 -1.87 -0.01 0.00 0.062 
Income 781.15 874.05 0.89 -931.96 2494.25 0.371 
Region  
(New England = reference) 

      

   Middle Atlantic 1862.47 1481.13 1.26 -1040.49 4765.43 0.209 
   East North Central 2469.85 1488.02 1.66 -446.62 5386.32 0.097 
   West North Central 1506.70 1303.71 1.16 -1048.53 4061.93 0.248 
   South Atlantic* 2933.83 1201.79 2.44 578.37 5289.28 0.015 
   East South Central* 3739.11 2050.58 1.96 -279.97 7758.18 0.050 
   West South Central 2169.25 1461.83 1.48 -695.88 5034.38 0.138 
   Mountain 2005.66 1749.19 1.15 -1422.69 5434.02 0.252 
   Pacific 2446.29 1484.73 1.65 -463.71 5356.30 0.099 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 5322.24 7581.85 0.70 -9537.91 20182.40 0.483 
   Private Insurance -318.71 1273.90 -0.25 -2815.51 2178.08 0.802 
   Uninsured 3599.94 2958.65 1.22 -2198.90 9398.78 0.224 
Retired (yes/no) -1743.69 1056.12 -1.65 -3813.66 326.27 0.099 
Year (2000 = reference)       
   2002 -1816.48 1034.17 -1.76 -3843.41 210.46 0.079 
   2004 -1296.58 971.09 -1.34 -3199.89 606.72 0.182 
   2006 -368.13 1386.45 -0.27 -3085.53 2349.27 0.791 
   2008 259.54 1427.51 0.18 -2538.34 3057.41 0.856 
Cancer Status  
(Unchanged = reference) 

     

   Better 286.11 778.01 0.37 -1238.76 1810.98 0.713 
   Worse -1221.68 2163.56 -0.56 -5462.18 3018.83 0.572 
New Cancer (yes/no) 3665.35 3814.95 0.96 -3811.82 11142.52 0.337 
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Cancer Treatment (yes/no) 932.44 865.27 1.08 -763.46 2628.33 0.281 
Died (yes/no) -2247.00 1115.75 -2.01 -4433.84 -60.17 0.044 
Intercept 6266.26 6381.39 0.98 -6241.04 18773.55 0.326 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
 

4.4.2 Consumer Debt 4-Years Post Diagnosis 

When examining consumer debt 4-years post diagnosis, Table 19 shows that cancer-

related variables had significant associations with consumer debt when controlling for human 

capital, economic, and demographic indicators.  Individuals who were diagnosed with cancer in 

2006 were significantly more likely (p = 0.001) to have consumer debt compared to those 

diagnosed in other years (OR = 2.41; 95% CI: 1.42-4.08).  In addition, those who reported their 

cancer improving 4-years post diagnosis were significantly less likely (p = 0.008) to have 

consumer debt (OR = 0.59; 95% CI: 0.41-0.87) compared to individuals whose cancer stayed the 

same.  Those receiving treatment for their cancer were significantly more likely (p = 0.006) to 

have consumer debt (OR = 1.71; 95% CI: 1.17-2.51) compared to individuals who did not 

receive treatment.  Surprisingly, for patients who developed a new cancer were significantly less 

likely (p = 0.050) to hold consumer debt (OR = 0.29; 95% CI: 0.08-0.98). 

Table 19. Association of Demographics and Cancer Characteristics on  
Consumer Debt 4-Years Post Diagnosis (n = 3,689,617)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
CI 

Upper 
CI 

P-Value 

Female 0.763 0.152 -1.36 0.516 1.128 0.175 
Age 0.979 0.017 -1.25 0.947 1.012 0.210 
Race (White = reference)      
   Black 1.445 0.445 1.19 0.790 2.644 0.232 
   Other 0.667 0.513 -0.53 0.147 3.014 0.598 
Hispanic Ethnicity (yes/no) 1.568 0.624 1.13 0.719 3.420 0.258 
Marital Status 
(Never married = reference) 

     

   Married 0.960 0.383 -0.10 0.440 2.096 0.919 
   Divorced/Widowed 0.747 0.256 -0.85 0.381 1.464 0.395 
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Smoking (yes/no) 1.015 0.305 0.05 0.562 1.831 0.961 
Alcohol (yes/no) 0.968 0.182 -0.17 0.670 1.398 0.862 
Education (years) 1.025 0.032 0.79 0.964 1.089 0.432 
Self-Report Health (1-5) 1.114 0.113 1.06 0.912 1.360 0.290 
Blood Pressure (yes/no) 1.114 0.214 0.56 0.765 1.622 0.574 
Diabetes (yes/no) 0.935 0.250 -0.25 0.554 1.578 0.803 
Lung Disease (yes/no) 1.426 0.407 1.24 0.815 2.495 0.214 
Heart Disease (yes/no) 0.907 0.213 -0.42 0.573 1.437 0.678 
Stroke (yes/no) 1.187 0.498 0.41 0.521 2.702 0.684 
Arthritis (yes/no) 0.984 0.182 -0.09 0.685 1.412 0.928 
Psychiatric (yes/no) 1.148 0.335 0.47 0.648 2.034 0.637 
CESD** 1.045 0.064 0.71 0.926 1.178 0.477 
Income 1.000 0.000 -1.65 1.000 1.000 0.099 
Household Size 0.863 0.140 -0.91 0.629 1.185 0.363 
Region  
(New England = reference) 

      

   Middle Atlantic 0.922 0.430 -0.17 0.370 2.301 0.863 
   East North Central 0.919 0.408 -0.19 0.385 2.192 0.848 
   West North Central 0.934 0.469 -0.14 0.350 2.497 0.892 
   South Atlantic 0.780 0.347 -0.56 0.326 1.866 0.576 
   East South Central 1.460 0.757 0.73 0.528 4.036 0.466 
   West South Central 0.997 0.492 -0.01 0.379 2.624 0.995 
   Mountain 0.858 0.460 -0.29 0.300 2.453 0.775 
   Pacific 0.735 0.342 -0.66 0.295 1.829 0.508 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 1.478 1.278 0.45 0.272 8.044 0.651 
   Private Insurance 1.511 0.435 1.43 0.859 2.658 0.152 
   Uninsured 1.618 0.714 1.09 0.681 3.844 0.276 
Retired (yes/no) 0.864 0.169 -0.74 0.589 1.269 0.457 
Year (2000 = reference)       
   2002 1.326 0.334 1.12 0.809 2.172 0.263 
   2004 1.367 0.396 1.08 0.775 2.412 0.280 
   2006* 2.408 0.646 3.28 1.424 4.072 0.001 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 0.595 0.117 -2.65 0.405 0.874 0.008 
   Worse 0.677 0.484 -0.54 0.167 2.752 0.586 
New Cancer (yes/no) 0.292 0.195 -1.96 0.079 0.983 0.050 
Cancer Treatment (yes/no)* 1.713 0.333 2.77 1.171 2.506 0.006 
Died (yes/no) 0.670 0.257 -1.04 0.316 1.422 0.297 
Intercept 0.987 1.464 -0.01 0.054 18.055 0.993 
* p < 0.05 
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** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
§ Hosmer Lemeshow test p = 0.2359 
 

When consumer debt is continuous, results show that human capital, economic indicators, 

and cancer-related variables were not significant predictors of consumer debt 4-years after cancer 

diagnosis (Table 20).  Not surprisingly, consumer debt at baseline was a significant predictor of 

consumer debt 4-years after diagnosis (p = 0.008).  Age was also a significant predictor of 

consumer debt (p = 0.025).  As individuals age, their consumer debt decreases on average, 

approximately $113 (SD = 51).  Geographic region was also a significant predictor of consumer 

debt (p = 0.038, 0.043, 0.005, and 0.050, respectively.  Compared to those living in New 

England (e.g., ME, NH, VT, MA, RI, and CT), those living in the Middle Atlantic (e.g., NY, NJ, 

and PA) had, on average, approximately $1,597 (SD = 769) more consumer debt.  Those residing 

in the East North Central region (e.g., OH, IN, IL, MI, and WI) had, on average, approximately 

$1,517 (SD = 750) more consumer debt than those in the New England region.  In addition, 

those residing in the South Atlantic region (e.g., DE, MD, DC, VA, west VA, NC, SC, GA, and 

FL) had, on average, approximately $2,882 (SD = 1,036) more consumer debt compared to the 

New England region.  Finally, those residing in the Pacific region (e.g., WA, OR, CA, AK, HI) 

had approximately $2,067 (SD = 1,084) more consumer debt, on average. 

Table 20. Generalized Linear Model Assessing the Association of Demographics and 
Cancer Characteristics on Consumer Debt 4-Years Post Diagnosis (n = 3,292,600) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower 

CI 
Upper 

CI 
P-Value 

Consumer Debt Baseline* 0.20 0.10 2.08 0.01 0.39 0.037 
Female -896.98 799.28 -1.12 -2463.53 669.57 0.262 
Age* -112.80 50.45 -2.24 -211.69 -13.91 0.025 
Race (White = reference)       
   Black 402.58 884.99 0.45 -1331.97 2137.12 0.649 
   Other -410.04 1353.13 -0.30 -3062.12 2242.04 0.762 
Hispanic Ethnicity (yes/no) -1398.27 1207.81 -1.16 -3765.52 968.99 0.247 
Marital Status 
(Never married = reference) 
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   Married 240.40 1885.29 0.13 -3454.70 3935.49 0.899 
   Divorced/Widowed -237.24 1057.96 -0.22 -2310.79 1836.31 0.823 
Smoking (yes/no) -599.26 944.93 -0.63 -2451.29 1252.77 0.526 
Alcohol (yes/no) -438.65 782.85 -0.56 -1973.00 1095.70 0.575 
Education (years) 36.62 81.99 0.45 -124.08 197.31 0.655 
Self-Report Health (1-5) 209.56 375.03 0.56 -525.49 944.61 0.576 
Blood Pressure (yes/no) -980.78 756.35 -1.30 -2463.20 501.64 0.195 
Diabetes (yes/no) 1.66 751.38 0.00 -1471.02 1474.33 0.998 
Lung Disease (yes/no) 1110.69 829.30 1.34 -514.71 2736.09 0.180 
Heart Disease (yes/no) -1235.23 640.02 -1.93 -2489.65 19.18 0.054 
Stroke (yes/no) 565.01 1214.32 0.47 -1815.01 2945.04 0.642 
Arthritis (yes/no) 262.56 816.24 0.32 -1337.25 1862.37 0.748 
Psychiatric (yes/no) -147.38 835.49 -0.18 -1784.90 1490.15 0.860 
CESD** 22.35 187.35 0.12 -344.86 389.55 0.905 
Income -0.01 0.00 -1.44 -0.01 0.00 0.149 
Household Size -220.58 519.66 -0.42 -1239.09 797.93 0.671 
Region  
(New England = reference) 

      

   Middle Atlantic* 1597.13 768.98 2.08 89.96 3104.30 0.038 
   East North Central* 1517.49 750.32 2.02 46.88 2988.10 0.043 
   West North Central 3761.17 2446.23 1.54 -1033.35 8555.69 0.124 
   South Atlantic* 2881.76 1036.74 2.78 849.78 4913.74 0.005 
   East South Central 1213.15 979.68 1.24 -706.99 3133.30 0.216 
   West South Central 1624.47 1016.74 1.60 -368.31 3617.25 0.110 
   Mountain 156.52 1057.14 0.15 -1915.44 2228.48 0.882 
   Pacific* 2067.07 1083.96 1.96 -57.45 4191.59 0.050 
Primary Insurance  
(Medicare = reference) 

      

   Medicaid -1381.96 1511.52 -0.91 -4344.48 1580.56 0.361 
   Private Insurance 1341.34 929.51 1.44 -480.47 3163.14 0.149 
   Uninsured 3002.47 1959.91 1.53 -838.89 6843.82 0.126 
Retired (yes/no) -572.92 516.86 -1.11 -1585.94 440.10 0.268 
Year (2000 = reference)       
   2002 272.60 942.48 0.29 -1574.63 2119.82 0.772 
   2004 453.41 724.88 0.63 -967.34 1874.16 0.532 
   2006 1575.52 925.15 1.70 -237.75 3388.79 0.089 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

      

   Better 1570.55 846.52 1.86 -88.60 3229.70 0.064 
   Worse 970.11 1902.01 0.51 -2757.75 4697.97 0.610 
New Cancer (yes/no) -387.43 2453.66 -0.16 -5196.52 4421.66 0.875 
Cancer Treatment (yes/no) -499.59 1067.22 -0.47 -2591.32 1592.13 0.640 
Died (yes/no) 1116.35 1017.64 1.10 -878.20 3110.89 0.273 
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Intercept 6280.47 3530.45 1.78 -639.08 13200.02 0.075 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
 

4.5 Mortgage Debt- Secondary Outcome 

Mortgage debt is assigned from the reported value of all mortgages including those on a 

second residence.  Both a first and second mortgage can be reported in the data.  Results will be 

presented as follows: 1) any mortgage debt above zero 2-years post index; 2) mortgage debt 2-

years post index; 3) any mortgage debt above zero 4-years post index; and 4) mortgage debt 4-

years post index. 

 

4.5.1 Mortgage Debt 2-Years Post Diagnosis 

When examining mortgage debt 2-years post diagnosis, Table 21 shows that demographic 

indicators and human capital variables are significant predictors of having mortgage debt.  

Individuals who are divorced/widowed are significantly less likely (p = 0.048) to have mortgage 

debt (OR = 0.39; 95% CI: 0.16-0.99).  Those who have more years of education are significantly 

more likely (p = 0.032) to have mortgage debt (OR = 1.12; 95% CI: 1.01-1.24) than those with 

fewer years of education.   

Table 21. Association of Demographics and Cancer Characteristics on  
Mortgage Debt 2-Years Post Diagnosis (n = 4,583,387)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female 0.698 0.173 -1.45 0.429 1.136 0.148 
Age 0.960 0.025 -1.52 0.912 1.012 0.128 
Race (White = reference)      
   Black 0.945 0.445 -0.12 0.375 2.377 0.904 
   Other 0.462 0.316 -1.13 0.121 1.762 0.258 
Hispanic Ethnicity (yes/no) 1.689 1.057 0.84 0.495 5.760 0.403 
Marital Status 
(Never married = reference) 
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   Married 0.545 0.281 -1.18 0.198 1.499 0.240 
   Divorced/Widowed* 0.394 0.186 -1.97 0.156 0.993 0.048 
Smoking (yes/no) 0.662 0.276 -0.99 0.293 1.497 0.322 
Alcohol (yes/no) 0.958 0.249 -0.17 0.576 1.593 0.868 
Education (years)* 1.117 0.058 2.15 1.010 1.236 0.032 
Self-Report Health (1-5) 0.864 0.116 -1.09 0.664 1.124 0.275 
Blood Pressure (yes/no) 1.044 0.248 0.18 0.655 1.664 0.857 
Diabetes (yes/no) 1.611 0.581 1.32 0.794 3.267 0.186 
Lung Disease (yes/no) 1.141 0.508 0.30 0.477 2.730 0.767 
Heart Disease (yes/no) 1.027 0.356 0.08 0.521 2.025 0.939 
Stroke (yes/no) 0.920 0.722 -0.11 0.198 4.286 0.916 
Arthritis (yes/no) 1.071 0.258 0.29 0.668 1.718 0.775 
Psychiatric (yes/no) 1.109 0.424 0.27 0.524 2.347 0.787 
CESD** 0.974 0.087 -0.30 0.817 1.160 0.767 
Income 1.000 0.000 -0.54 1.000 1.000 0.587 
Household Size 1.030 0.194 0.16 0.713 1.489 0.874 
Region  
(New England = reference) 

      

   Middle Atlantic 0.672 0.377 -0.71 0.224 2.018 0.479 
   East North Central 0.365 0.203 -1.81 0.123 1.085 0.070 
   West North Central 0.632 0.405 -0.72 0.180 2.217 0.474 
   South Atlantic 0.938 0.462 -0.13 0.357 2.465 0.896 
   East South Central 0.373 0.305 -1.21 0.075 1.852 0.228 
   West South Central 0.273 0.209 -1.70 0.061 1.225 0.090 
   Mountain 1.061 0.666 0.09 0.310 3.631 0.925 
   Pacific 0.757 0.416 -0.51 0.258 2.224 0.613 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 1.478 1.278 0.45 0.272 8.044 0.651 
   Private Insurance 1.212 0.188 1.24 0.895 1.642 0.214 
   Uninsured 1.549 0.657 1.23 0.597 2.713 0.285 
Retired (yes/no) 0.662 0.196 -1.40 0.371 1.182 0.163 
Year (2000 = reference)       
   2002 0.871 0.295 -0.41 0.448 1.691 0.682 
   2004 0.897 0.388 -0.25 0.384 2.095 0.802 
   2006 0.983 0.399 -0.04 0.444 2.176 0.967 
   2008 0.735 0.312 -0.73 0.320 1.689 0.468 
Cancer Status  
(Unchanged = reference) 

     

   Better 0.989 0.248 -0.04 0.606 1.616 0.966 
   Worse 0.683 0.445 -0.59 0.191 2.446 0.558 
New Cancer (yes/no) 1.671 0.937 0.92 0.557 5.014 0.360 
Cancer Treatment (yes/no) 1.035 0.285 0.12 0.604 1.775 0.901 
Died (yes/no) 0.899 0.568 -0.17 0.261 3.099 0.866 
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Intercept 1.547 3.290 0.21 0.024 99.906 0.837 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
§ Hosmer Lemeshow test p = 0.0572 
 

When analyzing mortgage debt as a continuous outcome, demographic and economic 

indicators factors were also significant predictors of debt (Table 22).  Cancer-related covariates 

were not significant predictors of mortgage debt 2-years post cancer diagnosis.  Not surprisingly, 

baseline mortgage debt was a significant predictor of mortgage debt 2-years post diagnosis (p = 

<0.001).  Women had significantly less mortgage debt (p = 0.025) compared to men.  On 

average, women had approximately $11,131 (SD = 4,964) less mortgage debt.  Education was a 

significant predictor or mortgage debt (p = 0.045).  For every year increase in education 

individuals had, on average, approximately $2,169 (SD = 1,080) more mortgage debt than those 

with fewer years of education.  Retirement status was also a significant predictor of mortgage 

debt (p = 0.043).  Cancer patients who were retired had, on average, approximately $9,820 (SD = 

4,854) less mortgage debt compared to those who were currently working. 

Table 22. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Mortgage Debt 2-Years Post Diagnosis (n = 4,583,387) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower CI Upper CI P-Value 

Mortgage Debt Baseline* 0.51 0.13 3.76 0.24 0.77 <0.001 
Female* -11131.20 4963.92 -2.24 -20860.31 -1402.09 0.025 
Age -560.19 348.88 -1.61 -1243.98 123.61 0.108 
Race (White = reference)      
   Black -3523.45 4759.70 -0.74 -12852.28 5805.38 0.459 
   Other -21416.40 12895.54 -1.66 -46691.20 3858.39 0.097 
Hispanic Ethnicity 
(yes/no) 

10138.96 8286.27 1.22 -6101.82 26379.74 0.221 

Marital Status 
(Never married = reference) 

     

   Married 266.00 10980.93 0.02 -21256.23 21788.23 0.981 
   Divorced/Widowed -14833.31 10315.65 -1.44 -35051.61 5385.00 0.150 
Smoking (yes/no) -973.59 6472.34 -0.15 -13659.14 11711.95 0.880 
Alcohol (yes/no) 6000.69 5044.87 1.19 -3887.07 15888.45 0.234 
Education (years)* 2168.95 1080.30 2.01 51.60 4286.29 0.045 
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Self-Report Health (1-5) -2729.06 2370.74 -1.15 -7375.62 1917.51 0.250 
Blood Pressure (yes/no) 1661.22 3553.82 0.47 -5304.14 8626.57 0.640 
Diabetes (yes/no) 5604.45 5638.35 0.99 -5446.51 16655.40 0.320 
Lung Disease (yes/no) -287.11 4970.00 -0.06 -10028.12 9453.91 0.954 
Heart Disease (yes/no) 5606.28 3720.57 1.51 -1685.90 12898.45 0.132 
Stroke (yes/no) 29.22 5228.05 0.01 -10217.57 10276.00 0.996 
Arthritis (yes/no) -1150.27 4041.66 -0.28 -9071.77 6771.23 0.776 
Psychiatric (yes/no) -6040.46 9240.93 -0.65 -24152.35 12071.44 0.513 
CESD** 59.11 1139.55 0.05 -2174.35 2292.58 0.959 
Income -0.10 0.08 -1.33 -0.25 0.05 0.183 
Household Size -5381.76 3441.75 -1.56 -12127.46 1363.94 0.118 
Region  
(New England = reference) 

      

   Middle Atlantic -12012.79 9766.42 -1.23 -31154.61 7129.03 0.219 
   East North Central -16096.66 8975.31 -1.79 -33687.94 1494.62 0.073 
   West North Central -8047.86 11758.16 -0.68 -31093.43 14997.71 0.494 
   South Atlantic -4954.87 9145.70 -0.54 -22880.11 12970.36 0.588 
   East South Central -17262.35 9559.01 -1.81 -35997.67 1472.97 0.071 
   West South Central -13650.86 10107.42 -1.35 -33461.05 6159.32 0.177 
   Mountain 5879.31 12684.30 0.46 -18981.45 30740.08 0.643 
   Pacific -2971.03 11311.95 -0.26 -25142.04 19199.98 0.793 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -8013.11 9228.34 -0.87 -26100.33 10074.10 0.385 
   Private Insurance 3356.54 6356.21 0.53 -9101.40 15814.48 0.597 
   Uninsured 12308.41 16286.35 0.76 -19612.25 44229.06 0.450 
Retired (yes/no)* -9819.81 4853.63 -2.02 -19332.75 -306.86 0.043 
Year (2000 = reference)       
   2002 -3191.93 5564.95 -0.57 -14099.03 7715.17 0.566 
   2004 8479.67 6213.99 1.36 -3699.54 20658.87 0.172 
   2006 2633.07 7084.48 0.37 -11252.25 16518.40 0.710 
   2008 8304.49 7132.56 1.16 -5675.06 22284.04 0.244 
Cancer Status  
(Unchanged = reference) 

     

   Better 1200.36 4674.60 0.26 -7961.68 10362.41 0.797 
   Worse -21532.33 11730.74 -1.84 -44524.16 1459.51 0.066 
New Cancer (yes/no) 21458.91 12169.95 1.76 -2393.76 45311.57 0.078 
Cancer Treatment (yes/no) 3348.09 4025.19 0.83 -4541.14 11237.32 0.406 
Died (yes/no) -6710.17 7089.27 -0.95 -20604.88 7184.54 0.344 
Intercept* 55677.68 26637.93 2.09 3468.31 107887.10 0.037 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
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4.5.2 Mortgage Debt 4-Years Post Diagnosis 

Examining mortgage debt 4-years post cancer diagnosis, Table 23 shows that cancer-

related variables were significant predictors of having mortgage debt.  Human capital, and 

economic indicator covariates were not significant predictors.  Women were significantly less 

likely (p = 0.045) than men to have mortgage debt 4-years post diagnosis (OR = 0.66; 95% CI: 

0.440.99).  Hispanics were significantly more like (p = 0.050) to have mortgage debt compared 

to non-Hispanics (OR = 2.19; 95% CI: 1.10-4.85).  Individuals with a cancer diagnosis in 2002 

(OR = 1.83; 95% CI: 1.03-3.25), 2004 (OR = 2.44; 95% CI: 1.31-4.56), and 2006 (OR = 2.15; 

95% CI: 1.18-3.91) were significantly more likely to have mortgage debt compared to those 

diagnosed in 2000 (p = 0.038, 0.005, and 0.013, respectively).  Compared to individuals whose 

cancer remained the same, those who reported improvement in their cancer were significantly 

less likely (p = <0.001) to have mortgage debt (OR = 0.37; 95% CI: 0.24-0.57).  Finally, those 

receiving treatment for their cancer were significantly more likely (p = 0.024) to have mortgage 

debt (OR = 1.63; 95% CI: 1.07-2.48) than those not receiving treatment for their cancer. 

Table 23. Association of Demographics and Cancer Characteristics on  
Mortgage Debt 4-Years Post Diagnosis (n = 3,689,617)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower CI Upper CI P-Value 

Female* 0.664 0.136 -2.01 0.444 0.991 0.045 
Age 0.993 0.019 -0.35 0.958 1.031 0.724 
Race (White = reference)       
   Black 1.191 0.311 0.67 0.714 1.986 0.502 
   Other 1.204 0.219 0.70 0.685 1.875 0.498 
Hispanic Ethnicity (yes/no)* 2.196 0.887 1.96 1.102 4.847 0.050 
Marital Status 
(Never married = reference) 

     

   Married 0.887 0.415 -0.26 0.355 2.217 0.797 
   Divorced/Widowed 0.619 0.225 -1.32 0.304 1.261 0.186 
Smoking (yes/no) 0.961 0.296 -0.13 0.525 1.758 0.897 
Alcohol (yes/no) 1.269 0.256 1.18 0.854 1.885 0.238 
Education (years) 1.029 0.034 0.86 0.964 1.099 0.391 
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Self-Report Health (1-5) 0.990 0.102 -0.10 0.809 1.212 0.923 
Blood Pressure (yes/no) 1.254 0.265 1.07 0.829 1.896 0.284 
Diabetes (yes/no) 1.262 0.341 0.86 0.744 2.142 0.388 
Lung Disease (yes/no) 1.476 0.485 1.18 0.775 2.810 0.236 
Heart Disease (yes/no) 0.901 0.249 -0.38 0.524 1.549 0.706 
Stroke (yes/no) 1.765 0.781 1.28 0.741 4.203 0.200 
Arthritis (yes/no) 0.759 0.145 -1.45 0.523 1.103 0.148 
Psychiatric (yes/no) 0.764 0.253 -0.81 0.400 1.461 0.416 
CESD** 1.044 0.071 0.63 0.913 1.194 0.528 
Income 1.000 0.000 -0.30 1.000 1.000 0.763 
Household Size 0.820 0.159 -1.02 0.561 1.200 0.307 
Region  
(New England = reference) 

      

   Middle Atlantic 1.209 0.645 0.36 0.425 3.441 0.722 
   East North Central 1.016 0.525 0.03 0.369 2.797 0.976 
   West North Central 1.141 0.648 0.23 0.375 3.472 0.816 
   South Atlantic 1.509 0.752 0.82 0.568 4.009 0.409 
   East South Central 2.422 1.375 1.56 0.796 7.371 0.119 
   West South Central 1.791 1.020 1.02 0.587 5.471 0.306 
   Mountain 1.917 1.112 1.12 0.615 5.976 0.262 
   Pacific 1.552 0.797 0.86 0.567 4.245 0.392 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 0.929 0.858 -0.08 0.152 5.670 0.937 
   Private Insurance 1.563 0.475 1.47 0.862 2.834 0.141 
   Uninsured 1.726 0.757 1.24 0.731 4.076 0.213 
Retired (yes/no) 0.707 0.149 -1.65 0.468 1.068 0.099 
Year (2000 = reference)       
   2002* 1.831 0.535 2.07 1.033 3.246 0.038 
   2004* 2.438 0.778 2.79 1.305 4.557 0.005 
   2006* 2.147 0.658 2.49 1.177 3.914 0.013 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 0.367 0.082 -4.50 0.237 0.568 <0.001 
   Worse 0.321 0.252 -1.45 0.069 1.496 0.148 
New Cancer (yes/no) 1.310 0.690 0.51 0.467 3.676 0.608 
Cancer Treatment (yes/no)* 1.626 0.351 2.25 1.065 2.481 0.024 
Died (yes/no) 0.923 0.360 -0.21 0.429 1.982 0.837 
Intercept 0.189 0.315 -1.00 0.007 4.992 0.318 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
§ Hosmer Lemeshow test p = 0.2827 
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When analyzing mortgage debt as a continuous outcome, demographic, human capital 

and economic indicators factors were significant predictors of debt (Table 24).  Cancer-related 

covariates were not significant predictors of mortgage debt 4-years post cancer diagnosis.  Not 

surprisingly, baseline mortgage debt was a significant predictor of mortgage debt 2-years post 

diagnosis (p < 0.001).  Women had significantly less mortgage debt (p = 0.012) compared to 

men.  On average, women had approximately $12,184 (SD = 4,847) less mortgage debt.  Persons 

with Hispanic ethnicity had significantly higher amounts of mortgage debt (p = 0.018).  

Compared to non-Hispanic individuals, Hispanics had approximately $31,801 (SD = 13,406) 

more mortgage debt, on average.  Interestingly, cancer patients with diabetes had significantly 

less mortgage debt (p = 0.041), approximately $11,344 (SD = 5,557) less.  Retirement status was 

also a significant predictor of mortgage debt (p = 0.019).    Cancer patients who were retired had, 

on average, approximately $11,526 (SD = 4,899) less mortgage debt compared to those who 

were currently working.  Compared to individuals whose primary insurance was Medicare, those 

who were uninsured had significantly higher (p = 0.036) mortgage debt, approximately $26, 130 

(SD = 12,445), on average.   Finally, those with a cancer diagnosis in 2004 had significantly 

higher (p = 0.028) mortgage debt, approximately $15,519 (SD = 7,051) compared to other years. 

Table 24. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Mortgage Debt 4-Years Post Diagnosis (n = 3,292,600) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower CI Upper CI P-Value 

Mortgage Debt Baseline* 0.65 0.07 8.91 0.51 0.80 <0.001 
Female* -12138.83 4847.40 -2.50 -21639.57 -2638.09 0.012 
Age -121.39 446.10 -0.27 -995.72 752.94 0.786 
Race (White = reference)      
   Black 7897.59 7817.17 1.01 -7423.78 23218.96 0.312 
   Other -15035.78 13561.89 -1.11 -41616.59 11545.03 0.268 
Hispanic Ethnicity (yes/no)* 31801.37 13406.90 2.37 5524.33 58078.42 0.018 
Marital Status 
(Never married = reference) 
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   Married 4439.84 10685.96 0.42 -16504.26 25383.94 0.678 
   Divorced/Widowed 3356.83 8550.75 0.39 -13402.33 20115.98 0.695 
Smoking (yes/no) 3727.93 7738.72 0.48 -11439.68 18895.54 0.630 
Alcohol (yes/no) -669.85 5111.95 -0.13 -10689.08 9349.38 0.896 
Education (years) 659.00 654.40 1.01 -623.61 1941.61 0.314 
Self-Report Health (1-5) -3529.70 2629.03 -1.34 -8682.50 1623.10 0.179 
Blood Pressure (yes/no) -201.53 4521.23 -0.04 -9062.98 8659.92 0.964 
Diabetes (yes/no)* -11344.38 5557.24 -2.04 -22236.36 -452.40 0.041 
Lung Disease (yes/no) 6641.11 6709.05 0.99 -6508.39 19790.61 0.322 
Heart Disease (yes/no) 1632.05 4681.61 0.35 -7543.73 10807.83 0.727 
Stroke (yes/no) 2821.41 5448.89 0.52 -7858.21 13501.03 0.605 
Arthritis (yes/no) -5185.35 4429.98 -1.17 -13867.94 3497.24 0.242 
Psychiatric (yes/no) 9791.59 6734.47 1.45 -3407.72 22990.90 0.146 
CESD** -2160.05 1622.13 -1.33 -5339.36 1019.27 0.183 
Income 0.05 0.04 1.28 -0.03 0.12 0.201 
Household Size -6248.42 4069.29 -1.54 -14224.08 1727.25 0.125 
Region  
(New England = reference) 

      

   Middle Atlantic 7574.21 9588.32 0.79 -11218.55 26366.98 0.430 
   East North Central 4634.70 8128.80 0.57 -11297.45 20566.84 0.569 
   West North Central 11873.40 9181.10 1.29 -6121.22 29868.02 0.196 
   South Atlantic 14009.65 9615.82 1.46 -4837.01 32856.30 0.145 
   East South Central -625.38 9660.79 -0.06 -19560.18 18309.41 0.948 
   West South Central 4344.16 9613.44 0.45 -14497.84 23186.16 0.651 
   Mountain 13591.00 14901.64 0.91 -15615.68 42797.67 0.362 
   Pacific 7648.45 11201.98 0.68 -14307.03 29603.93 0.495 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 3780.34 13975.90 0.27 -23611.91 31172.60 0.787 
   Private Insurance 5638.63 7651.86 0.74 -9358.74 20636.00 0.461 
   Uninsured* 26130.55 12444.88 2.10 1739.04 50522.07 0.036 
Retired (yes/no)* -11526.93 4899.33 -2.35 -21129.45 -1924.42 0.019 
Year (2000 = reference)       
   2002 -2727.66 5705.99 -0.48 -13911.19 8455.87 0.633 
   2004* 15519.47 7051.19 2.20 1699.39 29339.54 0.028 
   2006 -8817.92 6671.79 -1.32 -21894.39 4258.55 0.186 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better 4507.43 4602.06 0.98 -4512.45 13527.31 0.327 
   Worse 5166.69 22456.99 0.23 -38848.21 49181.59 0.818 
New Cancer (yes/no) 5013.20 15740.56 0.32 -25837.72 35864.13 0.750 
Cancer Treatment (yes/no) 3712.75 6378.94 0.58 -8789.74 16215.24 0.561 
Died (yes/no) -4143.31 8638.76 -0.48 -21074.96 12788.34 0.631 
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Intercept 25621.42 35250.43 0.73 -43468.15 94710.99 0.467 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
 

4.6 Home Equity- Secondary Outcome 

Home equity is assigned from the reported or imputed value of all other home loans.  

Results will be presented as follows: 1) any home equity above zero 2-years post index; 2) home 

equity 2-years post index; 3) any home equity above zero 4-years post index; and 4) home equity 

4-years post index. 

4.6.1 Home Equity 2-Years Post Diagnosis 

Examining home equity 2-years post cancer diagnosis, Table 25 shows that demographic 

indicators were significant predictors of home equity 2-years post cancer diagnosis.  Most 

economic indicators, human capital, and cancer-related variables were not significant predictors.  

Not surprisingly, income was a significant predictor of home equity (p = 0.027).  Those who are 

divorced/widowed were significantly more likely (p = 0.029) to have equity in their homes (OR 

= 1.90; 95% CI: 1.07-3.38) compared to those never married.  In addition, those who currently 

consume alcohol were significantly less likely (p = 0.050) to have home equity (OR = 0.74; 95% 

CI: 0.54-0.99.  Geographic region was also a significant predictor of consumer debt (p = 0.029 

and 0.004, respectively).  Compared to those residing in the New England region (e.g., ME, NH, 

VT, MA, RI, and CT), those residing in the West North Central region (e.g., MN, IA, MO, ND, 

SD, NE, and KS) were significantly less likely (p = 0.029) to have equity in their homes (OR = 

0.42; 95% CI: 0.19-0.92).  Those residing in the East South Central region (e.g., KY, TN, AL, 

and MS) were significantly less likely (p = 0.004) to have home equity compared to those in the 

New England region (OR = 0.26; 95% CI: 0.10-0.66).  Finally, the year 2008 was positively (OR 

= 2.82; 95% CI: 1.68-4.75) and significantly (p < 0.001) associated with home equity. 
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Table 25. Association of Demographics and Cancer Characteristics on  
Home Equity 2-Years Post Diagnosis (n = 4,583,387)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower CI Upper CI P-Value 

Female 1.183 0.197 1.01 0.853 1.640 0.314 
Age 1.024 0.014 1.68 0.996 1.052 0.092 
Race (White = reference)       
   Black 1.685 0.476 1.85 0.969 2.931 0.065 
   Other 2.045 1.678 0.87 0.410 10.210 0.383 
Hispanic Ethnicity (yes/no) 0.538 0.205 -1.63 0.255 1.136 0.104 
Marital Status 
(Never married = reference) 

      

   Married 1.636 0.524 1.54 0.874 3.063 0.124 
   Divorced/Widowed* 1.899 0.558 2.18 1.068 3.377 0.029 
Smoking (yes/no) 1.312 0.319 1.11 0.814 2.113 0.265 
Alcohol (yes/no)* 0.736 0.115 -1.96 0.542 0.994 0.050 
Education (years) 0.965 0.025 -1.40 0.918 1.015 0.163 
Self-Report Health (1-5) 1.073 0.088 0.85 0.913 1.261 0.393 
Blood Pressure (yes/no) 0.792 0.125 -1.47 0.581 1.080 0.140 
Diabetes (yes/no) 0.762 0.165 -1.26 0.499 1.164 0.209 
Lung Disease (yes/no) 0.929 0.231 -0.30 0.570 1.513 0.767 
Heart Disease (yes/no) 1.327 0.265 1.42 0.898 1.963 0.156 
Stroke (yes/no) 1.497 0.591 1.02 0.690 3.246 0.307 
Arthritis (yes/no) 0.829 0.132 -1.18 0.608 1.132 0.238 
Psychiatric (yes/no) 1.048 0.261 0.19 0.644 1.708 0.849 
CESD** 0.987 0.051 -0.25 0.893 1.092 0.804 
Income* 0.999 0.001 -2.21 0.998 0.999 0.027 
Household Size 0.855 0.110 -1.21 0.665 1.101 0.225 
Region  
(New England = reference) 

      

   Middle Atlantic 0.588 0.221 -1.41 0.282 1.227 0.157 
   East North Central 0.583 0.207 -1.52 0.291 1.169 0.129 
   West North Central* 0.421 0.167 -2.18 0.194 0.916 0.029 
   South Atlantic 0.572 0.197 -1.62 0.291 1.125 0.105 
   East South Central* 0.261 0.123 -2.84 0.104 0.659 0.004 
   West South Central 0.471 0.190 -1.87 0.214 1.037 0.061 
   Mountain 0.506 0.220 -1.57 0.216 1.184 0.116 
   Pacific 0.610 0.240 -1.26 0.283 1.317 0.208 
Primary Insurance  
(Medicare = reference) 

      

   Medicaid 1.777 1.595 0.64 0.306 10.325 0.522 
   Private Insurance 0.878 0.207 -0.55 0.553 1.393 0.581 
   Uninsured 1.459 0.533 1.03 0.713 2.985 0.301 
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Retired (yes/no) 1.157 0.198 0.85 0.827 1.618 0.394 
Year (2000 = reference)       
   2002 0.989 0.200 -0.05 0.665 1.471 0.957 
   2004 0.636 0.163 -1.76 0.384 1.052 0.078 
   2006 1.246 0.311 0.88 0.763 2.033 0.380 
   2008¶* 2.824 0.748 3.92 1.681 4.746 <0.001 
Cancer Status  
(Unchanged = reference) 

      

   Better 0.993 0.155 -0.05 0.730 1.350 0.964 
   Worse 0.690 0.272 -0.94 0.318 1.496 0.347 
New Cancer (yes/no) 1.211 0.402 0.58 0.632 2.320 0.564 
Cancer Treatment (yes/no) 1.019 0.175 0.11 0.727 1.427 0.914 
Died (yes/no) 1.715 0.665 1.39 0.802 3.668 0.164 
Intercept 0.484 0.595 -0.59 0.043 5.399 0.555 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
§ Hosmer Lemeshow test p = 0.2760 
 

When analyzing home equity as a continuous outcome, demographic (particularly 

geographic region), and cancer-related variables were significant predictors of home equity 2-

years post cancer diagnosis (Table 26).  Economic and human capital predictors were not 

significant.  Home equity baseline was a significant predictor of home equity 2-years post 

diagnosis (p = < 0.001).  Compared to those residing in the New England region (e.g., ME, NH, 

VT, MA, RI, and CT), those residing in the West North Central region (e.g., MN, IA, MO, ND, 

SD, NE, and KS) had significantly (p = 0.047) higher equity in their homes on average, 

approximately $260,745 (SD = 131,339) more.  In addition, those residing in the South Atlantic 

region (e.g., DE, MD, DC, VA, West VA, NC, SC, GA, and FL) had significantly (p = 0.026) 

higher equity in their homes than those in the New England region, approximately $188,519 (SD 

= 84,512) more, on average.  Those residing in the East South Central (e.g., KY, TN, AL, MS) 

and West South Central (e.g., AR, LA, OK, TX) had significantly higher home equity (p = 0.050 

and 0.042, respectively) compared to those residing in the New England region, approximately 

$131,630 (SD = 67,158) and $152,736 (SD = 74,999) more.  Those who reported improved 
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cancer status had significantly more (p = 0.050) equity in their homes.  Compared to those whose 

cancer remained the same, those with improved cancer had, on average, approximately $74,163 

(SD = 41,463) more home equity.  Finally, the year 2002 had a positive ($107,184, SD = 43,343) 

and significant (p = 0.016) association with home equity. 

Table 26. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Home Equity 2-Years Post Diagnosis (n = 4,583,387) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower CI Upper CI P-Value 

Home Equity Baseline* 1.58 0.40 3.97 0.80 2.36 <0.001 
Female 6153.47 48379.30 0.13 -88668.22 100975.20 0.899 
Age 243.59 2318.44 0.11 -4300.46 4787.65 0.916 
Race (White = reference)      
   Black 16372.80 37568.42 0.44 -57259.96 90005.56 0.663 
   Other 11642.94 88066.62 0.13 -160964.50 184250.30 0.895 
Hispanic Ethnicity (yes/no) 61810.33 48676.07 1.27 -33593.02 157213.70 0.204 
Marital Status 
(Never married = reference) 

     

   Married -41130.78 83580.47 -0.49 -204945.50 122683.90 0.623 
   Divorced/Widowed -33108.02 94517.05 -0.35 -218358.00 152142.00 0.726 
Smoking (yes/no) 44036.05 48253.16 0.91 -50538.41 138610.50 0.361 
Alcohol (yes/no) 48481.54 37446.83 1.29 -24912.90 121876.00 0.195 
Education (years) -8480.09 8663.90 -0.98 -25461.03 8500.85 0.328 
Self-Report Health (1-5) 12151.06 24747.41 0.49 -36352.98 60655.11 0.623 
Blood Pressure (yes/no) 51477.53 51066.75 1.01 -48611.47 151566.50 0.313 
Diabetes (yes/no) -20381.91 34913.02 -0.58 -88810.17 48046.35 0.559 
Lung Disease (yes/no) -19148.34 39863.65 -0.48 -97279.67 58982.98 0.631 
Heart Disease (yes/no) -18011.99 48166.50 -0.37 -112416.60 76392.62 0.708 
Stroke (yes/no) 8033.91 50878.40 0.16 -91685.93 107753.70 0.875 
Arthritis (yes/no) 4629.83 46682.55 0.10 -86866.30 96125.95 0.921 
Psychiatric (yes/no) -38669.45 44876.80 -0.86 -126626.30 49287.46 0.389 
CESD** -11459.10 16061.49 -0.71 -42939.04 20020.83 0.476 
Income 2.37 1.25 1.89 -0.08 4.82 0.058 
Household Size -11700.30 24886.24 -0.47 -60476.43 37075.83 0.638 
Region  
(New England = reference) 

      

   Middle Atlantic 54866.28 55964.67 0.98 -54822.46 164555.00 0.327 
   East North Central 67984.75 52894.30 1.29 -35686.17 171655.70 0.199 
   West North Central* 260745.00 131338.90 1.99 3325.51 518164.50 0.047 
   South Atlantic* 188519.10 84511.60 2.23 22879.44 354158.80 0.026 
   East South Central* 131630.70 67157.88 1.96 37,000.00 263257.80 0.050 



	   153	  

   West South Central* 152736.60 74999.66 2.04 5740.00 299733.30 0.042 
   Mountain 39548.29 60200.16 0.66 -78441.86 157538.40 0.511 
   Pacific -53180.57 78317.10 -0.68 -206679.30 100318.10 0.497 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 118751.20 92101.85 1.29 -61765.12 299267.50 0.197 
   Private Insurance -98031.32 84674.41 -1.16 -263990.10 67927.48 0.247 
   Uninsured 101834.80 135805.40 0.75 -164338.90 368008.50 0.453 
Retired (yes/no) -71688.21 80514.68 -0.89 -229494.10 86117.65 0.373 
Year (2000 = reference)       
   2002* 102212.80 42493.62 2.41 18926.85 185498.80 0.016 
   2004 111662.10 79667.70 1.40 -44483.76 267807.90 0.161 
   2006 -67305.63 55304.80 -1.22 -175701.10 41089.79 0.224 
   2008¶ -138015.60 82062.83 -1.68 -298855.80 22824.61 0.093 
Cancer Status  
(Unchanged = reference) 

     

   Better* 74163.25 41463.04 1.96 -7102.82 155429.30 0.050 
   Worse -56557.40 56231.12 -1.01 -166768.40 53653.57 0.315 
New Cancer (yes/no) -59031.43 50332.55 -1.17 -157681.40 39618.56 0.241 
Cancer Treatment (yes/no) 32556.34 50747.15 0.64 -66906.24 132018.90 0.521 
Died (yes/no) -80402.02 62832.82 -1.28 -203552.10 42748.03 0.201 
Intercept -173613.60 237286.00 -0.73 -638685.60 291458.40 0.464 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
 

4.6.2 Home Equity 4-Years Post Diagnosis 

Examining home equity 4-years post cancer diagnosis, Table 27 shows that human 

capital, economic indicators, and cancer-related variables were significant predictors of home 

equity 4-years post cancer diagnosis.  Most demographic indicators were not significant 

predictors.  Not surprisingly, income was a significant predictor of home equity (p = 0.006).  

Those who with hypertension were significantly less likely (p = 0.014) to have equity in their 

homes (OR = 0.65; 95% CI: 0.46-0.92) compared to those not reporting hypertension.  In 

addition, those who reported consuming alcohol were significantly less likely (p = 0.020) to have 

equity in their homes (OR = 0.66; 95% CI: 0.47-0.94) compared to those who do not.  Those 

who died during the 4-year follow up were also significantly less likely (p = 0.015) to have 
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equity in their homes (OR = 0.44; 95% CI: 0.22-0.85).  Geographic region was a significant 

predictor of home equity.  Compared to individuals residing in the New England region (e.g., 

ME, NH, VT, MA, RI, and CT), those residing in the East South Central region (e.g., KY, TN, 

AL, and MS) were significantly less likely (p = 0.011) to have equity in their homes 4-years post 

diagnosis (OR = 0.27; 95% CI: 0.10-0.74).  Compared to individuals whose primary insurance 

was Medicare, those who had private insurance were significantly less likely (p = 0.049) to have 

equity in their homes (OR = 0.58; 95% CI: 0.34-0.99).  Cancer status was also a significant 

predictor of home equity.  For individuals whose cancer either improved (OR = 1.46; 95% CI: 

1.04-2.06) or worsened (OR = 4.09; 95% CI: 1.38-12.15), both groups were significantly more 

likely (p = 0.030 and 0.011, respectively) to have home equity compared to those whose cancer 

remained the same 4-years post diagnosis.   Finally, the year 2006 was positively (OR = 2.29; 

95% CI: 1.40-3.76) and significantly (p = 0.001) associated with home equity.  

Table 27. Association of Demographics and Cancer Characteristics on  
Home Equity 4-Years Post Diagnosis (n = 3,689,617)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
CI 

Upper 
CI 

P-Value 

Female 1.000 0.179 0.00 0.704 1.420 0.999 
Age 1.011 0.016 0.67 0.979 1.044 0.500 
Race (White = reference)      
   Black 1.402 0.429 1.10 0.769 2.553 0.270 
   Other 1.428 1.113 0.46 0.310 6.579 0.647 
Hispanic Ethnicity (yes/no) 1.140 0.454 0.33 0.522 2.489 0.743 
Marital Status 
(Never married = reference) 

     

   Married 1.368 0.503 0.85 0.666 2.812 0.394 
   Divorced/Widowed 1.254 0.380 0.75 0.692 2.270 0.456 
Smoking (yes/no) 1.477 0.399 1.44 0.869 2.509 0.149 
Alcohol (yes/no)* 0.662 0.118 -2.32 0.467 0.938 0.020 
Education (years) 1.021 0.029 0.74 0.966 1.080 0.459 
Self-Report Health (1-5) 0.998 0.089 -0.02 0.838 1.188 0.982 
Blood Pressure (yes/no)* 0.647 0.115 -2.46 0.457 0.915 0.014 
Diabetes (yes/no) 0.873 0.204 -0.58 0.552 1.378 0.559 
Lung Disease (yes/no) 1.023 0.290 0.08 0.587 1.783 0.937 
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Heart Disease (yes/no) 1.255 0.269 1.06 0.825 1.910 0.288 
Stroke (yes/no) 1.451 0.571 0.94 0.670 3.139 0.345 
Arthritis (yes/no) 0.834 0.147 -1.03 0.591 1.177 0.302 
Psychiatric (yes/no) 0.873 0.233 -0.51 0.518 1.472 0.611 
CESD** 1.015 0.062 0.24 0.901 1.143 0.808 
Income* 0.999 0.001 -2.75 0.998 0.999 0.006 
Household Size 0.829 0.122 -1.27 0.621 1.107 0.203 
Region  
(New England = reference) 

      

   Middle Atlantic 1.140 0.503 0.30 0.479 2.709 0.767 
   East North Central 1.117 0.474 0.26 0.487 2.566 0.794 
   West North Central 1.227 0.571 0.44 0.492 3.056 0.661 
   South Atlantic 1.062 0.450 0.14 0.462 2.438 0.888 
   East South Central* 0.266 0.138 -2.55 0.096 0.737 0.011 
   West South Central 1.072 0.531 0.14 0.406 2.829 0.888 
   Mountain 1.531 0.760 0.86 0.579 4.051 0.391 
   Pacific 0.795 0.357 -0.51 0.330 1.917 0.609 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 1.368 1.360 0.31 0.195 9.609 0.753 
   Private Insurance* 0.581 0.160 -1.97 0.338 0.997 0.049 
   Uninsured 0.661 0.254 -1.08 0.312 1.402 0.280 
Retired (yes/no) 0.926 0.178 -0.40 0.635 1.350 0.690 
Year (2000 = reference)       
   2002 0.839 0.185 -0.79 0.545 1.293 0.427 
   2004 1.033 0.271 0.13 0.618 1.728 0.900 
   2006* 2.297 0.578 3.31 1.403 3.761 0.001 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 1.463 0.257 2.17 1.037 2.064 0.030 
   Worse* 4.091 2.272 2.54 1.377 12.152 0.011 
New Cancer (yes/no) 1.203 0.520 0.43 0.515 2.807 0.670 
Cancer Treatment (yes/no) 0.721 0.135 -1.75 0.499 1.039 0.079 
Died (yes/no)* 0.435 0.149 -2.42 0.222 0.852 0.015 
Intercept 0.556 0.757 -0.43 0.038 8.028 0.666 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
§ Hosmer Lemeshow test p = 0.2877 
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When analyzing home equity as a continuous outcome, demographic, human capital, 

cancer-related variables and economic indicators factors were not significant predictors of home 

equity 4-years post cancer diagnosis (Table 28).  Home equity baseline worth was the only 

significant predictor of home equity 4-years post diagnosis (p = 0.002).  

Table 28. Generalized Linear Model Assessing the Association of Demographics and  
Cancer Characteristics on Home Equity 4-Years Post Diagnosis (n = 3,292,600) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower CI Upper CI P-

Value 
Home Equity Baseline 2.08 0.68 3.04 0.74 3.42 0.002 
Female 170722.60 133834.60 1.28 -91588.38 433033.50 0.202 
Age -7261.93 6022.03 -1.21 -19064.88 4541.02 0.228 
Race (White = reference)      
   Black 28811.57 69937.30 0.41 -108263.00 165886.20 0.680 
   Other 148101.90 156894.90 0.94 -159406.40 455610.30 0.345 
Hispanic Ethnicity (yes/no) -160510.60 136367.90 -1.18 -427786.80 106765.50 0.239 
Marital Status 
(Never married = reference) 

     

   Married -445482.10 305398.50 -1.46 -1044052.00 153087.90 0.145 
   Divorced/Widowed -165691.20 210765.40 -0.79 -578783.70 247401.40 0.432 
Smoking (yes/no) -198330.80 136342.10 -1.45 -465556.40 68894.89 0.146 
Alcohol (yes/no) -316980.80 234470.10 -1.35 -776533.70 142572.20 0.176 
Education (years) -38536.93 29836.78 -1.29 -97015.94 19942.07 0.196 
Self-Report Health (1-5) -3728.64 27013.08 -0.14 -56673.29 49216.02 0.890 
Blood Pressure (yes/no) -67092.58 67293.50 -1.00 -198985.40 64800.27 0.319 
Diabetes (yes/no) -39445.41 59395.89 -0.66 -155859.20 76968.39 0.507 
Lung Disease (yes/no) 49405.08 95991.56 0.51 -138734.90 237545.10 0.607 
Heart Disease (yes/no) 29000.81 66295.55 0.44 -100936.10 158937.70 0.662 
Stroke (yes/no) 66846.34 90386.86 0.74 -110308.70 244001.30 0.460 
Arthritis (yes/no) -3712.94 76395.30 -0.05 -153445.00 146019.10 0.961 
Psychiatric (yes/no) 418424.70 329019.50 1.27 -226441.60 1063291.00 0.203 
CESD** -27264.59 19028.24 -1.43 -64559.26 10030.09 0.152 
Income 4.78 3.87 1.23 -2.81 12.36 0.217 
Household Size 80074.57 57748.77 1.39 -33110.94 193260.10 0.166 
Region  
(New England = reference) 

      

   Middle Atlantic 31239.89 104313.10 0.30 -173210.10 235689.90 0.765 
   East North Central 42421.08 96370.62 0.44 -146461.90 231304.00 0.660 
   West North Central 7530.77 109174.70 0.07 -206447.60 221509.20 0.945 
   South Atlantic -1998.83 104599.40 -0.02 -207010.00 203012.30 0.985 
   East South Central 61210.10 110613.10 0.55 -155587.50 278007.70 0.580 
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   West South Central 45441.53 105109.00 0.43 -160568.30 251451.30 0.666 
   Mountain -54070.28 121126.30 -0.45 -291473.40 183332.90 0.655 
   Pacific 359732.20 192641.40 1.87 -17837.97 737302.50 0.062 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -46553.61 132775.20 -0.35 -306788.20 213681.00 0.726 
   Private Insurance -139897.70 120403.20 -1.16 -375883.70 96088.33 0.245 
   Uninsured 582493.00 479583.70 1.21 -357473.80 1522460.00 0.225 
Retired (yes/no) 112724.90 97661.46 1.15 -78688.04 304137.90 0.248 
Year (2000 = reference)       
   2002 40227.59 63697.62 0.63 -84617.45 165072.60 0.528 
   2004 105611.70 96931.34 1.09 -84370.25 295593.60 0.276 
   2006 97.90 108681.20 0.00 -212913.30 213109.00 0.999 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better 121005.40 113673.10 1.06 -101789.80 343800.60 0.287 
   Worse -32757.71 121046.50 -0.27 -270004.50 204489.10 0.787 
New Cancer (yes/no) -174722.10 167161.40 -1.05 -502352.30 152908.20 0.296 
Cancer Treatment (yes/no) 26425.28 54729.43 0.48 -80842.44 133693.00 0.629 
Died (yes/no) 194629.60 128554.10 1.51 -57331.75 446591.00 0.130 
Intercept 780663.30 569349.30 1.37 -335240.90 1896567.00 0.170 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
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4.7 Retirement- Secondary Outcome 

 Multinomial logistic regression was used to analyze changes in retirement.  Change in 

retirement was examined from baseline to 2-years and baseline to 4-years post diagnosis. 

 

4.7.1 Retirement Change 2-Years Post Diagnosis 

 Table 29 shows that the majority of individuals experience no change in retirement 

(73.4%).  Some 17.9% went from working at baseline to retirement 2-years after diagnosis.  

Interestingly, 8.7% went from retirement back to working. 

 

Table 29. Changes in Retirement 2-Year Post Index (n = 6,055,110) 

 Frequency Percent 

Retirement-to-working 526,794 8.7% 

No Change 4,444,450 73.4% 

Working-to-Retirement 1,083,865 17.9% 

 

Compared to individuals who did not experience a change in retirement, female (p = 

0.005), marital status (p = 0.023), education (p = 0.012), household size (p = 0.012), region (p = 

0.004), and private insurance (p = 0.007) were significant predictors of individuals who went 

from retirement status to actively working (Table 30).     

Compared to individuals who did not experience a change in retirement, female (p = 

0.014), age (p = 0.005), and the years 2002 (p = 0.018), 2004 (p = 0.007), 2008 (p = 0.002), and 

patients who passed away (p = 0.035) were significant predictors of individuals who went from 

currently working to retirement. 
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Table 30. Multinomial Logistic Regression Assessing the Association of Demographics and  
Cancer Characteristics on Retirement 2-Years Post Diagnosis (n = 4,583,387) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower 

CI 
Upper 

CI 
P-Value 

Retirement = -1 
(Retired-to-Working) 
 

      

Net Worth Baseline 0.001 0.001 -0.01 0.001 0.002 0.995 
Female* 0.854 0.301 2.84 0.264 1.445 0.005 
Age -0.050 0.025 -1.98 -0.099 -0.001 0.047 
Race 0.390 0.337 1.16 -0.271 1.051 0.248 
Hispanic Ethnicity (yes/no) -1.566 1.320 -1.19 -4.154 1.021 0.235 
Marital Status* 0.568 0.250 2.27 0.078 1.058 0.023 
Smoking (yes/no)  -0.060 0.442 -0.13 -0.927 0.807 0.893 
Alcohol (yes/no) 0.241 0.270 0.89 -0.288 0.770 0.372 
Education (years)* -0.126 0.050 -2.52 -0.224 -0.028 0.012 
Self-Report Health (1-5) 0.167 0.142 1.18 -0.110 0.444 0.238 
Blood Pressure (yes/no) -0.066 0.290 -0.23 -0.634 0.503 0.821 
Diabetes (yes/no) 0.635 0.352 1.81 -0.054 1.324 0.071 
Lung Disease (yes/no) 0.586 0.455 1.29 -0.306 1.477 0.198 
Heart Disease (yes/no) -0.214 0.379 -0.57 -0.957 0.529 0.572 
Stroke (yes/no) -0.667 1.760 -0.38 -4.118 2.783 0.705 
Arthritis (yes/no) 0.226 0.294 0.77 -0.350 0.802 0.442 
Psychiatric (yes/no) -0.319 0.362 -0.88 -1.029 0.391 0.379 
CESD** 0.005 0.084 0.06 -0.159 0.168 0.954 
Income 0.001 0.001 0.22 0.001 0.002 0.828 
Household Size* 0.317 0.126 2.51 0.070 0.564 0.012 
Region* 0.184 0.063 2.92 0.061 0.308 0.004 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -1.424 7.802 -0.18 -16.716 13.869 0.855 
   Private Insurance* -1.443 0.534 -2.70 -2.489 -0.397 0.007 
   Uninsured -1.009 1.442 -0.70 -3.835 1.817 0.484 
Year (2000 = reference)       
   2002 -0.272 0.503 -0.54 -1.259 0.714 0.589 
   2004 0.679 0.488 1.39 -0.278 1.636 0.164 
   2006 -0.377 0.597 -0.63 -1.548 0.794 0.528 
   2008 0.315 0.486 0.65 -0.638 1.268 0.517 
Cancer Status 
(Unchanged = reference) 

     

   Better -0.512 0.287 -1.78 -1.075 0.052 0.075 
   Worse 0.171 0.751 0.23 -1.300 1.642 0.820 
New Cancer (yes/no) 0.101 1.419 0.07 -2.681 2.882 0.944 
Cancer Treatment (yes/no) -0.284 0.328 -0.87 -0.926 0.358 0.386 
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Died (yes/no) 0.555 1.159 0.48 -1.717 2.827 0.632 
Intercept -0.605 2.229 -0.27 -4.974 3.764 0.786 
       
Retirement = 1 
(Working-to-Retired) 
 

      

Net Worth Baseline 0.001 0.001 -0.53 0.001 0.002 0.596 
Female* 0.470 0.191 2.46 0.096 0.844 0.014 
Age* -0.050 0.018 -2.78 -0.085 -0.015 0.005 
Race 0.230 0.282 0.82 -0.323 0.783 0.415 
Hispanic Ethnicity (yes/no) 0.569 0.429 1.33 -0.272 1.411 0.185 
Marital Status 0.320 0.184 1.74 -0.041 0.681 0.082 
Smoking (yes/no)  -0.340 0.294 -1.15 -0.916 0.237 0.249 
Alcohol (yes/no) 0.156 0.196 0.80 -0.228 0.539 0.426 
Education (years) -0.034 0.031 -1.12 -0.095 0.026 0.264 
Self-Report Health (1-5) 0.087 0.102 0.85 -0.113 0.287 0.393 
Blood Pressure (yes/no) 0.031 0.194 0.16 -0.349 0.411 0.874 
Diabetes (yes/no) -0.092 0.263 -0.35 -0.608 0.424 0.727 
Lung Disease (yes/no) -0.248 0.296 -0.84 -0.828 0.333 0.403 
Heart Disease (yes/no) 0.221 0.240 0.92 -0.248 0.691 0.356 
Stroke (yes/no) -0.247 0.427 -0.58 -1.084 0.591 0.564 
Arthritis (yes/no) 0.344 0.198 1.74 -0.044 0.732 0.082 
Psychiatric (yes/no) -0.065 0.291 -0.22 -0.636 0.505 0.822 
CESD** 0.001 0.064 0.01 -0.125 0.126 0.997 
Income 0.001 0.001 0.85 0.001 0.002 0.396 
Household Size 0.132 0.094 1.41 -0.052 0.316 0.159 
Region 0.009 0.041 0.21 -0.071 0.088 0.831 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -0.780 7.731 -0.10 -15.932 14.372 0.920 
   Private Insurance -0.096 0.301 -0.32 -0.687 0.494 0.749 
   Uninsured -0.304 0.416 -0.73 -1.119 0.511 0.465 
Year (2000 = reference)       
   2002* -0.588 0.249 -2.36 -1.076 -0.100 0.018 
   2004* -0.842 0.314 -2.68 -1.459 -0.226 0.007 
   2006 -0.440 0.285 -1.54 -0.999 0.119 0.123 
   2008* -0.909 0.290 -3.14 -1.477 -0.341 0.002 
Cancer Status 
(Unchanged = reference) 

     

   Better -0.045 0.189 -0.24 -0.416 0.326 0.811 
   Worse 0.123 0.453 0.27 -0.765 1.010 0.787 
New Cancer (yes/no) -0.048 0.411 -0.12 -0.853 0.758 0.908 
Cancer Treatment (yes/no) -0.149 0.202 -0.74 -0.545 0.247 0.460 
Died (yes/no)* 0.923 0.439 2.10 0.063 1.784 0.035 
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Intercept 1.325 1.548 0.86 -1.709 4.360 0.392 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 

 

4.7.2 Retirement Change 4-Years Post Diagnosis  

Table 31 shows that the majority of individuals experience no change in retirement 

(72.5%).  Some 19.3% went from working at baseline to retirement 4-years after diagnosis.  

Interestingly, 8.1% went from retirement back to working. 

 

Table 31. Changes in Retirement 4-Years Post Index (n = 4,872,630) 

 Frequency Percent 

Retirement-to-working 394,683 8.1% 

No Change 3,532,657 72.5% 

Working-to-Retirement 945,290 19.3% 

 

 Compared to individuals who did not experience a change in retirement, individuals on 

Medicaid (p < 0.001) and the year 2004 was a significant predictor (p = 0.029) of individuals 

who went from retirement status to actively working.  For those who went from working to 

retirement, compared to individuals who experienced no change in retirement status, age (p = 

0.029), marital status (p = 0.045), private insurance (p = 0.033), and cancer status (p = 0.022) 

were significant predictors of individuals transitioning from working to retirement (Table 32). 

Table 32. Multinomial Logistic Regression Assessing the Association of Demographics and 
Cancer Characteristics on Retirement 4-Years Post Diagnosis (n = 3,292,600) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower 

CI 
Upper 

CI 
P-Value 

Retirement = -1 
(Retired-to-Working) 
 

      

Net Worth Baseline 0.001 0.001 -0.15 0.001 0.002 0.879 
Female 0.231 0.409 0.56 -0.571 1.033 0.572 
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Age 0.028 0.040 0.70 -0.051 0.106 0.486 
Race 0.462 0.365 1.27 -0.253 1.178 0.205 
Hispanic Ethnicity (yes/no) -1.721 7.288 -0.24 -16.004 12.563 0.813 
Marital Status 0.036 0.313 0.11 -0.579 0.650 0.910 
Smoking (yes/no)  0.755 0.536 1.41 -0.296 1.806 0.159 
Alcohol (yes/no) -0.434 0.367 -1.18 -1.152 0.285 0.237 
Education (years) -0.092 0.053 -1.75 -0.195 0.011 0.081 
Self-Report Health (1-5) 0.246 0.192 1.28 -0.129 0.622 0.199 
Blood Pressure (yes/no) -0.371 0.365 -1.01 -1.087 0.345 0.310 
Diabetes (yes/no) -0.353 0.475 -0.74 -1.284 0.579 0.458 
Lung Disease (yes/no) 0.599 0.664 0.90 -0.702 1.901 0.367 
Heart Disease (yes/no) -0.340 0.521 -0.65 -1.360 0.680 0.514 
Stroke (yes/no) 0.349 2.035 0.17 -3.640 4.337 0.864 
Arthritis (yes/no) -0.182 0.363 -0.50 -0.893 0.529 0.616 
Psychiatric (yes/no) -0.074 0.471 -0.16 -0.997 0.850 0.876 
CESD** -0.093 0.107 -0.86 -0.303 0.118 0.388 
Income 0.001 0.001 0.01 0.001 0.002 0.993 
Household Size 0.106 0.149 0.71 -0.185 0.398 0.475 
Region 0.118 0.060 1.95 -0.001 0.236 0.051 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid* -21.120 1.439 -14.67 -23.941 -18.299 <0.001 
   Private Insurance -0.069 0.758 -0.09 -1.555 1.416 0.927 
   Uninsured 0.008 1.155 0.01 -2.255 2.271 0.995 
Year (2000 = reference)       
   2002 -0.717 0.613 -1.17 -1.918 0.484 0.242 
   2004* 1.033 0.489 2.11 0.074 1.992 0.035 
   2006 -0.124 0.564 -0.22 -1.229 0.982 0.826 
   2008 - - - - - - 
Cancer Status 
(Unchanged = reference) 

     

   Better 0.123 0.360 0.34 -0.584 0.829 0.734 
   Worse 1.713 2.094 0.82 -2.392 5.818 0.413 
New Cancer (yes/no) -0.631 3.075 -0.21 -6.658 5.397 0.837 
Cancer Treatment (yes/no) -0.460 0.424 -1.09 -1.290 0.370 0.278 
Died (yes/no) 0.853 1.474 0.58 -2.037 3.743 0.563 
Intercept -4.647 3.644 -1.28 -11.789 2.496 0.202 
       
Retirement = 1 
(Working-to-Retired) 
 

      

Net Worth Baseline 0.000 0.000 -0.67 0.000 0.000 0.502 
Female 0.246 0.226 1.09 -0.196 0.689 0.275 
Age* -0.043 0.019 -2.18 -0.081 -0.004 0.029 
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Race 0.160 0.345 0.46 -0.517 0.836 0.644 
Hispanic Ethnicity (yes/no) 0.087 0.485 0.18 -0.864 1.039 0.857 
Marital Status* 0.422 0.210 2.01 0.010 0.834 0.045 
Smoking (yes/no)  0.172 0.326 0.53 -0.467 0.811 0.598 
Alcohol (yes/no) 0.255 0.213 1.20 -0.162 0.673 0.231 
Education (years) -0.051 0.035 -1.45 -0.121 0.018 0.146 
Self-Report Health (1-5) -0.019 0.110 -0.17 -0.235 0.198 0.867 
Blood Pressure (yes/no) 0.095 0.225 0.42 -0.346 0.537 0.673 
Diabetes (yes/no) 0.019 0.320 0.06 -0.609 0.647 0.952 
Lung Disease (yes/no) -0.117 0.382 -0.31 -0.865 0.632 0.759 
Heart Disease (yes/no) 0.288 0.286 1.01 -0.272 0.848 0.314 
Stroke (yes/no) 0.462 0.667 0.69 -0.845 1.769 0.488 
Arthritis (yes/no) 0.227 0.219 1.04 -0.203 0.657 0.300 
Psychiatric (yes/no) 0.058 0.350 0.17 -0.627 0.744 0.868 
CESD** -0.044 0.073 -0.60 -0.188 0.100 0.549 
Income 0.000 0.000 -0.06 0.000 0.000 0.951 
Household Size 0.085 0.103 0.82 -0.118 0.287 0.413 
Region 0.079 0.045 1.76 -0.009 0.167 0.078 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -1.734 10.829 -0.16 -22.958 19.491 0.873 
   Private Insurance* 0.680 0.318 2.14 0.056 1.304 0.033 
   Uninsured -0.177 0.489 -0.36 -1.136 0.782 0.718 
Year (2000 = reference)       
   2002 0.311 0.274 1.13 -0.226 0.848 0.257 
   2004 0.120 0.331 0.36 -0.529 0.770 0.717 
   2006 0.545 0.300 1.81 -0.044 1.133 0.070 
   2008 - - - - - - 
Cancer Status 
(Unchanged = reference) 

     

   Better* 0.502 0.219 2.29 0.072 0.932 0.022 
   Worse 1.171 1.131 1.03 -1.047 3.388 0.301 
New Cancer (yes/no) -0.727 0.583 -1.25 -1.871 0.416 0.212 
Cancer Treatment (yes/no) -0.180 0.247 -0.73 -0.664 0.303 0.465 
Died (yes/no)* 0.877 0.395 2.22 0.103 1.651 0.026 
Intercept 0.037 1.710 0.02 -3.314 3.388 0.983 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
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CHAPTER 5: DISCUSSION, LIMITATIONS/RECOMMENDATIONS, CONCLUSION 

5.1 Summary of Hypotheses for Zero/Negative Net Worth 

Table 33 provides a summary of hypotheses and their outcome. 

Table 33. Summary Table of Hypotheses 
 

 Hypothesis Outcome 
 

Ho01a A diagnosis of cancer will have no association with zero/negative net 
worth (2-years post diagnosis). 

Reject 

Ho01b A diagnosis of cancer will have no association with zero/negative net 
worth (4-years post diagnosis). 

Reject 

Ho02a There are no differences in zero/negative net worth between males and 
females for patients who have cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho02b There are no differences in zero/negative net worth between males and 
females for patients who have cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho03a There is no relationship between zero/negative net worth and age among 
persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho03b There is no relationship between zero/negative net worth and age among 
persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho04a There is no relationship between zero/negative net worth and self-
reported health among persons with a diagnosis of cancer (2-years post 
diagnosis). 

Failed to be 
rejected 

Ho04b There is no relationship between zero/negative net worth and self-
reported health among persons with a diagnosis of cancer (4-years post 
diagnosis). 

Failed to be 
rejected 

Ho05a Zero/negative net worth does not differ between Non-Hispanic White 
and Non-Hispanic Black persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho05b Zero/negative net worth does not differ between Non-Hispanic White 
and Non-Hispanic Black persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho06a Zero/negative net worth does not differ between Non-Hispanic White 
and Hispanic persons with cancer (2-years post diagnosis). 

Reject 

Ho06b Zero/negative net worth does not differ between Non-Hispanic White 
and Hispanic persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho07a Zero/negative net worth does not differ between geographical regions 
among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho07b Zero/negative net worth does not differ between geographical regions 
among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho08a Zero/negative net worth does not differ among persons who are married 
compared to non-married persons who have a diagnosis of cancer (2-
years post diagnosis). 

Failed to be 
rejected 

Ho08b Zero/negative net worth does not differ among persons who are married 
compared to non-married persons who have a diagnosis of cancer (4-
years post diagnosis). 

Reject 
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Ho09a There is no relationship between zero/negative net worth and education 
among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho09b There is no relationship between zero/negative net worth and education 
among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho10a There is no relationship between zero/negative net worth and physical 
health problems among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho10b There is no relationship between zero/negative net worth and physical 
health problems among persons with cancer (4-years post diagnosis). 

Reject 

Ho11a There is no relationship between zero/negative net worth and mental 
health problems among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho11b There is no relationship between zero/negative net worth and mental 
health problems among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho12a Zero/negative net worth does not differ among persons who are retired 
compared to near-retirees who have a diagnosis of cancer (2-years post 
diagnosis). 

Reject 

Ho12b Zero/negative net worth does not differ among persons who are retired 
compared to near-retirees who have a diagnosis of cancer (4-years post 
diagnosis). 

Failed to be 
rejected 

Ho13a There is no relationship between zero/negative net worth and household 
size among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho13b There is no relationship between zero/negative net worth and household 
size among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho14a There is no relationship between zero/negative net worth and income 
among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho14b There is no relationship between zero/negative net worth and income 
among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho15a Zero/negative net worth does not differ among persons who have one 
diagnosis of cancer compared to individuals who have more than one 
type of cancer diagnosed (2-years post diagnosis). 

Failed to be 
rejected 

Ho15b Zero/negative net worth does not differ among persons who have one 
diagnosis of cancer compared to individuals who have more than one 
type of cancer diagnosed (4-years post diagnosis). 

Failed to be 
rejected 

Ho16a There is no relationship between zero/negative net worth and cancer 
treatment received among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho16b There is no relationship between zero/negative net worth and cancer 
treatment received among persons with cancer (4-years post diagnosis). 

Reject 

Ho17a There is no relationship between zero/negative net worth and type of 
insurance used among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho17b There is no relationship between zero/negative net worth and type of 
insurance used among persons with cancer (4-years post diagnosis). 

Reject 

Ho18a There is no relationship between zero/negative net worth and amount of 
tax burden among persons with cancer (2-years post diagnosis). 

Neither 
rejected nor 
failed to be 

rejected 
Ho18b There is no relationship between zero/negative net worth and amount of 

tax burden among persons with cancer (4-years post diagnosis). 
Neither 

rejected nor 
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failed to be 
rejected 

Ho19a Zero/negative net worth does not differ among persons with a diagnosis 
of cancer who currently smoke compared to individuals who do not 
smoke (2-years post diagnosis). 

Failed to be 
rejected 

Ho19b Zero/negative net worth does not differ among persons with a diagnosis 
of cancer who currently smoke compared to individuals who do not 
smoke (4-years post diagnosis). 

Failed to be 
rejected 

Ho20a Zero/negative net worth does not differ among those with a diagnosis of 
cancer who currently consumer alcohol compared to individuals who do 
not consumer alcohol (2-years post diagnosis). 

Failed to be 
rejected 

Ho20b Zero/negative net worth does not differ among those with a diagnosis of 
cancer who currently consumer alcohol compared to individuals who do 
not consumer alcohol (4-years post diagnosis). 

Reject 

Ho21a There is no relationship between zero/negative net worth and activities 
of daily living among persons with cancer (2-years post diagnosis). 

Neither 
rejected nor 
failed to be 

rejected 
Ho21b There is no relationship between zero/negative net worth and activities 

of daily living among persons with cancer (4-years post diagnosis). 
Neither 

rejected nor 
failed to be 

rejected 
Ho22a There is no relationship between zero/negative net worth and 

instrumental activities of daily living among persons with cancer (2-
years post diagnosis). 

Neither 
rejected nor 
failed to be 

rejected 
Ho22b There is no relationship between zero/negative net worth and 

instrumental activities of daily living among persons with cancer (4-
years post diagnosis). 

Neither 
rejected nor 
failed to be 

rejected 
Ho23a Year will have no association with zero/negative net worth (2-years post 

diagnosis). 
Reject 

Ho23b Year will have no association with zero/negative net worth (4-years post 
diagnosis). 

Failed to be 
rejected 

Ho24a Zero/negative net worth will not differ among persons with a diagnosis 
of cancer who have died during the study time-period versus those who 
did not die (2-years post diagnosis). 

Failed to be 
rejected 

Ho24b Zero/negative net worth will not differ among persons with a diagnosis 
of cancer who have died during the study time-period versus those who 
did not die (4-years post diagnosis). 

Failed to be 
rejected 

Ho25a There is no relationship between zero/negative net worth and cancer 
status among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho25b There is no relationship between zero/negative net worth and cancer 
status among persons with cancer (4-years post diagnosis). 

Reject 
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 Year, retirement status, and Hispanic ethnicity were significant predictors of 

zero/negative net worth 2-years post diagnosis.  Cancer-related variables (i.e., cancer treatment 

and cancer status) were significant predictors of zero/negative net worth 4-years post diagnosis.  

This indicates that, financially, patients are reporting substantial economic burden multiple years 

after this cancer diagnosis.  In addition, those with private insurance were significantly more 

likely to report zero/negative net worth 4-years post diagnosis.  Other demographic indicators 

(i.e., alcohol consumption and marital status) and human capital variables (i.e., physical health) 

also significantly impacted the likelihood of reporting zero/negative net worth. 

5.2 Summary of Hypotheses for Net Worth 

 Table 34 provides a summary of hypotheses and their outcome. 

Table 34. Summary Table of Hypotheses 
 

 Hypothesis Outcome 
 

Ho01a A diagnosis of cancer will have no association with net worth (2-years 
post diagnosis). 

Reject 

Ho01b A diagnosis of cancer will have no association with net worth (4-years 
post diagnosis). 

Reject 

Ho02a There are no differences in net worth between males and females for 
patients who have cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho02b There are no differences in net worth between males and females for 
patients who have cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho03a There is no relationship between net worth and age among persons with 
cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho03b There is no relationship between net worth zero/negative net worth and 
age among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho04a There is no relationship between net worth and self-reported health 
among persons with a diagnosis of cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho04b There is no relationship between net worth and self-reported health 
among persons with a diagnosis of cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho05a Net worth does not differ between Non-Hispanic White and Non-
Hispanic Black persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho05b Net worth does not differ between Non-Hispanic White and Non-
Hispanic Black persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho06a Net worth does not differ between Non-Hispanic White and Hispanic 
persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 
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Ho06b Net worth does not differ between Non-Hispanic White and Hispanic 
persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho07a Net worth does not differ between geographical regions among persons 
with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho07b Net worth does not differ between geographical regions among persons 
with cancer (4-years post diagnosis). 

Reject 

Ho08a Net worth does not differ among persons who are married compared to 
non-married persons who have a diagnosis of cancer (2-years post 
diagnosis). 

Failed to be 
rejected 

Ho08b Net worth does not differ among persons who are married compared to 
non-married persons who have a diagnosis of cancer (4-years post 
diagnosis). 

Failed to be 
rejected 

Ho09a There is no relationship between net worth and education among 
persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho09b There is no relationship between net worth and education among 
persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho10a There is no relationship between net worth and physical health problems 
among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho10b There is no relationship between net worth and physical health problems 
among persons with cancer (4-years post diagnosis). 

Reject 

Ho11a There is no relationship between net worth and mental health problems 
among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho11b There is no relationship between net worth and mental health problems 
among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho12a Net worth does not differ among persons who are retired compared to 
near-retirees who have a diagnosis of cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho12b Net worth does not differ among persons who are retired compared to 
near-retirees who have a diagnosis of cancer (4-years post diagnosis). 

Reject 

Ho13a There is no relationship between net worth and household size among 
persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho13b There is no relationship between net worth and household size among 
persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho14a There is no relationship between net worth and income among persons 
with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho14b There is no relationship between net worth and income among persons 
with cancer (4-years post diagnosis). 

Reject 

Ho15a Net worth does not differ among persons who have one diagnosis of 
cancer compared to individuals who have more than one type of cancer 
diagnosed (2-years post diagnosis). 

Failed to be 
rejected 

Ho15b Net worth does not differ among persons who have one diagnosis of 
cancer compared to individuals who have more than one type of cancer 
diagnosed (4-years post diagnosis). 

Failed to be 
rejected 

Ho16a There is no relationship between net worth and cancer treatment 
received among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho16b There is no relationship between net worth and cancer treatment 
received among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 
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Ho17a There is no relationship between net worth and type of insurance used 
among persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho17b There is no relationship between net worth and type of insurance used 
among persons with cancer (4-years post diagnosis). 

Failed to be 
rejected 

Ho18a There is no relationship between net worth and amount of tax burden 
among persons with cancer (2-years post diagnosis). 

Neither 
rejected nor 
failed to be 

rejected 
Ho18b There is no relationship between net worth and amount of tax burden 

among persons with cancer (4-years post diagnosis). 
Neither 

rejected nor 
failed to be 

rejected 
Ho19a Net worth does not differ among persons with a diagnosis of cancer who 

currently smoke compared to individuals who do not smoke (2-years 
post diagnosis). 

Failed to be 
rejected 

Ho19b Net worth does not differ among persons with a diagnosis of cancer who 
currently smoke compared to individuals who do not smoke (4-years 
post diagnosis). 

Failed to be 
rejected 

Ho20a Net worth does not differ among those with a diagnosis of cancer who 
currently consumer alcohol compared to individuals who do not 
consumer alcohol (2-years post diagnosis). 

Failed to be 
rejected 

Ho20b Net worth does not differ among those with a diagnosis of cancer who 
currently consumer alcohol compared to individuals who do not 
consumer alcohol (4-years post diagnosis). 

Failed to be 
rejected 

Ho21a There is no relationship between net worth and activities of daily living 
among persons with cancer (2-years post diagnosis). 

Neither 
rejected nor 
failed to be 

rejected 
Ho21b There is no relationship between net worth and activities of daily living 

among persons with cancer (4-years post diagnosis). 
Neither 

rejected nor 
failed to be 

rejected 
Ho22a There is no relationship between net worth and instrumental activities of 

daily living among persons with cancer (2-years post diagnosis). 
Neither 

rejected nor 
failed to be 

rejected 
Ho22b There is no relationship between net worth and instrumental activities of 

daily living among persons with cancer (4-years post diagnosis). 
Neither 

rejected nor 
failed to be 

rejected 
Ho23a Year will have no association with net worth (2-years post diagnosis). Failed to be 

rejected 
Ho23b Year will have no association with net worth (4-years post diagnosis). Failed to be 

rejected 
Ho24a Net worth will not differ among persons with a diagnosis of cancer who 

have died during the study time-period versus those who did not die (2-
Failed to be 

rejected 
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years post diagnosis). 
Ho24b Net worth will not differ among persons with a diagnosis of cancer who 

have died during the study time-period versus those who did not die (4-
years post diagnosis). 

Failed to be 
rejected 

Ho25a There is no relationship between net worth and cancer status among 
persons with cancer (2-years post diagnosis). 

Failed to be 
rejected 

Ho25b There is no relationship between net worth and cancer status among 
persons with cancer (4-years post diagnosis). 

Reject 

 

 Cancer-related, human capital, demographic, and economic indicators had no statistically 

significant association on net worth 2-years after diagnosis.  These results are similar to those 

hypotheses for zero/negative net worth.  However, geographic region, physical health, retirement 

status, income, and cancer status had significant associations with net worth 4-years post 

diagnosis. 

5.3 Discussion Overview 

 This section is divided in to three areas:  1) evaluation of the impact of cancer on net 

worth and consumer debt; 2) evaluation of the impact of cancer on mortgage debt and home 

equity; and 3) evaluation of the impact of cancer on retirement.  These sections will be followed 

by limitations for this study, future recommendations for research in cancer patient populations, 

and study conclusions. 

 As of 2012, there are approximately 13.7 million Americans who have a history of 

cancer, commonly referred to as cancer survivors (American Cancer Society, 2013).  The 

economic burden of cancer in the United States is substantial and expected to increase 

substantially in the future due to anticipated growth and ageing of the population, improvements 

in survival as well as trends in treatment patterns and costs of care following cancer diagnosis.  

The projected costs of cancer care by 2020, when controlling for initial and last year of life 

phases of care, are projected to be $173 billion, which represents a 39 percent increase from 
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2010 (Mariotto, Yabroff, Shao, Feuer, & Brown, 2011).  These increases in cost can be viewed 

in Figure 5. 

Figure 5. Cost of Cancer Care by Phase of Care, All Sites,  
All Ages Male and Female, in 2010 Dollars 

 

Cancer and its treatment result in substantial losses of economic resources and 

opportunities, for patients, families, employers and society overall.  These losses can include 

financial loss, reduced quality of life, morbidity, and premature death.  Patients, taxpayers, and 

insurers increasingly are struggling with the cost of care for many diseases.  Cancer treatment in 

particular has outpaced other diseases.  New drugs often cost $100,000 a year and typically yield 

a few more months or years of life.  In a study analyzing a group of 250 cancer patients across all 

cancer types using SEER-Medicare data, all but one had insurance, two-thirds were covered by 

Medicare, 83 percent also had prescription drug coverage, yet out-of-pocket expenses averaged 

$712 a month for copays, medicine, lost wages and travel (Abernethy et al., 2010).   In some 

cases, cost can be a factor that affects the treatment decisions of people with cancer: one in 

twelve (8 percent) say they delayed or did not get car for cancer because of the cost; and 4 

percent say they chose one cancer treatment over another because of cost (Kaiser Family 
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Foundation, 2006).  For some, high treatment costs may lead to noncompliance and, in turn, 

result in poorer clinical outcomes (Kelley & Venook, 2010; Sedjo & Devine, 2011).  Further, 

patients with cancer may be reluctant to discuss costs with their providers because of concerns 

about biasing treatment recommendations (Meropol et al., 2009; Weinfurt, 2007).  

The overall purpose of this study was to assess financial and retirement trends in persons 

with cancer as it relates to the human capital theory (Becker, 1993) and life-cycle hypothesis 

(Modigliani & Brumberg, 1954).  The primary objective for this investigation surrounded the 

impact of cancer on rates of net worth.  Secondary objectives for this study included 

understanding levels of consumer debt, mortgage debt, and home equity, and measuring changes 

in retirement trends within a cancer patient population.  Findings from this study will have 

marked policy implications in the cancer patient population, as this study examined net worth 

and debt in patients with cancer using a nationally representative dataset of individuals 50 years 

and older.  This work will inform efforts by health care policy makers, health care systems, and 

employers to improve the cancer survivorship experience in the United States. 

 

5.4 Net Worth and Consumer Debt 

Consistent with the intensity of treatment for initial care, recurrence, and end-of-life care, 

cancer costs are highest in the initial period following diagnosis and among patients who die 

from their disease, at the end of life (Brown, Riley, Schussler, & Etzioni, 2002; Fireman et al., 

1997; Riley, Potosky, Lubitz, & Kessler, 1995; Taplin et al., 1995; Yabroff, Warren, & Brown, 

2007; Yabroff et al., 2008).  Costs are lowest in the period between the initial and end-of-life 

periods, following a “U-shaped” curve.  This width and height of this U-shaped cost curve vary 

be cancer site, stage at diagnosis, and patient age (Brown et al., 2002; Riley et al., 1995; Taplin 
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et al., 1995; Yabroff et al., 2008; Yabroff et al., 2009; Yabroff et al., 2009; Yabroff, Lund, 

Kepka, & Mariotto, 2011).  Cancer costs are typically reported starting at diagnosis or the time 

of a specific event for a group of cancer patients defined by clinical characteristics (incidence 

costs) or for all cancer survivors alive in a specific year (prevalence costs).  Figure 6 displays an 

example of these u-shaped costs.  Costs increase substantially around 24 and 48 months, (and 

would continue to do so as survival continues (Yabroff et al., 2008). 

Figure 6. Monthly Costs of Care for Colorectal Cancer Patients by Length of Survival 

 
                                          Yabroff KR, Lund J, Kepka D, et al. 2006 
 

Two-years post diagnosis of cancer, approximately 48 percent of patients in this current 

study had zero/negative net worth.  By four-years, that number had increased to almost 65 

percent.  When looking at zero/negative net worth two-years after diagnosis, Hispanic ethnicity 

had a positive (OR = 2.05; 95% CI: 1.03-4.09) and significant (p = 0.042) association with 

zero/negative net worth.  A potential explanation for this may be a lack of access to health 

insurance within the Hispanic population.  Thorpe & Howard, 2003 found that non-elderly 
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cancer patients without insurance were found to be at risk for receiving inadequate cancer care, 

especially if they were Hispanic.      

In addition to the aforementioned, those who are retired were found to be significantly 

less likely (p = 0.047) to have zero/negative net worth (OR = 0.72, 95% CI: 0.53-0.99).  This 

indicates that patients who are currently working with a diagnosis of cancer are significantly 

more likely to have zero/negative net worth.  Four-years post diagnosis, patients who were 

receiving treatment for their cancer were 52 percent more likely to have zero/negative net worth.  

Furthermore, those whose cancer worsened were 46 percent more likely to have zero/negative 

net worth.  These results indicate that patients may be going into bankruptcy while attempting to 

receive additional treatment.  (Weaver, Rowland, Bellizzi, & Aziz, 2010) analyzed the 

prevalence of forgoing care because of financial concerns in cancer patients using the U.S. 

National Health Interview Survey and found that more than two million U.S. cancer survivors 

did not receive one or more needed medical services because of financial concerns during the 

study period.  Other studies have shown that illness or medical bills contributed to approximately 

half of bankruptcies in the U.S. (Himmelstein, Warren, Thorne, & Woolhandler, 2005). 

(Jacobs, Thoedtmann, Brunner, & Kiechle, 2004) created an economic model to help 

reduce the cost of chemotherapy for gynecologic cancer patients and after implementation of this 

model, they were able to reach cost-effectiveness for their chemo unit within a year, pay back 

previous debt and were able to employ new medical staff.  The following criteria were used: 1) 

analysis of a patient’s current financial situation; 2) precalculation of chemotherapy costs; 3) 

assignment to an individuals cost-covering reimbursement pathway; and 4) postcalculation for 

cost efficiency and elimination of potential mistakes.  If economic models such as these could be 

implemented at the patient and provider levels, this may help other cancer patient populations 



	   175	  

with cost containment. 

Medicare was shown to be protective in the present investigation with zero/negative net 

worth four-years post diagnosis.  Those with private insurance were significantly more likely (p 

= 0.001) to have zero/negative net worth 4-years post diagnosis of cancer (OR = 2.42; 95% CI: 

1.43-4.08).  These results indicate that those not covered by Medicare are at higher risk of having 

zero/negative net worth.  Because most health insurance plans require some form of cost-sharing 

for drug therapy (e.g., 20% copayment is typical), patients and their families with health 

insurance may face bills of tens of thousands of dollars for a full course of treatment.  Patients 

may delay treatment or fail to seek care because of high patient cost-sharing.  (Yabroff et al., 

2008) estimated the net costs of care for elderly cancer patients on Medicare and found that for 

patients diagnosed in 2004, aggregate five-year net costs of care to Medicare were estimated to 

be approximately $21.1 billion, with cost of care highest for lung, colorectal, and prostate 

cancers.  For those not covered by Medicare, out-of-pocket costs could be substantially higher 

due to less coverage, particularly those for the uninsured.  Figure 7 shows the significant 

economic burden stratified by cancer-type (Mariotto et al., 2011). 
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Figure 7. Costs by Phase of Cancer and Cancer-Type (in Billions) 

 

 

Theories relating to health insurance are complex (Bernoulli, 1954; von Neumann & 

Morgenstern, 1944).  (Freidman & Savage, 1948) were among the first to apply utility theory to 

health insurance.  According to their theory, consumers facing an uncertain loss of income of 

wealth have the choice between putting up with the situation (i.e., out-of-pocket costs) or buy 

insurance.  A consumer who purchases insurance is said to be “risk averse” because he/she is 

choosing certainty in preference of uncertainty.  However, a key limitation to this theory is that 

this model specifies the insurance payoff as simply covering the consumer’s medical care 

spending without insurance and implies that all the medical care purchases that the ill consumer 

would want to make are within the consumer’s budget constraint.  Medical costs that are 
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unaffordable are not recognized by this model.  However, John Nyman explained an alternative 

reason for why people desire health insurance (Nyman & Maude-Griffin, 2001).  This theory 

differs in that people desire financial access to medical care that insurance offers.  In other 

words, additional health care that an insured consumer would purchase with the income that is 

transferred from him/her from those who remain healthy, when he/she becomes ill (i.e., creating 

a pool of insurance).  By creating a pooling arrangement, sick individuals now have the ability to 

receive a transfer of income from those that are healthy, which helps address the affordability 

constraint that might happen when sick people face when net worth decreases below the cost of 

medical treatment (e.g., cancer).  Serious medical care is often associated with great pain and 

suffering- the insurance price reduction would only affect those who are ill.  The income transfer 

often allows that insured consumer to gain access to care that would be unaffordable without 

insurance.  Adapting this kind of model to private health insurance companies may allow 

patients with financially debilitating diseases (i.e., cancer) to be able to gain the access to care 

they require, without foregoing treatment because of cost.  

Individuals reporting any consumer debt increased from 18.7 percent two-years post 

diagnosis, to almost 44 percent four-years post cancer diagnosis.  In the HRS, consumer debt 

consists of any medical or credit card debt.  Cancer-related variables had a significant association 

with consumer debt four-years post diagnosis.  Those who reported their cancer improving four-

years post diagnosis were 60 percent less likely (p = 0.008) to have consumer debt compared to 

individuals whose cancer stayed the same.   In addition, those receiving treatment for their 

cancer were 71 percent more likely (p = 0.006) to have consumer debt compared to individuals 

who did not receive treatment.  Patients who developed a new cancer were 29 percent less likely 

(p = 0.050) to hold consumer debt.  In 2005, Harvard Law and medical schools released a study 
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that measures the impact of health insurance when a patient faces a dramatic illness 

(Himmelstein, Warren, Thorne, & Woolhandler, 2009).  The study surveyed 1,771 of the 1.46 

million people who filed personal bankruptcy charges between 2001 and 2002 and followed up 

with phone interviews of 900 participants.  They explored financial, housing, and medical issues, 

and reported the following data: 1) 57 percent of all bankruptcy filings were due to medical 

expenses; 2) 68 percent had either personal or employment health insurance; 3) 75 percent had 

medical insurance at the time of diagnosis; 4) 46 percent said illness and medical bills were the 

primary reasons for filing bankruptcy; and 5) 38 percent lost coverage prior to filing bankruptcy 

due to illness or job loss.  Results from this study support these findings.      

In 2009, Chapter 7 bankruptcy filings hit 1.41 million, up 32 percent from 2008 (Patel & 

Rushefsky, 2006).  Medical issues accounted for approximately 62 percent of all personal 

bankruptcies filed in 2007, with 60 percent having private coverage (not Medicare or Medicaid) 

(Himmelstein, Warren, Thorne, & Woolhandler, 2009).  Out-of-pocket costs of bankrupt families 

were approximately $17,749 (on average) for those with private insurance and approximately 

$26,971 (on average) for those without any insurance (Arnst, 2009; Murray & Doughterty, 

2010).  These bankruptcies were solidly middle class at the time of diagnosis, two-thirds owned 

a home, and over 75 percent were college educated (Brink, 2008).  Cancer is the highest cost 

diagnosis among those declaring bankruptcy for medical reasons. (Meropol et al., 2009) 

conducted a national survey of cancer patients and their families, and found that 19 percent lost 

or changed jobs or needed to work fewer hours because of the illness, more then 33 percent 

reported they were unable to perform their job well, and 22 percent reported lower income. 

Kateb & Neale (2011) from the National Brain Tumor Foundation argued that while the 

government has made attempts to create a different healthcare system to help the uninsured gain 
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access to care, there has been no attempt to provide patient family relief for those who already 

have insurance.  The purpose of the Patient Family Relief Fund (PFRF) is to provide extra 

funding to cover only the cost of healthcare that is not covered by private insurance for those 

suffering terminal and serious illness (i.e., cancer, neurological illness, etc.).  PFRF could work 

similar to educational grant and student loans for university students.  One of the government 

offices would be in charge of the new program and banks could create a secure bond to create 

this bridge loan. Therefore, the government could incentivize such programs and immediately 

slowdown the personal bankruptcies filed as result of healthcare. The PFRF Initiative would 

prevent the financial breakdown of families while helping the U.S. economy.  While this 

proposed method might not be the cure for the economic recession, the healthcare system PFRF 

could function as a support mechanism and help slow the progression of personal health related 

bankruptcies, while healthcare reform occurs. By focusing on healthcare exclusively, dollars will 

be used to help both the patients and the healthcare industry by slowing down the healthcare 

budget deficit.   

The results of the current work indicate that certain human capital factors, such as health 

(i.e., a diagnosis of cancer), play an important role in predicting the likelihood of holding debt 

and negative net worth.  Health, as a human capital factor, influences individuals’ productivity, 

which in turn affects the level of individuals’ productivity (Becker, 1993). It is possible that the 

advent of the physical health problems (i.e., cancer and other chronic conditions) creates a need 

for additional financial resources, which can lead to a high level of consumer debt or other debt. 

In addition, when exploring the impact of cancer on the life-cycle hypothesis, if the 

majority of patients are reporting zero/negative net worth and high levels of consumer debt (i.e., 

credit cards and medical bills), the life-cycle hypothesis may not necessarily hold.  Individuals 
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normally have consumption expenditure exceeding income as a result of making major purchases 

early in a person’s life.  By retirement, consumption expenditure and income begin to decline; 

therefore, in retirement, the individual dis-saves and lives off previous savings until death 

(Modigliani & Brumberg, 1954).  However, if individuals who are near-retirement or retired are 

going bankrupt and experiencing zero/negative net worth, this hypothesis is violated and 

individuals have to revert back to behaviors typically occurring in the early stages of life (i.e., 

borrowing against your net worth). 

When the Great Recession hit in 2008, an increasing number of cancer patients became 

overwhelmed by their medical bills contacted the Cancer Support Community (CSC) for help on 

how to handle their medical expenses (Printz, 2011).  As a result, the CSC added “Coping with 

the Costs of Cancer” to its series of educational programs for cancer patients and caregivers.  It 

consists of a free 3-hour workshop and covers three main subject areas: employment issues, 

benefits and insurance, and the emotional impact on the family coping with cancer costs.  

Oncologists need to be armed with information to help them determine and communicate the 

value of specific cancer treatments, so that individuals can plan and obtain any necessary 

additional financial support. 

 

5.5 Mortgage Debt and Home Equity 

 The secondary objectives for the present study included measuring changes in retirement 

trend, levels of consumer debt, mortgage debt, and home equity within a cancer patient 

population.  Limited research exists on the impact of cancer on external direct costs, such as 

mortgage debt.  To the investigator’s knowledge, this is the first study that has examined the 

impact of cancer on mortgage debt and home equity. 
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Cancer-related variables were not significant predictors of mortgage debt two-years post 

diagnosis or home equity four-years post diagnosis.  However, examining mortgage debt four-

years post cancer diagnosis, cancer-related variables were significant predictors.  Those who 

reported their cancer worsening were significantly more likely (p < 0.001) to report having 

mortgage debt (OR = 1.97; 95% CI: 1.38-2.81) compared to those whose cancer got better or 

stayed the same.  Finally, those receiving treatment for their cancer were significantly more 

likely (p = 0.027) to have mortgage debt (OR = 1.57; 95% CI: 1.05-2.34) than those not 

receiving treatment for their cancer.  Based upon results from this study, further research 

assessing socio-economic implication of cancer survivorship is warranted. 

 Cancer can be a substantial financial burden on families, particularly those with lower 

income, and those facing cancer without health insurance.  Many have to utilize (or deplete) their 

savings to pay for cancer treatments, and some have trouble affording basic necessities like food 

and housing while paying for cancer care.  Results from the Kaiser Foundation analysis that used 

the National Survey of Households Affected by Cancer reported that 13 percent borrowed money 

from relatives, 11 percent sought the aid of a charity or public assistance, and seven percent 

borrowed money or took hour another mortgage on their home (Kaiser Family Foundation, 

2006). 

Mols, Thong, Vissers, Nijsten, & van de Poll-Franse (2012) conducted a study on 

analyzing socio-economic implications of cancer survivorship and found that of the 21.2 percent 

of their patient sample who tried to obtain a home loans, 9.5 percent experienced either rejection 

of the home loans or acceptance, but had pay additional fees.  Studies in patients with non-

polyposis colorectal cancer and melanoma have yielded similar results, with two percent and six 

percent of survivors experiencing problems obtaining home loans, respectively (Bleiker et al., 
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2007; Noorda et al., 2007; Wagner et al., 2005).  In addition, two other studies among Hodgkin 

and non-Hodgkin lymphoma survivors in the Netherlands showed much higher rates of problems 

with obtaining a home loan among those who actually tried (63% and 73%, respectively) (Mols 

et al., 2006; Mols et al., 2007).  However, some of these difficulties may be attributed to a shift 

in bank rules and regulations, as well as economic recessions over the past several years. 

Amir, Wilson, Hennings, & Young (2011) explored the impact of cancer-related financial 

hardship/worries on family life on a sample of 40 patients and found that over half of the 

participants, especially those of working age, descried cancer-related financial worries, which 

included house repossession, bankruptcy, loss of independence, and relationship breakdowns.  

Future research needs to examine the long-term effects of financial difficulties and specific 

financial issues that affect those with private health insurance. 

 

5.6 Retirement 

Cancer in the period immediately prior to retirement has implications for both cancer 

survivors and society.  There are important economic consequences to this decision.  If cancer 

survivors retire prematurely, they may have less saved for the post-retirement period than they 

had planned (Jefferson, 2007; Johnson, Mermin, & Murphy, 2007).  According to analyses of the 

2000 National Health Interview Survey (NHIS), cancer survivors had poorer outcomes across all 

employment-related burden measures relative to non-cancer individuals (Yabroff, Lawrence, 

Clauser, Davis, & Brown, 2004).    However, if cancer survivors retire later, they may increase 

their savings for retirement or continue working as a hedge against uncertain future medical 

costs.  The individual decisions to work longer until complete retirement contribute important 

economic and social benefits to society (Butricia, Smith, & Steuerle, 2006).  
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The evaluation of the impact of cancer on retirement has been relatively sparse and has 

documented little more than changes from employed to retired.  A report from one study showed 

that 10 percent of long-term cancer survivors who were working at the time of diagnosis were 

retired 5 years after diagnosis at a mean age of 61.9 years (SD = 8.2) (Bradley & Bednarek, 

2002). Another study of long-term cancer survivors in The Netherlands found that, among those 

working at the time of diagnosis, only 44 percent returned to their jobs (mean age.46.9), and 24 

percent of them worked part-time (van der Wouden et al., 1992).  

Two-years post diagnosis, the majority of individuals in the current study experienced no 

change in retirement status (approximately 73.4%).  However, there were 1.1 million individuals 

(17.9%) who went from actively working to full retirement, and approximately half a million 

individuals (8.7%) who were fully retired and then went back to working (either part-time or 

full-time).  These results are consistent with other studies.  Short et al. (2005) found that 

approximately nine percent of individuals with cancer were unable to work at all and labor force 

participation dropped by 12 percentage points from diagnosis to follow-up.  Other studies have 

found the drop in employment following cancer to be of similar magnitude (C. Bradley et al., 

2002).  (Kessler, Greenberg, Mickelson, Meneades, & Wang, 2001) in an analysis of the 

MacArthur Foundation Midlife Development in the United States (MIDUS) survey, found 88 

percent of employed people who develop cancer remain at work after receiving their diagnosis 

and during at least some part of their treatment.  While a diagnosis of cancer may occur at any 

age, the incidence of cancer in persons aged 50 or more at diagnosis is substantially higher than 

under the age of 50.  In 2005, the age-adjusted incidence rate for all cancers under age 50 was 95 

cases per 100,000 persons compared to 1,382 cases per 100,000 persons for those 50 or older 

(American Cancer Society, 2008).  As the incidence of cancer and its risk rise with age, the 
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health shock from cancer may significantly impact retirement decisions. 

Building upon the aforementioned, a change in retirement, gender, marital status, 

education, household size, region, Medicare coverage, and cancer status were significant 

predictors of individuals who went from retirement status to actively working.  However, 

compared to individuals who did not experience a change in retirement, gender, age, and the 

years 2002, 2004, and 2008 were significant predictors of individuals who went from currently 

working to retirement.   

Individuals on Medicare were significantly more likely to go from retirement to working 

(p = 0.014).  However, the relationship with economic burden and health insurance in the U.S. is 

complex, so results should be interpreted with caution.  Maintaining or obtaining additional 

health insurance coverage to cover expenses may lead cancer survivors or their employed family 

caregivers to work longer hours, continue working, and/or come out of retirement (C. Bradley & 

Bednarek, 2002; C. Bradley, Bednarek, & Newumark, 2002; C. J. Bradley, Neumark, Luo, & 

Bednarek, 2007; Hollenbeak, Short, & Moran, 2011).  Further research analyzing the impact of 

cancer on retirement is needed to assess the impact of health insurance coverage on retirement.  

Evaluation of financial burden, employment, and health insurance trajectories in cancer 

survivors and their families will be an important area for additional research, particularly in 

relation to changes in health insurance from the 2012 Affordable Care Act (ACA). 

  

5.7 Limitations/Recommendations 

 Certain limitations should be considered when interpreting results from this study.  One 

of the key considerations is the inability to stratify by cancer type or severity; therefore, 

sensitivity subgroup analyses of prevalent types of cancer among men and women cannot be 
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conducted.  While the number cancer status can be assessed, determining metastatic versus non-

metastatic cancer is unable to be assessed.  Furthermore, due to lack of response from individuals 

regarding specific type of cancer treatment received, cancer treatment had to be dichotomized in 

to whether or not a patient received treatment in order to avoid a significant drop in sample size.   

Due to a limited amount of specific chronic conditions reported in the HRS, a co-

morbidity index such as the Charlson or Elixhauser cannot be utilized.  Future research that links 

Medicare and private insurance claims data to those in the HRS in order to assess specific cancer 

type to assess rates of net worth and debt is highly encouraged.  

Certain limitations exist when using a logistic regression model.  Logistic regression 

violates many assumptions of linear regression, one of these being homoscedasticity. In addition, 

the residual is not normally distributed.  However, when analyzing zero/negative net worth, any 

amount of consumer debt, mortgage debt or home equity, logistic regression was the best option. 

Extending the current work, propensity score matching (PSM) may also be considered for 

this study to yield excess, versus attributable, burdens of illness.  However, certain limitations 

exist when using PSM.  If PSM is conducted, even though an excess burden of illness may have 

been possible, there would have been no method to calculate nationally representative results due 

to the statistical weighting procedures required.  One of the limitations of PSM has been that the 

approach can only matched based upon observable variables (Seeger, Williams & Walker 2005).  

The HRS captures some information concerning risk factors for cancer, but it does not measure 

family medical history.  In addition, potential bias may exist within the PSM and accompanying 

results, because individuals diagnosed with cancer might inherently seek treatment with more 

intensity compared to other chronic conditions.     
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Finally, certain limitations exist when using survey data.  Missing data is a concern 

within population-based survey data.  Sampling provides a theoretical basis for unbiased 

estimation of population parameters and the associated sampling variance of the sample 

estimates.  A successful survey is dependent upon the control of these sampling variances and 

other sources of error.  Survey data is susceptible to bias and variable errors.  

  

5.8 Conclusion 

 As of 2012, there were 13.7 million individuals who were considered cancer survivors.  

This nationally representative investigation of 6.1 million patients over 50 years of age with 

cancer found that approximately 65 percent of cancer patients reported zero/negative net worth 

of cancer and almost 45 percent of cancer patients reported consumer debt four-years post 

diagnosis.  Patients reported substantial economic burden multiple years after cancer diagnosis.  

Future research needs to focus on longitudinal economic burden with an emphasis on net worth, 

debt, and bankruptcy.   

Additionally, cancer-related characteristics, human capital, and economic indicators 

explain a significant amount of the change in net worth two- and four-years post diagnosis of 

cancer.  In the cancer patient population, the life-cycle hypothesis and the human capital theory 

is supported with regard to patients in poor health experiencing lower income, poor outcomes, 

and negative net worth.    

To date, little work has focused on the economic burden of long-term care survivorship, 

with regard to analyzing net worth and debt.  These significant financial burdens may adversely 

affect their access and adherence to recommended therapy, surgeries, and treatments.  Programs 

provided by the CSC need to continue to reach out to patients with cancer to provide assistance 
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in managing their financial burden.  In addition, program initiatives that prevent cancer patients 

and patients with other expensive illnesses need to be encouraged and supported by the federal 

and state governments.  Finally, future research needs to assess rates of net worth and debt 

stratifying by cancer-type and stage, in addition to treatment approaches is warranted.  
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Dependent Variables 
 
Primary Outcomes 
 

NET WORTH:  The net value of total wealth (including second home), which is 
calculated as the sum of all wealth components less all debts.  It is the sum of (Housing, 
Real_Estate, Transportation, Business, IRA, Stock, Checking , CD, Bond, Other_Savings) less 
(Consumer Debt [CD], Mortgage Debt [MD], and Home Equity Debt [HE]). 
 
Housing is assigned the reported or imputed value of the respondent’s primary residence. The 
information comes from HRS questions: 

1) Do you live in a mobile home, a one family house, a two family house (duplex), an 
apartment, townhouse, or what? (mobile home/one family house/a two family house, 
duplex/apartment, townhouse/other) 

2) Do you (and your [husband/wife/partner]) own your home, rent it or what?  (own or 
buying/rent/lives rent-free with relative, employer, friend/other) 

3) Do you (or your [husband/wife/partner]) own this (farm/ranch), do you own part of it, 
do you rent it, or what? (owns all/owns part/rents/other) 

4) What is its present value? I mean, what would it bring if it were sold today?  (Amount) 
5) Do you (or your [husband/wife/partner]) own both the mobile home and site, do you 

only own the home, do you rent both the home and site, or what? (owns both home & site/owns 
only site/owns only home/rents both/neither owns nor rents) 

6) What is its present value? I mean, what would it bring if it were sold today?  (Amount) 
 
Real_Estate is assigned the reported or imputed net value of real estate, besides the primary 
residence.  The information comes from HRS questions: 

1) Do you (or your [husband/wife/partner]) have any real estate [(other than your main 
home or second home) / (other than your main home) / (other than your second home)], such as 
land, rental real estate, or money owed to you on a land contract or mortgage? (Yes/Yes, more 
than one/No) 

2) If you sold all that and then paid off any debts on it, about how much would you get? 
(Amount) 

3) Would it amount to less than $____ , more than $---- , or what? 
 
Transportation is assigned the reported or imputed net value of vehicles.  The information 
comes from HRS questions: 

1) Do you (or your [husband/wife/partner]) own anything for transportation, like cars, 
trucks, a trailer, a motor home, a boat, or an airplane? (Yes/No) 

2) What are they worth altogether, minus anything you still owe on them?  (Amount) 
3) Do they amount to less than $_____ , more than $_____ , or what? 

 
Business is assigned the reported or imputed net value of businesses.  The information comes 
from HRS questions:  

1) Do you (or your [husband/wife/partner]) own part or all of a business or farm? 
(Yes/Yes, more than one/No) 

2) If you sold all that and then paid off any debts on it, about how much would you get?  
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(Amount) 
3) Would it amount to less than $_____ , more than $_____ , or what? 

 
IRA is assigned the reported or imputed net value of IRAs/Keoghs. The questions are asked 
about the three largest IRA/Keogh accounts individually through the following questions: 

1) Do you (or your [husband/wife/partner]) have any individual retirement accounts, that 
is IRA or Keogh accounts? (Yes/No) 

2) Let’s talk about the (NEXT) largest IRA or Keogh account/other IRA or Keogh 
account. About how much is in this account at the present time?  (Amount) 
The second question is asked up to three times depending on how many IRAs the respondent 
reports.  
 
Stock is assigned the net value of stocks and mutual funds.  The information comes from HRS 
questions: 

1) Aside from anything you have already told me about do you (or your 
[husband/wife/partner]) have any shares of stock or stock mutual funds?  (Yes/No) 

2) If you (or your [husband/wife/partner]) sold all those and paid off anything you owed 
on them, about how much would you have? (Amount) 

3) Would it amount to less than $____ , more than $_____ , or what? 
 
Checking is assigned the reported or imputed value of checking, savings, and money market 
accounts.  The information comes from HRS questions: 

1)  (Aside from anything you have already told me about…) Do you (or your 
[husband/wife/partner]) have any money in checking or savings accounts or money market 
funds? (Yes/No) 

2) If you added up all such accounts, about how much would they amount to right now?  
(Amount) 

3) Would they amount to a total of less than $____ , more than $_____ , or what? 
 
CD is assigned the reported or imputed value of CDs, government savings bonds and treasury 
bills.  The information comes from HRS questions: 

1) (Aside from anything you have already told me about…) Do you (or your 
[husband/wife/partner]) have any money in CDs, Government Savings Bonds or Treasury Bills? 
(Yes/No) 

2) If you added up all such accounts about how much would they amount to right now?  
(Amount) 

3) Would they amount to a total of less than $____ , more than $_____ , or what? 
 
Bond is assigned the reported or imputed net value of bonds or bond funds.  The information 
comes from HRS questions: 

1) (Aside from anything you have already told me about…) Do you (or your 
[husband/wife/partner]) have any corporate, municipal, government or foreign bonds or bond 
funds? (Yes/No) 

2) If you (or you and your [husband/wife/partner]), sold all those bonds or bond funds, 
and paid off any thing you owed on them, about how much would you have? (Amount) 

3) Would it amount to less than $____ , more than $_____ , or what? 
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Other_Savings is assigned the net value of all other savings.  The information comes from HRS 
questions: 

1) Do you (or your [husband/wife/partner]) have any savings accounts or assets such as 
jewelry, money owed to you by others, a collection for investment purposes, rights in a trust or 
estate where you are the beneficiary, or an annuity that you haven’t already told us about?  
(Yes/No) 

2) If you (or you and your [husband/wife/partner]) sold all that and then paid off any 
debts on it, about how much would you have? (Amount) 

3) Would it amount to less than $____ , more than $_____ , or what? 
 
 RETIREMENT: The following HRS question was used for this outcome: 
 1) Are you working now, temporarily laid off, unemployed and looking for work, 
disabled and unable to work, retired, a homemaker, or what?  

 
 
Secondary Outcomes 
 

CONSUMER DEBT:  Assigned from the reported or imputed value of debt.  The 
information comes from HRS questions: 

1) And do you (or your [husband/wife/partner]) have any debts that we haven’t asked 
about, such as credit card balances, medical debts, life insurance policy loans, loans from 
relatives and so forth? (Yes/No) 

2) Altogether, about how much would that amount to? (Amount) 
3) Would it amount to a total of less than $_____ , more than $_____ , or what? 

 
MORTGAGE DEBT: Assigned from the reported or imputed value of all mortgages 

including those on a second residence.  Both a first and a second mortgage can be reported in the 
data. The information comes from HRS questions: 

1) Do you have a mortgage, land contract, second mortgage, or any other loan that uses 
the property as collateral? Please do not include home equity lines of credit. (Yes, mortgage/land 
contract) 

2) Do you have a mortgage, land contract, second mortgage, or any other loan that uses 
the property as collateral? Please do not include home equity lines of credit. (Yes 2nd mortgage) 

3) Do you have a mortgage, land contract, second mortgage, or any other loan that uses 
the property as collateral? Please do not include home equity lines of credit. (Yes, other loans) 

4) About how much do you still owe on the (mortgage/land contract)?  (Amount) 
5) About how much do you still owe on that second mortgage? (Amount) 

 
HOME EQUITY DEBT: Assigned from the reported or imputed value of all other 

home loans. The information comes from HRS questions: 
1) Do you have a mortgage, land contract, second mortgage, or any other loan that uses 

the property as collateral?  Please do not include home equity lines of credit. (Yes, 
mortgage/land contract) 

2) Do you have a mortgage, land contract, second mortgage, or any other loan that uses 
the property as collateral? Please do not include home equity lines of credit. (Yes 2nd mortgage) 
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3) Do you have a mortgage, land contract, second mortgage, or any other loan that uses 
the property as collateral? Please do not include home equity lines of credit. (Yes, other loans) 

4) About how much do you still owe on that (other) loan? (Amount) 
5) Do you currently have a loan against this (home equity) line of credit?  (Yes/No) 
6) About how much is currently owed? (Amount) 

 
Independent Variables 
 
Human Capital Variables 
 
 EDUCATION: The information comes from HRS question: What is the highest grade of 
school or year of college you completed? 
 
 SELF-REPORTED HEALTH: The respondent’s self-reported general health status.  
Codes range from 1 for Excellent to 5 for Poor. The information comes from HRS question: 
Would you say your health is excellent, very good, good, fair, or poor? 
 
 PHYSICAL HEALTH PROBLEMS: Gives the number of conditions that the 
respondent reports ever having. Variables are derived from the following seven conditions: 
 1) Has a doctor ever told you that you have high blood pressure or hypertension? 
(yes/no) 
 2) Has a doctor ever told you that you have diabetes or high blood sugar? (yes/no) 
 3) Has a doctor ever told you that you have chronic lung disease such as chronic 
bronchitis or emphysema? (yes/no) 
 4) Has a doctor ever told you that you have had a heart attach, coronary heart disease, 
angina, congestive heart failure, or other heart problems? (yes/no) 
 5) Has a doctor ever told you that you have had a stroke? (yes/no) 
 6) Have you ever had, or has a doctor ever told you that you had any emotional, nervous, 
or psychiatric problems? (yes/no) 
 7) Have you ever had, or has a doctor ever told you that you have arthritis or 
rheumatism? (yes/no) 
 
 DEPRESSION SYMPTOMS: Is the sum of questions derived from the Center for 
Epidemiologic Studies Depression (CESD) scale.  The information comes from the following 
HRS questions: 
 1) Much of the time during the past week you felt depressed. Would you say yes or no? 
 2) Much of the time during the past week, you felt that everything was an effort.  Would 
you say yes or no? 
 3) Much of the time during the past week, your sleep was restless. Would you say yes or 
no? 
 4) Much of the time during the past week, you were happy. Would you say yes or no? 
 5) Much of the time during the past week, you felt lonely. Would you say yes or no? 
 6) Much of the time during the past week, you enjoyed life. Would you say yes or no? 
 7) Much of the time during the past week, you felt sad. Would you say yes or no? 
 8) Much of the time during the past week, you could not get going. Would you say yes or 
no?     
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 PHYSICAL ACTIVITIES OF DAILY LIVING: Is the sum of the following HRS 
questions: 
 1) This might not be easy to talk about, but during the last 12 months, have you lost any 
amount of urine beyond your control? 
 2) Because of a health problem do you have any difficulty with walking several blocks? 
 3) Because of a health problem do you have any difficulty with running or jogging about 
a mile? 
 4) Because of a health problem do you have any difficulty with walking one block? 
 5) Because of a health problem do you have any difficulty with sitting for about two 
hours? 
 6) Because of a health problem do you have any difficulty with getting up from a chair 
after sitting for long periods? 
 7) Because of a health problem do you have any difficulty with climbing several flights 
of stairs without resting? 
 8) Because of a health problem do you have any difficulty with climbing one flight of 
stairs without resting? 
 9) Because of a health problem do you have any difficulty with stooping, kneeling, or 
crouching? 
 10) Because of a health problem do you have any difficulty with reaching or extending 
your arms above shoulder level? 
 11) Because of a health problem do you have any difficulty with pulling or pushing large 
objects like a living room chair? 
 12) Because of a health problem do you have any difficulty with lifting or carrying 
weights over 10 pounds, like a heavy bag of groceries? 
 13) Because of a health problem do you have any difficulty with picking up a dime from 
a table? 
 
 INSTRUMENTAL ACTIVITIES OF DAILY LIVING: Is the sum of the following 
HRS questions: 
 1) Because of a health or memory problem do you have any difficulty using a map to 
figure out how to get around in a strange place? 
 2) Because of a health or memory problem do you have any difficulty preparing a hot 
meal? 
 3) Because of a health or memory problem do you have any difficulty with shopping for 
groceries? 
 4) Because of a health or memory problem do you have any difficulty with making phone 
calls? 
 5) Because of a health or memory problem do you have any difficulty taking 
medications? 
 6) Do you get any help with work around the house or yard because of a health problem? 
 7) Because of a health or memory problem do you have any difficulty with managing 
your money- such as paying your bills and keeping track of expenses? 
 
 
Economic Variables 
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HOUSEHOLD SIZE: Counts the number of residents in the household, including the 

respondent and spouse.  The resident and non-resident children and other household residents are 
found in the PR_MC module.  A status variable indicates whether the individual, including a 
child, is a household resident or not.  The Coverscreen Respondent provides household resident 
information.  The Family Respondent updates information about children. 

 
 RETIRED: Is derived from 2 HRS questions: 

1) Are you currently working for pay? (Yes/No) 
2) Are you doing any other work for pay now, such as business of your own, a second 

job, or the military reserves? (Yes/No) 
 

 REGION: Gives the Census Region of respondent residence.  If the residence location in 
the Geographic Region file variables is missing, variables from the core data are examined for 
location, if available.  The spouse’s residence from the Geographic Region file is looked at, and 
if the couple is living together, it is used to fill the missing region.  Finally variables indicating 
whether the household has moved between waves are examined and if not, carry prior residence 
forward.  The information comes from HRS questions: 

1) Are you and your (new) [husband/wife/partner] living together? (Yes/No) 
2) Are you still living, all or part of the year, in that same residence in Households Last 

Waves 1st Residence City? (Yes/No) 
3) In what city and state is your residence currently located? (state) 

 
 INCOME: Income measures are reported in nominal dollars.  When an HRS income 
component is missing it is imputed using the method described in the RAND HRS Data 
Documentation, Version J (RAND Codebook) section entitled “Wealth and Income 
Imputations,” (St. Clair, et al., 2010).  If respondents do not give a specific amount, unfolding 
bracket amounts are used to probe for further income information.  Income is the sum of all 
income in household, that is the sum of Earning_Household, Household_Capita, 
Household_Pension, Household_SSI, Household_Unemployment, Household_VA, and 
Other_Income. 
 
Earning_Household is the sum of respondent’s wage/salary income, bonuses/overtime 
pay/commissions/tips, second job or military reserve earnings, professional practice or trade 
income and the sum of the spouse’s wage/salary income, bonuses/overtime 
pay/commissions/tips, second job or military reserve earnings, professional practice or trade 
income.  The following questions are representative of the HRS questions asked about earnings. 

1) About how much wage and salary income did you, yourself, receive in LAST 
CALENDAR YEAR, before taxes and other deductions? 

2) About how much wage and salary income did your [husband/wife/partner] receive in 
LAST CALENDAR YEAR, before taxes and other deductions? 
 
Household_Capita is the sum of household business or farm income, self-employment earnings, 
business income, gross rent, dividend and interest income, and other asset income. An example 
comes from the following HRS questions: 

1) Do you (or your [husband/wife/partner] currently receive any income or rent from 
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[that property/those properties]? (Yes/No) 
2) How often do you receive that? (week/2 x month/month/quarter/6 months/year/other) 

 
Household_Pension is the sum of the respondent’s income from all pensions and annuities and 
the sum of the spouse’s income from all pensions and annuities.  For example, the following 
questions are representative of the HRS questions asked about Pensions and Annuities. 

1) Aside from anything you have already told me about, are you (or your 
[husband/wife/partner]) currently receiving any income from annuities?  (Yes/No) 

2) Tell me about the largest annuity payment that you currently receive. How much did 
you receive last month from that annuity, (before taxes and other deductions)? 
 
Household_SSI is the sum of the respondent’s income from Social Security disability (SDI) and 
Supplemental Security Income (SSI) and the sum of the spouse’s income from SDI and SSI. For 
example, the following questions are representative of the HRS questions asked about SSI. 

1) Aside from anything you have already told me about, are you (or your 
[husband/wife/partner]) currently receiving any income from Social Security?  (Yes/No) 

2) Tell me about the largest Social Security payment that you currently receive. How 
much did you receive last month from that annuity, (before taxes and other deductions)? 
 
Household_Unemployment sums the respondent’s income from unemployment and worker’s 
Compensation and sums the spouse’s income from unemployment and worker’s compensation.  
For example, the following questions are representative of the HRS questions asked about SSI. 

1) Aside from anything you have already told me about, are you (or your 
[husband/wife/partner]) currently receiving any income from unemployment?  (Yes/No) 

2) Tell me about the largest unemployment payment that you currently receive. How 
much did you receive last month from that annuity, (before taxes and other deductions)? 
 
Household_VA sums the respondent’s income from veteran’s benefits, welfare and food stamps 
and sums the spouse’s income from veteran’s benefits, welfare and food stamps.  For example, 
the following questions are representative of the HRS questions asked about SSI. 

1) Aside from anything you have already told me about, are you (or your 
[husband/wife/partner]) currently receiving any income from veteran’s benefits, welfare, or food 
stamps?  (Yes/No) 

2) Tell me about the largest veteran’s benefits, welfare, or food stamps payment that you 
currently receive. How much did you receive last month from that annuity, (before taxes and 
other deductions)? 
 
Other_Income sums other income, and lump sums from insurance pension and inheritance.  For 
example, the following questions are representative of the HRS questions asked about SSI. 

1) Aside from anything you have already told me about, are you (or your 
[husband/wife/partner]) currently receiving any income from other income, and lump sums from 
insurance pension and inheritance?  (Yes/No) 

2) Tell me about the largest other income lump sum that you currently receive. How 
much did you receive last month from that annuity, (before taxes and other deductions)? 
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INSURANCE: Assigned from the reported or imputed value.  The information comes 
from the following HRS questions: 

1) Are you currently covered by Medicare health insurance? 
2) Are you covered under Part B of Medicare? 
3) Are you currently covered by Medicaid health insurance? 
4) Are you covered under Part D of Medicare (after 2006 HRS)? 
5) Do you obtain health insurance through your current employer? 

 
 
Cancer-Related Variables 
 
 NEW_CANCER: The sum of total cancers.  The information comes from the following 
HRS question: Currently, what is the total number of cancer diagnoses you have? 
 
 CANCER_TX: Cancer treatment.  The information comes from the following HRS 
question: During the last two years (since the previous wave), what sort of treatment have you 
received for cancer?  Choices are: chemotherapy or medication; surgery or biopsy; radiation/x-
ray; medications/treatment for symptoms (pain, nausea, rashes); none; other (specify); don’t 
know; refused. 
 

CANCER_STATUS: Cancer treatment.  The information comes from the following 
HRS question: During the last two years (since the previous wave), has your cancer gotten better, 
stay the same, or gotten worse?  

 
 
 
Socio-Demographic Variables 
 
 GENDER: Derived by looking at reports from Tracker and all waves of data.  Usually 
the first non-missing gender was used.  This HRS question was used: What is your sex? 
(Male/Female). 
 
 AGE:  The age of the respondent in years at the end of the interview.  It is calculated 
from respondent birthdate and ending interview date in months and years.  Age in years is the 
integer portion of the number of months old divided by 12. 
 
 ETHNICITY: Ethnicity is assigned by 2 questions from the HRS.  The first non-missing 
value is used.  Ethnicity has been coded into three categories that are consistently available 
across all waves: white/Caucasian, black/African-American, and Hispanic/other. 

1) Do you consider yourself Hispanic or Latino? (Yes/No) 
2) What race do you consider yourself to be: White, Black or African American, 

American Indian, Alaska Native, Asian, Native Hawaiian, Pacific Islander or 
something else? 
 

 MARITAL STATUS: This variable is created using current marital status reported for 
each wave.  A cleaned version of marital status is used, which fills missing marital status using 
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cover sheet data and marital events reported between interviews.  The question from the HRS is: 
What is your current marital status?  (Married (spouse present), married (spouse absent), 
partnered, separated, divorced, widowed, or never married). 
 
 SMOKING STATUS: Whether or not a respondent smokes.  The following question 
from the HRS was selected: Do you smoke cigarettes now?  (Yes/No). 
 
 ALCOHOL CONSUMPTION: Whether or not a respondent currently consumes 
alcohol.  The following question from the HRS was selected: Do you ever drink any alcoholic 
beverages such as beer, wine, or liquor?  (Yes/No). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



	   200	  

APPENDIX C 
 
 
 
 

DIAGNOSTICS FOR PRIMARY FINDINGS 
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The Receiver Operating Characteristic (ROC) curve for zero/negative net worth is 
presented in Figure 8.  The area under the ROC curve = 0.7039.  ROC compares sensitivity to (1 
– specificity).  A perfect model is having the area under the ROC curve equal to 1.0.  This 
suggests that this model was an acceptable representation of this population.  

 
Figure 8. ROC curve for Zero/Negative Net Worth 2-Years Post Index  

0.
00

0.
25

0.
50

0.
75

1.
00

S
en

si
tiv

ity

0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curve = 0.7039

 
 

The Anscombe residual was used to observe goodness-of-fit.  For non-normal response 
distributions in generalized linear models, the distribution is often skewed.  The Anscombe 
residual assists in controlling for the skewness of the distribution.  Figure 9 shows the Anscombe 
residual.  The distribution is essentially normally distributed around zero.   

 
Figure 9. Anscombe Residual for Net Worth 2-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 10.  The area under the 
ROC curve = 0.7104.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 10. ROC curve for Zero/Negative Net Worth 4-Years Post Index  
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Figure 11 shows the Anscombe residual.  The distribution is essentially normally 
distributed around zero.   

 
Figure 11. Anscombe Residual for Net Worth 4-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 12.  The area under the 
ROC curve = 0.7056.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 12. ROC curve for Consumer Debt 2-Years Post Index  
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Figure 13 shows the Anscombe residual.  The distribution is essentially normally 
distributed around zero.   

 
Figure 13. Anscombe Residual for Consumer Debt 2-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 14.  The area under the 
ROC curve = 0.7011.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 14. ROC curve for Consumer Debt 4-Years Post Index  
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Figure 15 shows the Anscombe residual.  The distribution is skewed to the right.  

However, it is essentially normally distributed around zero.   
 

Figure 15. Anscombe Residual for Consumer Debt 4-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 16.  The area under the 
ROC curve = 0.7150.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 16. ROC curve for Mortgage Debt 2-Years Post Index  
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Figure 17 shows the Anscombe residual.  The distribution is essentially normally 

distributed around zero.   
 

Figure 17. Anscombe Residual for Mortgage Debt 2-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 18.  The area under the 
ROC curve = 0.7003.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 18. ROC curve for Mortgage Debt 4-Years Post Index  
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Figure 19 shows the Anscombe residual.  The distribution is essentially normally 

distributed around zero. 
   

Figure 19. Anscombe Residual for Mortgage Debt 4-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 20.  The area under the 
ROC curve = 0.7069.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 20. ROC curve for Home Equity 2-Years Post Index 
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Figure 21 shows the Anscombe residual.  The distribution is essentially normally 

distributed around zero.   
 

Figure 21. Anscombe Residual for Home Equity 2-Years Post Index  
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The ROC curve for zero/negative net worth is presented in Figure 22.  The area under the 
ROC curve = 0.7008.  This suggests that this model was an acceptable representation of this 
population. 

 
Figure 22. ROC curve for Home Equity 4-Years Post Index 
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Figure 23 shows the Anscombe residual.  The distribution is essentially normally 

distributed around zero.  
  

Figure 23. Anscombe Residual for Home Equity 4-Years Post Index  
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Residuals for individuals who were retired and then re-entered the work force are 
presented in Figure 24.  The distribution is skewed slightly to the right, but is essentially normal. 

 
Figure 24. Residual for Retirement (Retirement-to-Working) 2-Years Post Index  
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Residuals for individuals who were currently working and then retired are presented in 
Figure 25.  The distribution is skewed slightly to the right, but is essentially normal. 

 
Figure 25. Residual for Retirement (Working-to-Retirement) 2-Years Post Index  
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Residuals for individuals who were retired and then re-entered the work force are 
presented in Figure 26.  The distribution is skewed slightly to the right, but is essentially normal. 

 
Figure 26. Residual for Retirement (Retirement-to-Working) 4-Years Post Index  
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Residuals for individuals who were currently working and then retired are presented in 
Figure 27.  The distribution is skewed slightly to the right, but is essentially normal. 

 
Figure 27. Residual for Retirement (Working-to-Retirement) 4-Years Post Index  
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APPENDIX D 

 

 

RESULTS FOR ADL AND IADL MODELS 
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Table 35. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Zero/Negative Net Worth 2-Years Post Diagnosis (n = 2,437,662)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female 0.893 0.188 -0.54 0.592 1.349 0.591 
Age 0.983 0.018 -0.95 0.947 1.019 0.344 
Race (White = reference)      
   Black 1.505 0.484 1.27 0.801 2.827 0.204 
   Other 4.868 4.164 1.85 0.910 26.032 0.064 
Hispanic Ethnicity 1.959 0.890 1.48 0.805 4.770 0.138 
Marital Status 
(Never married = reference) 

     

   Married 2.166 1.106 1.51 0.796 5.893 0.130 
   Divorced/Widowed 1.208 0.447 0.51 0.585 2.494 0.609 
Smoking (yes/no) 1.070 0.319 0.23 0.597 1.918 0.821 
Alcohol (yes/no) 1.316 0.272 1.33 0.878 1.974 0.183 
Education (years) 1.013 0.034 0.40 0.949 1.082 0.690 
Self-Report Health (1-5) 0.997 0.113 -0.03 0.798 1.245 0.977 
Blood Pressure (yes/no) 0.971 0.200 -0.14 0.649 1.453 0.885 
Diabetes (yes/no) 1.303 0.326 1.06 0.798 2.129 0.290 
Lung Disease (yes/no) 0.995 0.279 -0.02 0.573 1.725 0.985 
Heart Disease (yes/no) 0.742 0.175 -1.27 0.468 1.177 0.205 
Stroke (yes/no) 0.803 0.373 -0.47 0.323 1.997 0.637 
Arthritis (yes/no) 0.788 0.162 -1.16 0.527 1.179 0.247 
Psychiatric (yes/no) 1.782 0.549 1.87 0.974 3.261 0.061 
CESD** 1.060 0.068 0.90 0.934 1.202 0.370 
Income 1.000 0.000 -0.57 1.000 1.000 0.569 
Household Size 0.811 0.154 -1.11 0.560 1.176 0.269 
Region  
(New England = reference) 

      

   Middle Atlantic 1.117 0.562 0.22 0.417 2.992 0.826 
   East North Central 0.936 0.434 -0.14 0.377 2.323 0.886 
   West North Central 0.754 0.380 -0.56 0.281 2.026 0.576 
   South Atlantic 0.596 0.270 -1.14 0.246 1.447 0.253 
   East South Central 0.764 0.433 -0.48 0.252 2.317 0.635 
   West South Central 0.952 0.499 -0.09 0.341 2.660 0.926 
   Mountain 0.772 0.470 -0.42 0.234 2.548 0.671 
   Pacific 0.832 0.426 -0.36 0.305 2.269 0.720 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 0.150 0.159 -1.79 0.019 1.193 0.073 
   Private Insurance 1.122 0.371 0.35 0.587 2.145 0.728 
   Uninsured 1.498 0.676 0.89 0.618 3.629 0.371 
Retired (yes/no)* 0.638 0.136 -2.10 0.420 0.970 0.035 
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Year (2000 = reference)       
   2002 1.399 0.394 1.19 0.806 2.428 0.233 
   2004 1.868 0.640 1.82 0.955 3.656 0.068 
   2006 1.066 0.355 0.19 0.555 2.047 0.848 
   2008 0.780 0.265 -0.73 0.400 1.519 0.465 
Cancer Status  
(Unchanged = reference) 

     

   Better 0.921 0.184 -0.41 0.623 1.362 0.681 
   Worse 1.924 0.997 1.26 0.697 5.314 0.207 
New Cancer (yes/no) 1.082 0.469 0.18 0.463 2.530 0.855 
Cancer Treatment (yes/no) 0.975 0.211 -0.12 0.638 1.490 0.905 
Died (yes/no) 0.414 0.213 -1.72 0.151 1.133 0.086 
ADL*** 0.892 0.091 -1.12 0.730 1.090 0.262 
IADL**** 0.971 0.117 -0.25 0.767 1.229 0.805 
Intercept 3.076 4.897 0.71 0.136 69.643 0.480 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
§ Hosmer Lemeshow test p = 0.1439 
 

Table 36. Generalized Linear Model Assessing the Association of Demographics (Controlling for 
ADL and IADL) and Cancer Characteristics on Net Worth 2-Years Post Diagnosis (n = 2,437,662) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower 

Limit 
Upper 
Limit 

P-Value 

Net Worth Baseline 0.08 0.19 0.40 -0.29 0.45 0.689 
Female 93758.12 239669.20 0.39 -375984.80 563501.10 0.696 
Age 7322.29 7606.78 0.96 -7586.71 22231.30 0.336 
Race (White = reference)      
   Black -79383.84 94087.67 -0.84 -263792.30 105024.60 0.399 
   Other -206674.10 252793.60 -0.82 -702140.50 288792.30 0.414 
Hispanic Ethnicity -67268.49 126876.60 -0.53 -315942.10 181405.10 0.596 
Marital Status 
(Never married = reference) 

     

   Married -90987.41 270165.80 -0.34 -620502.70 438527.90 0.736 
   Divorced/Widowed 92869.18 109923.70 0.84 -122577.40 308315.80 0.398 
Smoking (yes/no) -5260.96 115597.20 -0.05 -231827.30 221305.40 0.964 
Alcohol (yes/no) 84888.19 101833.30 0.83 -114701.50 284477.90 0.405 
Education (years) 5393.18 30842.13 0.17 -55056.29 65842.65 0.861 
Self-Report Health (1-5) -57464.17 57334.73 -1.00 -169838.20 54909.83 0.316 
Blood Pressure (yes/no) -244388.70 176937.30 -1.38 -591179.40 102402.00 0.167 
Diabetes (yes/no) -42738.47 92820.11 -0.46 -224662.50 139185.60 0.645 
Lung Disease (yes/no) -60680.83 107052.00 -0.57 -270499.00 149137.30 0.571 
Heart Disease (yes/no) 82381.18 106554.40 0.77 -126461.60 291224.00 0.439 
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Stroke (yes/no) 169367.30 190838.80 0.89 -204669.80 543404.40 0.375 
Arthritis (yes/no) -30807.69 89025.96 -0.35 -205295.40 143680.00 0.729 
Psychiatric (yes/no) -106781.90 136449.10 -0.78 -374217.30 160653.50 0.434 
CESD** -20713.12 34800.06 -0.60 -88919.97 47493.74 0.552 
Income 10.42 8.48 1.23 -6.21 27.05 0.219 
Household Size 124954.40 113984.20 1.10 -98450.59 348359.30 0.273 
Region  
(New England = reference) 

      

   Middle Atlantic 56113.35 207042.70 0.27 -349682.90 461909.60 0.786 
   East North Central 75756.67 172949.80 0.44 -263218.70 414732.00 0.661 
   West North Central 207164.40 260354.60 0.80 -303121.10 717450.00 0.426 
   South Atlantic 305365.80 317881.40 0.96 -317670.40 928402.00 0.337 
   East South Central 191796.40 246998.70 0.78 -292312.20 675905.00 0.437 
   West South Central 72195.71 207030.30 0.35 -333576.20 477967.60 0.727 
   Mountain 28987.03 244968.40 0.12 -451142.20 509116.30 0.906 
   Pacific 12682.65 265267.50 0.05 -507232.10 532597.40 0.962 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 261156.30 274726.00 0.95 -277296.70 799609.20 0.342 
   Private Insurance 209217.50 276941.10 0.76 -333577.10 752012.10 0.450 
   Uninsured 286166.00 340683.90 0.84 -381562.20 953894.10 0.401 
Retired (yes/no) 199278.20 300937.30 0.66 -390548.10 789104.50 0.508 
Year (2000 = reference)       
   2002 175215.10 138462.20 1.27 -96165.82 446596.00 0.206 
   2004 225949.50 189329.30 1.19 -145129.10 597028.10 0.233 
   2006 -123689.40 108844.00 -1.14 -337019.60 89640.86 0.256 
   2008 -179763.00 145297.00 -1.24 -464539.90 105014.00 0.216 
Cancer Status  
(Unchanged = reference) 

     

   Better 203701.10 163223.50 1.25 -116211.10 523613.30 0.212 
   Worse 20262.76 175131.10 0.12 -322987.90 363513.40 0.908 
New Cancer (yes/no) -194075.00 145368.40 -1.34 -478991.80 90841.85 0.182 
Cancer Treatment (yes/no) 25926.68 110650.60 0.23 -190944.50 242797.90 0.815 
Died (yes/no) -112310.10 175915.60 -0.64 -457098.40 232478.10 0.523 
ADL*** 10325.75 45239.24 0.23 -78341.53 98993.04 0.819 
IADL**** -49103.34 48614.92 -1.01 -144386.80 46180.15 0.312 
Intercept -773929.10 826106.50 -0.94 -2393068.00 845209.90 0.349 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
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Table 37. Association of Demographics and Cancer Characteristics (Controlling for ADL and 
IADL) on Zero/Negative Net Worth 4-Years Post Diagnosis (n = 2,043,770)§ 

 
Full Model Odds 

Ratio 
Bootstrap 

SE 
Z Lower 

Limit 
Upper 
Limit 

P-Value 

Female 0.644 0.145 -1.95 0.414 1.002 0.051 
Age 1.021 0.021 1.00 0.981 1.062 0.315 
Race (White = reference)      
   Black 1.730 0.662 1.43 0.817 3.664 0.152 
   Other 1.353 1.800 0.23 0.100 18.361 0.820 
Hispanic Ethnicity 1.024 0.502 0.05 0.391 2.677 0.962 
Marital Status 
(Never married = reference) 

     

   Married* 0.558 0.314 -1.04 0.185 1.681 0.300 
   Divorced/Widowed 0.760 0.289 -0.72 0.360 1.603 0.471 
Smoking (yes/no) 1.316 0.504 0.72 0.622 2.786 0.472 
Alcohol (yes/no)* 1.648 0.373 2.21 1.058 2.568 0.027 
Education (years) 1.011 0.037 0.29 0.941 1.086 0.769 
Self-Report Health (1-5) 0.961 0.115 -0.33 0.759 1.216 0.741 
Blood Pressure (yes/no) 1.300 0.297 1.15 0.832 2.033 0.250 
Diabetes (yes/no) 1.271 0.374 0.81 0.714 2.263 0.415 
Lung Disease (yes/no) 1.464 0.515 1.09 0.735 2.916 0.278 
Heart Disease (yes/no) 0.870 0.229 -0.53 0.519 1.458 0.597 
Stroke (yes/no) 0.754 0.366 -0.58 0.291 1.952 0.560 
Arthritis (yes/no) 0.658 0.152 -1.81 0.418 1.035 0.070 
Psychiatric (yes/no) 1.136 0.417 0.35 0.553 2.334 0.729 
CESD** 1.018 0.074 0.25 0.883 1.174 0.802 
Income 1.000 0.000 -0.83 1.000 1.000 0.409 
Household Size 1.207 0.263 0.87 0.788 1.851 0.387 
Region  
(New England = reference) 

      

   Middle Atlantic 1.037 0.596 0.06 0.336 3.200 0.949 
   East North Central 0.639 0.336 -0.85 0.228 1.791 0.395 
   West North Central 0.931 0.545 -0.12 0.296 2.934 0.903 
   South Atlantic 0.528 0.276 -1.22 0.190 1.470 0.222 
   East South Central 1.301 0.896 0.38 0.337 5.021 0.702 
   West South Central 0.951 0.569 -0.08 0.294 3.075 0.932 
   Mountain 0.577 0.377 -0.84 0.160 2.080 0.400 
   Pacific 1.309 0.744 0.47 0.430 3.987 0.636 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 1.392 1.564 0.29 0.154 12.585 0.769 
   Private Insurance* 1.995 0.694 1.99 1.009 3.946 0.047 
   Uninsured 2.403 1.269 1.66 0.854 6.765 0.097 
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Retired (yes/no) 0.776 0.190 -1.04 0.481 1.253 0.299 
Year (2000 = reference)       
   2002 1.285 0.388 0.83 0.711 2.321 0.406 
   2004 1.225 0.434 0.57 0.612 2.451 0.567 
   2006 0.882 0.283 -0.39 0.471 1.653 0.696 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better 0.684 0.151 -1.72 0.444 1.054 0.085 
   Worse 0.273 0.232 -1.53 0.051 1.447 0.127 
New Cancer (yes/no) 0.871 0.624 -0.19 0.214 3.550 0.847 
Cancer Treatment (yes/no)* 1.845 0.443 2.55 1.152 2.953 0.011 
Died (yes/no) 0.685 0.290 -0.89 0.299 1.571 0.372 
ADL*** 0.926 0.098 -0.73 0.752 1.140 0.468 
IADL**** 1.088 0.143 0.64 0.841 1.407 0.521 
Intercept 0.339 0.592 -0.62 0.011 10.438 0.536 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
§ Hosmer Lemeshow test p = 0.2549 
 
 
 

Table 38. Generalized Linear Model Assessing the Association of Demographics (Controlling for 
ADL and IADL) and Cancer Characteristics on Net Worth 4-Years Post Diagnosis (n = 1,799,687) 

 
Full Model Parameter 

Estimate 
Bootstrap 

SE 
Z Lower 

Limit 
Upper 
Limit 

P-
Value 

Net Worth Baseline 0.38 0.26 1.44 -0.14 0.90 0.150 
Female -1003.80 104209.70 -0.01 -205251.00 203243.40 0.992 
Age -5368.35 11395.03 -0.47 -27702.19 16965.49 0.638 
Race (White = reference)      
   Black 1647.63 106677.30 0.02 -207436.10 210731.40 0.988 
   Other -114610.80 215413.10 -0.53 -536812.70 307591.10 0.595 
Hispanic Ethnicity -8648.10 119993.20 -0.07 -243830.50 226534.30 0.943 
Marital Status 
(Never married = reference) 

     

   Married 127746.10 204908.60 0.62 -273867.30 529359.60 0.533 
   Divorced/Widowed 130033.60 152541.00 0.85 -168941.20 429008.40 0.394 
Smoking (yes/no) 317582.90 316742.70 1.00 -303221.50 938387.20 0.316 
Alcohol (yes/no) 22024.11 102877.10 0.21 -179611.20 223659.40 0.830 
Education (years) 18639.31 16471.28 1.13 -13643.80 50922.43 0.258 
Self-Report Health (1-5) -101049.30 54606.95 -1.85 -208076.90 5978.39 0.064 
Blood Pressure (yes/no) -96765.90 98609.75 -0.98 -290037.50 96505.67 0.326 
Diabetes (yes/no) 18708.70 74682.29 0.25 -127665.90 165083.30 0.802 
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Lung Disease (yes/no) -103160.10 122043.00 -0.85 -342360.00 136039.90 0.398 
Heart Disease (yes/no) 61743.12 97460.26 0.63 -129275.50 252761.70 0.526 
Stroke (yes/no) 82960.00 142933.60 0.58 -197184.60 363104.60 0.562 
Arthritis (yes/no) -29127.25 90670.42 -0.32 -206838.00 148583.50 0.748 
Psychiatric (yes/no) 590.19 93563.91 0.01 -182791.70 183972.10 0.995 
CESD** -41924.95 30915.38 -1.36 -102518.00 18668.08 0.175 
Income 5.62 3.00 1.87 -0.26 11.50 0.061 
Household Size 41847.65 57799.22 0.72 -71436.74 155132.00 0.469 
Region (New England = 
reference) 

      

   Middle Atlantic 119112.90 220784.70 0.54 -313617.20 551842.90 0.590 
   East North Central 115601.60 204697.10 0.56 -285597.30 516800.60 0.572 
   West North Central 155450.50 222517.30 0.70 -280675.40 591576.30 0.485 
   South Atlantic 328322.70 278300.10 1.18 -217135.50 873781.00 0.238 
   East South Central 292233.20 209391.60 1.40 -118166.70 702633.10 0.163 
   West South Central 29313.20 249113.00 0.12 -458939.30 517565.70 0.906 
   Mountain 148589.50 256346.00 0.58 -353839.50 651018.50 0.562 
   Pacific* 613360.30 281687.40 2.18 61263.18 1165457.00 0.029 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 109389.50 184473.40 0.59 -252171.80 470950.70 0.553 
   Private Insurance -122287.40 183363.30 -0.67 -481672.90 237098.20 0.505 
   Uninsured -153299.00 278087.80 -0.55 -698341.20 391743.10 0.581 
Retired (yes/no) 229609.20 116453.00 1.97 1365.49 457853.00 0.049 
Year (2000 = reference)       
   2002 40082.75 115319.30 0.35 -185938.90 266104.40 0.728 
   2004 149961.70 146476.10 1.02 -137126.20 437049.50 0.306 
   2006 -145636.60 108565.20 -1.34 -358420.60 67147.35 0.180 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better 134417.60 124295.80 1.08 -109197.70 378032.90 0.280 
   Worse -348628.50 232522.30 -1.50 -804363.90 107106.90 0.134 
New Cancer (yes/no) -169160.70 148979.30 -1.14 -461154.70 122833.40 0.256 
Cancer Treatment (yes/no) -4641.97 87562.92 -0.05 -176262.10 166978.20 0.958 
Died (yes/no) -101850.60 211570.90 -0.48 -516521.90 312820.70 0.630 
ADL*** 37548.02 54924.22 0.68 -70101.48 145197.50 0.494 
IADL**** 55630.42 48975.26 1.14 -40359.34 151620.20 0.256 
Intercept 27037.35 1051135.00 0.03 -2033150.00 2087225.00 0.979 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
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Table 39. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Consumer Debt 2-Years Post Diagnosis (n = 3,394,455)§ 

 
Full Model Odds Ratio Bootstrap 

SE 
Z Lower 

Limit 
Upper 
Limit 

P-Value 

Female 1.121 0.287 0.45 0.678 1.852 0.656 
Age* 0.944 0.020 -2.67 0.905 0.985 0.008 
Race (White = reference)      
   Black 0.877 0.348 -0.33 0.403 1.910 0.741 
   Other 1.186 1.048 0.19 0.210 6.700 0.847 
Hispanic Ethnicity 0.868 0.474 -0.26 0.298 2.531 0.796 
Marital Status 
(Never married = reference) 

     

   Married 1.004 0.550 0.01 0.343 2.940 0.995 
   Divorced/Widowed 1.142 0.512 0.30 0.474 2.749 0.767 
Smoking (yes/no) 0.907 0.301 -0.29 0.474 1.737 0.769 
Alcohol (yes/no) 1.480 0.362 1.60 0.916 2.391 0.110 
Education (years) 1.033 0.042 0.79 0.953 1.118 0.432 
Self-Report Health (1-5) 1.207 0.153 1.48 0.941 1.548 0.138 
Blood Pressure (yes/no) 0.809 0.199 -0.86 0.500 1.311 0.390 
Diabetes (yes/no) 1.437 0.418 1.25 0.812 2.543 0.213 
Lung Disease (yes/no) 1.659 0.559 1.50 0.857 3.212 0.133 
Heart Disease (yes/no) 0.969 0.282 -0.11 0.547 1.716 0.914 
Stroke (yes/no) 0.578 0.322 -0.99 0.195 1.719 0.325 
Arthritis (yes/no) 1.240 0.323 0.83 0.744 2.067 0.409 
Psychiatric (yes/no) 0.932 0.311 -0.21 0.485 1.792 0.833 
CESD** 1.021 0.076 0.28 0.882 1.182 0.778 
Income 1.000 0.000 -0.62 1.000 1.000 0.535 
Household Size 1.138 0.232 0.63 0.763 1.697 0.526 
Region  
(New England = reference) 

      

   Middle Atlantic 2.170 1.487 1.13 0.566 8.316 0.258 
   East North Central 2.511 1.676 1.38 0.679 9.293 0.168 
   West North Central 1.510 1.126 0.55 0.350 6.513 0.580 
   South Atlantic 2.850 1.809 1.65 0.821 9.890 0.099 
   East South Central 2.786 2.133 1.34 0.621 12.496 0.181 
   West South Central 2.778 1.902 1.49 0.726 10.631 0.136 
   Mountain 3.921 3.038 1.76 0.859 17.902 0.078 
   Pacific 1.229 0.907 0.28 0.289 5.217 0.780 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 2.115 1.747 0.91 0.419 10.682 0.365 
   Private Insurance 1.149 0.404 0.40 0.577 2.290 0.692 
   Uninsured 1.820 0.909 1.20 0.684 4.843 0.230 



	   219	  

Retired (yes/no) 0.872 0.223 -0.54 0.529 1.438 0.592 
Year (2000 = reference)       
   2002 0.590 0.199 -1.57 0.305 1.142 0.117 
   2004 0.879 0.338 -0.34 0.413 1.869 0.737 
   2006 1.075 0.399 0.20 0.520 2.224 0.845 
   2008 1.172 0.459 0.41 0.544 2.524 0.685 
Cancer Status  
(Unchanged = reference) 

     

   Better 1.575 0.386 1.85 0.974 2.548 0.064 
   Worse 1.822 0.936 1.17 0.666 4.984 0.243 
New Cancer (yes/no) 0.562 0.347 -0.93 0.168 1.884 0.351 
Cancer Treatment (yes/no) 1.280 0.337 0.94 0.764 2.143 0.348 
Died (yes/no) 0.869 0.487 -0.25 0.289 2.607 0.802 
ADL*** 1.212 0.130 1.79 0.982 1.495 0.073 
IADL**** 1.247 0.128 0.68 0.923 1.527 0.534 
Intercept 0.671 1.227 -0.22 0.019 24.120 0.827 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
§ Hosmer Lemeshow test p = 0.5350 
 

Table 40. Generalized Linear Model Assessing the Association of Demographics  
(Controlling for ADL and IADL) and Cancer Characteristics on 

 Consumer Debt 2-Years Post Diagnosis (n = 2,437,662) 
 

Full Model Parameter 
Estimate 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Consumer Debt Baseline 0.24 0.14 1.76 -0.03 0.52 0.078 
Female 546.08 930.30 0.59 -1277.28 2369.44 0.557 
Age -40.39 61.51 -0.66 -160.95 80.17 0.511 
Race (White = reference) 

         Black -63.91 901.05 -0.07 -1829.94 1702.11 0.943 
   Other -3046.12 2350.03 -1.30 -7652.10 1559.86 0.195 
Hispanic Ethnicity -1098.16 1542.37 -0.71 -4121.15 1924.83 0.476 
Marital Status 
(Never married = reference) 

      

   Married -1756.24 2129.78 -0.82 -5930.53 2418.06 0.410 
   Divorced/Widowed -2009.94 2055.54 -0.98 -6038.71 2018.84 0.328 
Smoking (yes/no) 408.90 1027.24 0.40 -1604.45 2422.24 0.691 
Alcohol (yes/no) 1124.12 867.68 1.30 -576.50 2824.74 0.195 
Education (years) -8.09 100.51 -0.08 -205.09 188.91 0.936 
Self-Report Health (1-5) -101.85 596.73 -0.17 -1271.41 1067.71 0.864 
Blood Pressure (yes/no) -648.72 961.74 -0.67 -2533.70 1236.26 0.500 
Diabetes (yes/no) -301.13 718.03 -0.42 -1708.44 1106.19 0.675 
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Lung Disease (yes/no) 3877.95 1946.69 1.99 62.51 7693.38 0.046 
Heart Disease (yes/no) 620.64 799.81 0.78 -946.97 2188.24 0.438 
Stroke (yes/no) -2330.31 1480.39 -1.57 -5231.81 571.19 0.115 
Arthritis (yes/no) 808.13 632.36 1.28 -431.28 2047.53 0.201 
Psychiatric (yes/no) 1101.87 1325.68 0.83 -1496.42 3700.16 0.406 
CESD** -343.99 363.54 -0.95 -1056.51 368.52 0.344 
Income 0.01 0.01 -0.83 -0.01 0.01 0.407 
Household Size -10.42 831.33 -0.01 -1639.80 1618.96 0.990 
Region  
(New England = reference) 

      

   Middle Atlantic 3637.39 2262.80 1.61 -797.61 8072.39 0.108 
   East North Central 669.69 875.16 0.77 -1045.59 2384.97 0.444 
   West North Central -134.26 986.32 -0.14 -2067.42 1798.89 0.892 
   South Atlantic 1822.31 981.45 1.86 -101.29 3745.92 0.063 
   East South Central 2420.32 1790.50 1.35 -1089.01 5929.64 0.176 
   West South Central 2256.14 1563.44 1.44 -808.14 5320.41 0.149 
   Mountain -60.53 1613.10 -0.04 -3222.14 3101.08 0.970 
   Pacific 659.64 1076.95 0.61 -1451.14 2770.42 0.540 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -399.77 1649.53 -0.24 -3632.79 2833.25 0.809 
   Private Insurance -288.15 949.75 -0.30 -2149.61 1573.32 0.762 
   Uninsured 3080.96 2836.40 1.09 -2478.28 8640.21 0.277 
Retired (yes/no) -1383.81 1589.71 -0.87 -4499.59 1731.97 0.384 
Year (2000 = reference)       
   2002 -2009.80 1177.39 -1.71 -4317.44 297.85 0.088 
   2004 -1795.14 1078.98 -1.66 -3909.90 319.62 0.096 
   2006 -659.99 1382.59 -0.48 -3369.83 2049.84 0.633 
   2008 -711.64 1474.16 -0.48 -3600.93 2177.66 0.629 
Cancer Status  
(Unchanged = reference) 

     

   Better -94.57 873.28 -0.11 -1806.16 1617.01 0.914 
   Worse -1896.72 1357.40 -1.40 -4557.18 763.75 0.162 
New Cancer (yes/no) 346.31 868.98 0.40 -1356.86 2049.49 0.690 
Cancer Treatment (yes/no) 482.90 735.90 0.66 -959.43 1925.23 0.512 
Died (yes/no) -1680.25 1178.33 -1.43 -3989.74 629.24 0.154 
ADL*** 343.60 282.00 1.22 -209.11 896.32 0.223 
IADL**** 317.00 615.06 0.52 -888.50 1522.50 0.606 
Intercept 5979.26 3623.07 1.65 -1121.82 13080.35 0.099 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
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Table 41. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Consumer Debt 4-Years Post Diagnosis (n = 2,043,770)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female 0.991 0.261 -0.03 0.591 1.660 0.972 
Age 0.965 0.023 -1.46 0.921 1.012 0.144 
Race (White = reference)      
   Black 1.336 0.521 0.74 0.622 2.869 0.457 
   Other 0.230 0.190 -1.78 0.046 1.160 0.075 
Hispanic Ethnicity (yes/no) 1.717 0.917 1.01 0.603 4.893 0.312 
Marital Status 
(Never married = reference) 

     

   Married 0.499 0.318 -1.09 0.143 1.740 0.276 
   Divorced/Widowed 0.573 0.249 -1.28 0.244 1.343 0.200 
Smoking (yes/no) 1.351 0.543 0.75 0.615 2.969 0.454 
Alcohol (yes/no) 1.061 0.275 0.23 0.639 1.764 0.819 
Education (years) 1.070 0.044 1.63 0.987 1.160 0.102 
Self-Report Health (1-5) 1.146 0.166 0.94 0.863 1.523 0.346 
Blood Pressure (yes/no) 1.082 0.279 0.30 0.652 1.794 0.761 
Diabetes (yes/no) 1.047 0.348 0.14 0.547 2.007 0.889 
Lung Disease (yes/no) 0.955 0.357 -0.12 0.459 1.988 0.903 
Heart Disease (yes/no) 1.185 0.358 0.56 0.655 2.142 0.574 
Stroke (yes/no) 1.371 0.748 0.58 0.470 3.994 0.563 
Arthritis (yes/no) 0.929 0.237 -0.29 0.563 1.533 0.775 
Psychiatric (yes/no) 0.843 0.355 -0.40 0.369 1.925 0.686 
CESD** 0.933 0.077 -0.84 0.794 1.097 0.401 
Income 1.000 0.000 -1.58 1.000 1.000 0.115 
Household Size 1.119 0.274 0.46 0.693 1.807 0.646 
Region  
(New England = reference) 

      

   Middle Atlantic 0.708 0.449 -0.54 0.204 2.456 0.586 
   East North Central 0.765 0.442 -0.46 0.246 2.376 0.643 
   West North Central 0.905 0.591 -0.15 0.251 3.257 0.878 
   South Atlantic 0.583 0.343 -0.92 0.184 1.844 0.359 
   East South Central 0.685 0.517 -0.50 0.156 3.008 0.617 
   West South Central 0.889 0.596 -0.18 0.239 3.307 0.860 
   Mountain 0.605 0.475 -0.64 0.130 2.819 0.522 
   Pacific 0.597 0.380 -0.81 0.171 2.076 0.417 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 5.788 6.022 1.69 0.753 44.475 0.091 
   Private Insurance 1.546 0.595 1.13 0.727 3.286 0.258 
   Uninsured 0.701 0.401 -0.62 0.229 2.152 0.535 
Retired (yes/no) 0.836 0.224 -0.67 0.495 1.413 0.504 
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Year (2000 = reference)       
   2002* 2.201 0.808 2.15 1.072 4.521 0.032 
   2004 1.632 0.725 1.10 0.684 3.896 0.270 
   2006 2.848 1.114 2.68 1.323 6.129 0.007 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 0.515 0.135 -2.53 0.308 0.861 0.011 
   Worse 0.571 0.519 -0.62 0.096 3.394 0.538 
New Cancer (yes/no) 0.184 0.160 -1.94 0.034 1.014 0.052 
Cancer Treatment (yes/no)* 1.848 0.485 2.34 1.105 3.093 0.019 
Died (yes/no) 0.853 0.401 -0.34 0.340 2.143 0.736 
ADL*** 1.076 0.142 0.56 0.832 1.392 0.577 
IADL**** 1.113 0.173 0.69 0.820 1.511 0.492 
Intercept 1.825 3.723 0.29 0.033 99.456 0.768 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
§ Hosmer Lemeshow test p = 0.1524 
 

Table 42. Generalized Linear Model Assessing the Association of Demographics  
(Controlling for ADL and IADL) and Cancer Characteristics on  

Consumer Debt 4-Years Post Diagnosis (n =1,799,687) 
 

Full Model Parameter 
Estimate 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Consumer Debt Baseline 0.05 0.04 1.40 -0.02 0.13 0.162 
Female 592.79 728.29 0.81 -834.64 2020.22 0.416 
Age* -133.29 40.13 -3.32 -211.95 -54.63 0.001 
Race (White = reference)       
   Black 1404.57 1093.15 1.28 -737.97 3547.10 0.199 
   Other -1027.78 1121.90 -0.92 -3226.65 1171.09 0.360 
Hispanic Ethnicity (yes/no) -732.06 1078.32 -0.68 -2845.51 1381.40 0.497 
Marital Status 
(Never married = reference) 

      

   Married -804.69 1494.20 -0.54 -3733.27 2123.90 0.590 
   Divorced/Widowed -537.44 706.43 -0.76 -1922.02 847.14 0.447 
Smoking (yes/no) -121.62 990.00 -0.12 -2061.99 1818.75 0.902 
Alcohol (yes/no) -462.46 551.10 -0.84 -1542.59 617.67 0.401 
Education (years) 143.52 86.01 1.67 -25.06 312.10 0.095 
Self-Report Health (1-5) 141.20 310.18 0.46 -466.75 749.14 0.649 
Blood Pressure (yes/no) -342.25 695.39 -0.49 -1705.20 1020.69 0.623 
Diabetes (yes/no) 1021.50 845.59 1.21 -635.83 2678.83 0.227 
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Lung Disease (yes/no) 1262.61 935.84 1.35 -571.60 3096.82 0.177 
Heart Disease (yes/no) -560.93 631.46 -0.89 -1798.57 676.72 0.374 
Stroke (yes/no) 1245.76 1710.99 0.73 -2107.72 4599.24 0.467 
Arthritis (yes/no) 849.09 603.69 1.41 -334.12 2032.30 0.160 
Psychiatric (yes/no) -83.79 673.61 -0.12 -1404.04 1236.45 0.901 
CESD** -166.91 160.89 -1.04 -482.24 148.43 0.300 
Income 0.00 0.00 -1.26 -0.01 0.00 0.206 
Household Size 576.20 601.17 0.96 -602.08 1754.48 0.338 
Region  
(New England = reference) 

      

   Middle Atlantic* 2304.57 967.38 2.38 408.55 4200.59 0.017 
   East North Central 1215.80 844.27 1.44 -438.93 2870.53 0.150 
   West North Central 649.83 895.94 0.73 -1106.18 2405.84 0.468 
   South Atlantic 2027.78 1111.78 1.82 -151.27 4206.83 0.068 
   East South Central 123.33 1071.55 0.12 -1976.88 2223.54 0.908 
   West South Central 2471.97 1308.73 1.89 -93.10 5037.03 0.059 
   Mountain 1061.57 1121.07 0.95 -1135.69 3258.82 0.344 
   Pacific 2678.67 1569.14 1.71 -396.80 5754.13 0.088 
Primary Insurance  
(Medicare = reference) 

      

   Medicaid -1157.12 1815.63 -0.64 -4715.69 2401.45 0.524 
   Private Insurance 1349.40 1169.74 1.15 -943.25 3642.05 0.249 
   Uninsured 74.26 1697.31 0.04 -3252.41 3400.94 0.965 
Retired (yes/no) -254.26 543.92 -0.47 -1320.33 811.80 0.640 
Year (2000 = reference)       
   2002 -344.45 898.41 -0.38 -2105.30 1416.41 0.701 
   2004 -970.05 890.82 -1.09 -2716.02 775.92 0.276 
   2006 516.37 804.32 0.64 -1060.07 2092.81 0.521 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

      

   Better* 1250.87 626.99 2.00 22.00 2479.74 0.046 
   Worse 1247.76 1737.80 0.72 -2158.25 4653.78 0.473 
New Cancer (yes/no) -1316.12 936.50 -1.41 -3151.64 519.39 0.160 
Cancer Treatment (yes/no) 296.47 874.41 0.34 -1417.34 2010.28 0.735 
Died (yes/no) 710.10 1230.41 0.58 -1701.46 3121.66 0.564 
ADL*** 105.18 350.25 0.30 -581.30 791.65 0.764 
IADL**** 73.43 276.68 0.27 -468.85 615.70 0.791 
Intercept 6192.70 3206.38 1.93 -91.68 12477.08 0.053 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
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Table 43. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Mortgage Debt 2-Years Post Diagnosis (n = 3,394,455)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female 0.543 0.174 -1.91 0.290 1.018 0.057 
Age 0.937 0.031 -1.98 0.878 0.999 0.047 
Race (White = reference)      
   Black 1.064 0.593 0.11 0.357 3.170 0.911 
   Other 0.505 0.476 -0.72 0.080 3.207 0.469 
Hispanic Ethnicity (yes/no) 1.949 1.405 0.93 0.474 8.004 0.355 
Marital Status 
(Never married = reference) 

     

   Married 0.784 0.515 -0.37 0.216 2.839 0.710 
   Divorced/Widowed 0.513 0.286 -1.19 0.172 1.532 0.232 
Smoking (yes/no) 0.493 0.230 -1.52 0.198 1.229 0.129 
Alcohol (yes/no) 0.741 0.234 -0.95 0.398 1.376 0.342 
Education (years) 1.130 0.076 1.82 0.991 1.289 0.069 
Self-Report Health (1-5) 0.834 0.134 -1.13 0.608 1.143 0.259 
Blood Pressure (yes/no) 1.032 0.317 0.10 0.565 1.885 0.918 
Diabetes (yes/no) 1.254 0.525 0.54 0.551 2.850 0.590 
Lung Disease (yes/no) 0.844 0.497 -0.29 0.266 2.677 0.773 
Heart Disease (yes/no) 1.208 0.472 0.48 0.562 2.596 0.629 
Stroke (yes/no) 1.127 0.948 0.14 0.217 5.860 0.887 
Arthritis (yes/no) 0.969 0.294 -0.10 0.535 1.756 0.917 
Psychiatric (yes/no) 1.632 0.679 1.18 0.722 3.691 0.239 
CESD** 0.957 0.099 -0.42 0.782 1.172 0.673 
Income 1.000 0.000 -0.23 1.000 1.000 0.816 
Household Size 0.974 0.236 -0.11 0.606 1.565 0.913 
Region  
(New England = reference) 

      

   Middle Atlantic 1.382 1.014 0.44 0.328 5.820 0.659 
   East North Central 0.615 0.456 -0.66 0.144 2.627 0.512 
   West North Central 0.807 0.713 -0.24 0.143 4.553 0.809 
   South Atlantic 1.463 0.990 0.56 0.388 5.513 0.574 
   East South Central 0.600 0.592 -0.52 0.087 4.155 0.605 
   West South Central 0.333 0.324 -1.13 0.049 2.247 0.259 
   Mountain 1.832 1.541 0.72 0.353 9.521 0.471 
   Pacific 1.148 0.876 0.18 0.257 5.126 0.857 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 1.478 1.278 0.45 0.272 8.044 0.651 
   Private Insurance 12.68 0.224 1.34 0.897 1.792 0.346 
   Uninsured 1.549 0.657 1.23 0.597 2.713 0.285 
Retired (yes/no) 0.705 0.262 -0.94 0.341 1.459 0.346 
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Year (2000 = reference)       
   2002 1.293 0.564 0.59 0.550 3.038 0.556 
   2004 1.277 0.714 0.44 0.427 3.823 0.662 
   2006 1.450 0.732 0.74 0.539 3.901 0.461 
   2008 0.887 0.514 -0.21 0.285 2.760 0.836 
Cancer Status  
(Unchanged = reference) 

     

   Better 1.108 0.350 0.33 0.597 2.058 0.745 
   Worse 0.827 0.669 -0.23 0.170 4.036 0.815 
New Cancer (yes/no) 1.872 1.143 1.03 0.566 6.194 0.304 
Cancer Treatment (yes/no) 1.024 0.354 0.07 0.519 2.018 0.946 
Died (yes/no) 1.341 0.931 0.42 0.344 5.228 0.673 
ADL*** 1.009 0.175 0.05 0.718 1.419 0.958 
IADL**** 1.389 0.138 0.64 0.439 2.392 0.873 
Intercept 3.788 9.986 0.51 0.022 664.568 0.613 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
§ Hosmer Lemeshow test p = 0.0046 
 

Table 44. Generalized Linear Model Assessing the Association of Demographics (Controlling for 
ADL and IADL) and Cancer Characteristics on  

Mortgage Debt 2-Years Post Diagnosis (n = 2,437,662) 
 

Full Model Parameter 
Estimate 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Mortgage Debt Baseline* 0.51 0.06 7.95 0.38 0.63 0.000 
Female* -6709.29 3158.05 -2.12 -12898.96 -519.62 0.034 
Age 103.17 254.11 0.41 -394.89 601.22 0.685 
Race (White = reference)      
   Black -3713.68 4724.98 -0.79 -12974.46 5547.11 0.432 
   Other -4343.97 7663.54 -0.57 -19364.22 10676.29 0.571 
Hispanic Ethnicity 
(yes/no) 11878.19 8774.69 1.35 -5319.88 29076.26 0.176 
Marital Status 
(Never married = reference) 

     

   Married -4071.10 11242.09 -0.36 -26105.19 17962.98 0.717 
   Divorced/Widowed 655.54 5045.66 0.13 -9233.76 10544.85 0.897 
Smoking (yes/no) -206.29 3879.41 -0.05 -7809.81 7397.22 0.958 
Alcohol (yes/no) 1941.69 2980.63 0.65 -3900.23 7783.61 0.515 
Education (years) 494.97 441.88 1.12 -371.10 1361.04 0.263 
Self-Report Health (1-5) -1880.35 2017.16 -0.93 -5833.92 2073.22 0.351 
Blood Pressure (yes/no) 3058.12 3052.89 1.00 -2925.44 9041.68 0.316 
Diabetes (yes/no) -3872.78 3802.17 -1.02 -11324.90 3579.33 0.308 
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Lung Disease (yes/no) -1533.95 5319.44 -0.29 -11959.87 8891.97 0.773 
Heart Disease (yes/no) 4298.42 3246.00 1.32 -2063.63 10660.47 0.185 
Stroke (yes/no) 1989.12 4316.62 0.46 -6471.30 10449.54 0.645 
Arthritis (yes/no) 2246.73 3200.01 0.70 -4025.18 8518.64 0.483 
Psychiatric (yes/no) 2775.56 4804.81 0.58 -6641.70 12192.82 0.563 
CESD** -937.72 928.00 -1.01 -2756.58 881.13 0.312 
Income 0.01 0.02 -0.26 -0.04 0.03 0.798 
Household Size 1900.13 4707.96 0.40 -7327.31 11127.56 0.687 
Region  
(New England = reference) 

      

   Middle Atlantic 5113.37 9077.37 0.56 -12677.94 22904.68 0.573 
   East North Central -1761.96 7259.01 -0.24 -15989.35 12465.44 0.808 
   West North Central 2043.40 8073.78 0.25 -13780.92 17867.72 0.800 
   South Atlantic 3095.41 8147.98 0.38 -12874.33 19065.16 0.704 
   East South Central 1943.89 8652.57 0.22 -15014.83 18902.61 0.822 
   West South Central 616.53 8311.82 0.07 -15674.34 16907.41 0.941 
   Mountain 18791.33 12225.31 1.54 -5169.85 42752.50 0.124 
   Pacific 2897.98 8636.67 0.34 -14029.58 19825.53 0.737 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 398.03 5856.11 0.07 -11079.73 11875.80 0.946 
   Private Insurance* 10639.34 5262.46 2.02 325.11 20953.58 0.043 
   Uninsured 7200.93 7911.32 0.91 -8304.98 22706.83 0.363 
Retired (yes/no) -7320.20 2888.21 -2.53 -12980.99 -1659.40 0.011 
Year (2000 = reference)       
   2002 4239.07 4032.02 1.05 -3663.55 12141.68 0.293 
   2004* 10669.27 5374.53 1.99 135.38 21203.16 0.047 
   2006 3470.50 4225.75 0.82 -4811.81 11752.81 0.411 
   2008 5592.12 4179.55 1.34 -2599.65 13783.89 0.181 
Cancer Status  
(Unchanged = reference) 

     

   Better -1024.77 2913.72 -0.35 -6735.56 4686.02 0.725 
   Worse -3799.70 5819.25 -0.65 -15205.23 7605.83 0.514 
New Cancer (yes/no) 13614.14 7681.56 1.77 -1441.43 28669.72 0.076 
Cancer Treatment (yes/no) 579.10 3151.84 0.18 -5598.40 6756.60 0.854 
Died (yes/no) -1419.32 5440.38 -0.26 -12082.28 9243.63 0.794 
ADL*** -382.54 1472.95 -0.26 -3269.46 2504.39 0.795 
IADL**** 1109.26 1537.69 0.72 -1904.56 4123.08 0.471 
Intercept -6767.64 22193.31 -0.30 -50265.73 36730.46 0.760 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
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Table 45. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Mortgage Debt 4-Years Post Diagnosis (n = 2,791,285)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female* 0.442 0.109 -3.32 0.273 0.716 0.001 
Age 0.999 0.022 -0.04 0.958 1.042 0.972 
Race (White = reference)       
   Black 1.077 0.346 0.23 0.574 2.020 0.818 
   Other 0.863 0.249 0.45 0.291 1.479 0.743 
Hispanic Ethnicity (yes/no) 1.961 0.923 1.43 0.779 4.934 0.153 
Marital Status 
(Never married = reference) 

     

   Married 0.476 0.259 -1.36 0.164 1.384 0.173 
   Divorced/Widowed 0.638 0.256 -1.12 0.290 1.403 0.263 
Smoking (yes/no) 0.770 0.294 -0.68 0.365 1.626 0.494 
Alcohol (yes/no) 1.434 0.355 1.46 0.883 2.329 0.145 
Education (years) 1.031 0.041 0.77 0.954 1.114 0.443 
Self-Report Health (1-5) 0.989 0.122 -0.09 0.777 1.259 0.929 
Blood Pressure (yes/no) 1.066 0.265 0.26 0.655 1.735 0.797 
Diabetes (yes/no) 1.216 0.385 0.62 0.654 2.263 0.536 
Lung Disease (yes/no) 1.357 0.507 0.82 0.652 2.823 0.414 
Heart Disease (yes/no) 0.955 0.305 -0.15 0.510 1.787 0.885 
Stroke (yes/no) 1.853 0.971 1.18 0.663 5.176 0.239 
Arthritis (yes/no) 0.637 0.148 -1.94 0.404 1.006 0.053 
Psychiatric (yes/no) 0.705 0.281 -0.88 0.323 1.541 0.381 
CESD** 1.043 0.082 0.53 0.894 1.216 0.594 
Income 1.000 0.000 0.00 1.000 1.000 0.997 
Household Size 1.036 0.220 0.16 0.683 1.571 0.869 
Region  
(New England = reference) 

      

   Middle Atlantic 1.611 1.064 0.72 0.442 5.876 0.470 
   East North Central 1.106 0.695 0.16 0.323 3.787 0.872 
   West North Central 1.410 0.988 0.49 0.357 5.564 0.624 
   South Atlantic 1.806 1.139 0.94 0.525 6.217 0.348 
   East South Central 2.941 2.074 1.53 0.739 11.713 0.126 
   West South Central 2.440 1.673 1.30 0.636 9.356 0.193 
   Mountain 3.065 2.182 1.57 0.759 12.373 0.116 
   Pacific 1.337 0.875 0.44 0.370 4.824 0.658 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 0.767 0.822 -0.25 0.094 6.267 0.804 
   Private Insurance* 2.310 0.878 2.20 1.097 4.867 0.028 
   Uninsured 2.433 1.273 1.70 0.873 6.784 0.089 
Retired (yes/no) 0.681 0.170 -1.54 0.418 1.110 0.123 
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Year (2000 = reference)       
   2002* 2.636 0.943 2.71 1.307 5.316 0.007 
   2004* 3.576 1.463 3.12 1.604 7.972 0.002 
   2006* 3.318 1.239 3.21 1.596 6.896 0.001 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better* 0.330 0.084 -4.33 0.200 0.545 <0.001 
   Worse 0.306 0.264 -1.37 0.056 1.659 0.170 
New Cancer (yes/no) 1.825 1.154 0.95 0.529 6.299 0.341 
Cancer Treatment (yes/no) 1.410 0.345 1.41 0.873 2.279 0.160 
Died (yes/no) 1.069 0.471 0.15 0.450 2.537 0.881 
ADL 1.197 0.131 1.64 0.966 1.485 0.101 
IADL 1.268 0.157 1.78 0.975 1.892 0.169 
Intercept 0.111 0.221 -1.10 0.002 5.521 0.270 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
§ Hosmer Lemeshow test p = 0.1660 
 

 

Table 46. Generalized Linear Model Assessing the Association of Demographics 
 (Controlling for ADL and IADL) and Cancer Characteristics on Mortgage Debt 4-Years Post 

Diagnosis (n = 1,799,687) 
 

Full Model Parameter 
Estimate 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Mortgage Debt Baseline* 0.39 0.08 4.94 0.23 0.54 <0.001 
Female* -10250.18 4058.44 -2.53 -18204.57 -2295.80 0.012 
Age -6.48 319.71 -0.02 -633.11 620.15 0.984 
Race (White = reference)      
   Black 9361.75 7469.68 1.25 -5278.56 24002.06 0.210 
   Other -14129.44 14365.60 -0.98 -42285.51 14026.63 0.325 
Hispanic Ethnicity (yes/no) 32660.82 14687.21 2.22 3874.42 61447.23 0.026 
Marital Status 
(Never married = reference) 

     

   Married -3449.60 12887.12 -0.27 -28707.90 21808.69 0.789 
   Divorced/Widowed 11120.47 6625.72 1.68 -1865.70 24106.63 0.093 
Smoking (yes/no) 15285.13 8991.71 1.70 -2338.30 32908.57 0.089 
Alcohol (yes/no) -1294.48 4504.52 -0.29 -10123.18 7534.22 0.774 
Education (years) 735.35 567.44 1.30 -376.81 1847.51 0.195 
Self-Report Health (1-5) -4535.52 2762.97 -1.64 -9950.85 879.82 0.101 
Blood Pressure (yes/no) 560.70 4296.58 0.13 -7860.44 8981.85 0.896 
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Diabetes (yes/no) -3883.00 4702.41 -0.83 -13099.56 5333.56 0.409 
Lung Disease (yes/no) -4397.02 7167.04 -0.61 -18444.16 9650.11 0.540 
Heart Disease (yes/no) 7679.43 5029.24 1.53 -2177.70 17536.55 0.127 
Stroke (yes/no) 2636.20 6119.18 0.43 -9357.19 14629.57 0.667 
Arthritis (yes/no) -1065.50 4324.19 -0.25 -9540.76 7409.75 0.805 
Psychiatric (yes/no) 3759.99 6545.23 0.57 -9068.43 16588.40 0.566 
CESD** -1345.06 1262.34 -1.07 -3819.20 1129.07 0.287 
Income -0.02 0.03 -0.90 -0.07 0.03 0.367 
Household Size 1935.83 5611.65 0.34 -9062.81 12934.47 0.730 
Region  
(New England = reference) 

      

   Middle Atlantic 6596.00 11823.66 0.56 -16577.95 29769.95 0.577 
   East North Central -191.17 9107.21 -0.02 -18040.98 17658.64 0.983 
   West North Central 1041.80 10331.71 0.10 -19207.98 21291.58 0.920 
   South Atlantic 5748.25 10081.61 0.57 -14011.34 25507.83 0.569 
   East South Central -4641.61 11432.03 -0.41 -27047.97 17764.75 0.685 
   West South Central 6688.10 12173.34 0.55 -17171.22 30547.41 0.583 
   Mountain 9695.85 13775.58 0.70 -17303.79 36695.48 0.482 
   Pacific 7429.44 10757.74 0.69 -13655.35 28514.22 0.490 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid -3641.83 11180.49 -0.33 -25555.19 18271.53 0.745 
   Private Insurance* 17362.79 6845.06 2.54 3946.72 30778.85 0.011 
   Uninsured 17928.69 13136.56 1.36 -7818.49 43675.87 0.172 
Retired (yes/no) -7883.99 4340.21 -1.82 -16390.64 622.67 0.069 
Year (2000 = reference)       
   2002 9542.70 4943.99 1.93 -147.34 19232.74 0.054 
   2004* 20958.09 6974.55 3.00 7288.23 34627.95 0.003 
   2006 3780.70 4752.61 0.80 -5534.24 13095.65 0.426 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better 3400.76 4084.16 0.83 -4604.05 11405.57 0.405 
   Worse -14204.73 8503.97 -1.67 -30872.20 2462.74 0.095 
New Cancer (yes/no) 2659.84 6829.81 0.39 -10726.33 16046.02 0.697 
Cancer Treatment (yes/no) -4358.18 4355.71 -1.00 -12895.23 4178.86 0.317 
Died (yes/no) -2883.58 6627.19 -0.44 -15872.63 10105.47 0.663 
ADL*** 384.43 1880.96 0.20 -3302.17 4071.04 0.838 
IADL**** 2826.49 2343.90 1.21 -1767.48 7420.46 0.228 
Intercept 2609.32 29633.21 0.09 -55470.70 60689.35 0.930 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
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Table 47. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Home Equity 2-Years Post Diagnosis (n = 2,437,662)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female 0.830 0.180 -0.86 0.542 1.271 0.391 
Age 1.024 0.020 1.26 0.987 1.064 0.206 
Race (White = reference)       
   Black 1.425 0.482 1.05 0.734 2.763 0.295 
   Other 2.647 2.688 0.96 0.362 19.375 0.338 
Hispanic Ethnicity (yes/no) 0.611 0.303 -0.99 0.231 1.613 0.320 
Marital Status 
(Never married = reference) 

      

   Married 1.500 0.809 0.75 0.521 4.317 0.453 
   Divorced/Widowed* 2.554 0.985 2.43 1.199 5.438 0.015 
Smoking (yes/no) 1.043 0.352 0.13 0.539 2.020 0.900 
Alcohol (yes/no)* 0.579 0.124 -2.55 0.381 0.881 0.011 
Education (years) 0.980 0.033 -0.59 0.917 1.047 0.553 
Self-Report Health (1-5) 1.092 0.127 0.76 0.870 1.372 0.447 
Blood Pressure (yes/no) 0.787 0.166 -1.13 0.521 1.191 0.257 
Diabetes (yes/no) 0.710 0.197 -1.24 0.413 1.222 0.216 
Lung Disease (yes/no) 0.867 0.282 -0.44 0.458 1.642 0.662 
Heart Disease (yes/no) 1.334 0.339 1.13 0.811 2.195 0.257 
Stroke (yes/no) 1.346 0.775 0.52 0.435 4.163 0.606 
Arthritis (yes/no)* 0.625 0.135 -2.18 0.410 0.953 0.029 
Psychiatric (yes/no) 0.643 0.217 -1.31 0.332 1.246 0.191 
CESD** 0.904 0.060 -1.50 0.793 1.031 0.133 
Income 1.000 0.000 -0.77 1.000 1.000 0.440 
Household Size 0.828 0.174 -0.90 0.548 1.251 0.370 
Region  
(New England = reference) 

      

   Middle Atlantic 0.586 0.333 -0.94 0.192 1.784 0.347 
   East North Central 0.630 0.331 -0.88 0.225 1.762 0.379 
   West North Central 0.570 0.324 -0.99 0.187 1.734 0.322 
   South Atlantic 0.648 0.339 -0.83 0.232 1.806 0.406 
   East South Central 0.461 0.306 -1.17 0.126 1.691 0.243 
   West South Central 0.581 0.346 -0.91 0.181 1.869 0.362 
   Mountain 0.600 0.384 -0.80 0.171 2.104 0.425 
   Pacific 0.499 0.288 -1.20 0.161 1.547 0.228 
Primary Insurance  
(Medicare = reference) 

      

   Medicaid 1.059 1.075 0.06 0.145 7.745 0.955 
   Private Insurance 0.896 0.286 -0.34 0.480 1.675 0.732 
   Uninsured 0.805 0.432 -0.40 0.281 2.302 0.686 
Retired (yes/no) 1.096 0.243 0.41 0.709 1.693 0.681 



	   231	  

Year (2000 = reference)       
   2002 0.937 0.281 -0.22 0.521 1.686 0.829 
   2004 0.613 0.221 -1.36 0.303 1.242 0.175 
   2006 1.121 0.382 0.34 0.575 2.188 0.737 
   2008¶* 3.006 1.140 2.90 1.429 6.320 0.004 
Cancer Status  
(Unchanged = reference) 

      

   Better 0.724 0.150 -1.56 0.483 1.085 0.118 
   Worse 0.449 0.231 -1.56 0.164 1.228 0.119 
New Cancer (yes/no) 1.392 0.628 0.73 0.575 3.370 0.464 
Cancer Treatment (yes/no) 1.241 0.280 0.95 0.797 1.932 0.340 
Died (yes/no) 2.260 1.058 1.74 0.902 5.659 0.082 
ADL*** 1.219 0.137 1.76 0.978 1.519 0.078 
IADL**** 1.043 0.133 0.33 0.813 1.338 0.740 
Intercept 0.760 1.291 -0.16 0.027 21.177 0.872 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
§ Hosmer Lemeshow test p = 0.1617 
 

Table 48. Generalized Linear Model Assessing the Association of Demographics  
(Controlling for ADL and IADL) and Cancer Characteristics on  

Home Equity 2-Years Post Diagnosis (n = 2,437,662) 
 

Full Model Parameter 
Estimate 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Home Equity Baseline* 1.35 0.52 2.58 0.32 2.37 0.010 
Female 68130.99 76373.30 0.89 -81557.92 217819.90 0.372 
Age -224.71 2760.64 -0.08 -5635.46 5186.04 0.935 
Race (White = reference)      
   Black 49011.97 55313.29 0.89 -59400.09 157424.00 0.376 
   Other 76546.44 117961.10 0.65 -154653.10 307745.90 0.516 
Hispanic Ethnicity (yes/no) 56684.46 49797.14 1.14 -40916.13 154285.10 0.255 
Marital Status 
(Never married = reference) 

     

   Married -10450.76 86801.37 -0.12 -180578.30 159676.80 0.904 
   Divorced/Widowed -8021.17 44196.02 -0.18 -94643.78 78601.45 0.856 
Smoking (yes/no) 11389.11 39087.47 0.29 -65220.93 87999.14 0.771 
Alcohol (yes/no) 48882.89 56482.99 0.87 -61821.73 159587.50 0.387 
Education (years) -16331.19 14012.01 -1.17 -43794.23 11131.85 0.244 
Self-Report Health (1-5) 7854.67 23100.15 0.34 -37420.80 53130.14 0.734 
Blood Pressure (yes/no) -828.81 59316.07 -0.01 -117086.20 115428.60 0.989 
Diabetes (yes/no) -26755.74 50458.92 -0.53 -125653.40 72141.92 0.596 
Lung Disease (yes/no) -17462.10 52257.27 -0.33 -119884.50 84960.27 0.738 
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Heart Disease (yes/no) 28432.21 68975.30 0.41 -106756.90 163621.30 0.680 
Stroke (yes/no) 5533.44 87191.71 0.06 -165359.20 176426.10 0.949 
Arthritis (yes/no) 10956.04 38298.30 0.29 -64107.24 86019.33 0.775 
Psychiatric (yes/no) -155.08 43324.03 0.00 -85068.62 84758.45 0.997 
CESD** -23173.26 27795.81 -0.83 -77652.05 31305.53 0.404 
Income 2.19 2.55 0.86 -2.80 7.18 0.389 
Household Size -3067.09 31296.00 -0.10 -64406.13 58271.94 0.922 
Region  
(New England = reference) 

      

   Middle Atlantic -4860.21 87690.84 -0.06 -176731.10 167010.70 0.956 
   East North Central -2726.77 62827.15 -0.04 -125865.70 120412.20 0.965 
   West North Central 192059.20 168707.20 1.14 -138600.80 522719.30 0.255 
   South Atlantic 92048.73 111213.50 0.83 -125925.80 310023.20 0.408 
   East South Central 62438.19 91871.49 0.68 -117626.60 242503.00 0.497 
   West South Central 33789.50 82621.55 0.41 -128145.80 195724.80 0.683 
   Mountain -17633.45 85441.94 -0.21 -185096.60 149829.70 0.836 
   Pacific -59199.37 104834.80 -0.56 -264671.80 146273.00 0.572 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 74338.50 108365.90 0.69 -138054.70 286731.70 0.493 
   Private Insurance 92060.62 122726.50 0.75 -148478.90 332600.10 0.453 
   Uninsured 28987.14 80648.10 0.36 -129080.20 187054.50 0.719 
Retired (yes/no) 277.99 112681.90 0.00 -220574.40 221130.40 0.998 
Year (2000 = reference)       
   2002 72622.73 49408.86 1.47 -24216.87 169462.30 0.142 
   2004 134801.60 109956.80 1.23 -80709.70 350312.90 0.220 
   2006 -50957.82 52325.67 -0.97 -153514.30 51598.61 0.330 
   2008¶ -138757.20 76096.94 -1.82 -287904.40 10390.09 0.068 
Cancer Status  
(Unchanged = reference) 

     

   Better 106902.00 60535.86 1.77 -11746.05 225550.10 0.077 
   Worse -33500.45 71913.66 -0.47 -174448.60 107447.70 0.641 
New Cancer (yes/no) -17529.39 43572.47 -0.40 -102929.90 67871.07 0.687 
Cancer Treatment (yes/no) 34983.22 59640.60 0.59 -81910.20 151876.60 0.557 
Died (yes/no) -36905.81 81907.49 -0.45 -197441.50 123629.90 0.652 
ADL*** -3378.29 13520.39 -0.25 -29877.77 23121.19 0.803 
IADL**** 4283.32 21675.85 0.20 -38200.57 46767.21 0.843 
Intercept -38051.21 321252.10 -0.12 -667693.80 591591.40 0.906 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
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Table 49. Association of Demographics (Controlling for ADL and IADL) and Cancer 
Characteristics on Home Equity 4-Years Post Diagnosis (n = 2,043,770)§ 

 

Full Model Odds 
Ratio 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-Value 

Female 1.050 0.242 0.21 0.669 1.649 0.831 
Age 1.012 0.022 0.54 0.970 1.055 0.587 
Race (White = reference)      
   Black 1.519 0.571 1.11 0.727 3.174 0.266 
   Other 3.995 3.547 1.56 0.701 22.765 0.119 
Hispanic Ethnicity (yes/no) 0.945 0.476 -0.11 0.352 2.537 0.910 
Marital Status 
(Never married = reference) 

     

   Married 1.690 0.988 0.90 0.537 5.315 0.369 
   Divorced/Widowed 1.284 0.496 0.65 0.602 2.738 0.517 
Smoking (yes/no) 1.576 0.599 1.20 0.749 3.319 0.231 
Alcohol (yes/no) 0.738 0.171 -1.31 0.469 1.162 0.190 
Education (years) 0.990 0.036 -0.27 0.922 1.063 0.784 
Self-Report Health (1-5) 0.979 0.119 -0.17 0.772 1.243 0.863 
Blood Pressure (yes/no) 0.764 0.181 -1.14 0.481 1.215 0.256 
Diabetes (yes/no) 0.874 0.269 -0.44 0.479 1.597 0.663 
Lung Disease (yes/no) 0.938 0.328 -0.18 0.473 1.860 0.854 
Heart Disease (yes/no) 0.992 0.273 -0.03 0.578 1.702 0.976 
Stroke (yes/no) 1.117 0.559 0.22 0.419 2.980 0.825 
Arthritis (yes/no) 0.988 0.232 -0.05 0.623 1.567 0.959 
Psychiatric (yes/no) 0.795 0.293 -0.62 0.386 1.636 0.533 
CESD** 1.062 0.079 0.81 0.918 1.229 0.417 
Income 1.000 0.000 -0.31 1.000 1.000 0.756 
Household Size 0.723 0.172 -1.37 0.454 1.152 0.172 
Region  
(New England = reference) 

      

   Middle Atlantic 2.373 1.619 1.27 0.623 9.040 0.205 
   East North Central 2.512 1.579 1.47 0.733 8.613 0.143 
   West North Central 2.069 1.415 1.06 0.542 7.904 0.288 
   South Atlantic 1.626 1.042 0.76 0.463 5.711 0.448 
   East South Central 0.434 0.315 -1.15 0.105 1.798 0.250 
   West South Central 2.344 1.638 1.22 0.595 9.223 0.223 
   Mountain 2.405 1.802 1.17 0.553 10.448 0.242 
   Pacific 1.817 1.221 0.89 0.487 6.781 0.374 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 2.347 2.322 0.86 0.338 16.311 0.388 
   Private Insurance* 0.752 0.267 -0.80 0.375 1.507 0.422 
   Uninsured 0.975 0.524 -0.05 0.340 2.793 0.962 
Retired (yes/no) 1.495 0.375 1.60 0.915 2.444 0.109 
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Year (2000 = reference)       
   2002 0.966 0.296 -0.11 0.530 1.761 0.909 
   2004 1.141 0.415 0.36 0.560 2.327 0.716 
   2006* 2.770 0.950 2.97 1.415 5.423 0.003 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Bette 1.546 0.356 1.89 0.984 2.429 0.059 
   Worse 2.922 1.975 1.59 0.777 10.992 0.113 
New Cancer (yes/no) 1.110 0.695 0.17 0.325 3.788 0.868 
Cancer Treatment (yes/no) 0.709 0.169 -1.44 0.444 1.132 0.149 
Died (yes/no)* 0.256 0.125 -2.80 0.099 0.665 0.005 
ADL*** 1.061 0.119 0.53 0.851 1.321 0.599 
IADL**** 1.021 0.140 0.15 0.781 1.335 0.879 
Intercept 0.166 0.305 -0.98 0.005 6.048 0.328 
 
* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010  
§ Hosmer Lemeshow test p = 0.2150 
 

Table 50. Generalized Linear Model Assessing the Association of Demographics 
 (Controlling for ADL and IADL) and  

Cancer Characteristics on Home Equity 4-Years Post Diagnosis (n = 1,799,687) 
 

Full Model Parameter 
Estimate 

Bootstrap 
SE 

Z Lower 
Limit 

Upper 
Limit 

P-
Value 

Home Equity Baseline* 1.93 0.79 2.44 0.38 3.47 0.015 
Female -4276.99 43147.23 -0.10 -88844.00 80290.02 0.921 
Age -7250.28 8501.81 -0.85 -23913.53 9412.96 0.394 
Race (White = reference)      
   Black 50629.87 53697.28 0.94 -54614.86 155874.60 0.346 
   Other 87467.99 129066.50 0.68 -165497.70 340433.70 0.498 
Hispanic Ethnicity (yes/no) 14065.82 67426.18 0.21 -118087.10 146218.70 0.835 
Marital Status 
(Never married = reference) 

     

   Married -39452.66 67108.24 -0.59 -170982.40 92077.07 0.557 
   Divorced/Widowed 98901.82 107104.90 0.92 -111019.80 308823.50 0.356 
Smoking (yes/no) -94233.55 95642.33 -0.99 -281689.10 93221.97 0.324 
Alcohol (yes/no) -39880.93 77737.98 -0.51 -192244.60 112482.70 0.608 
Education (years) 2995.79 4977.03 0.60 -6759.00 12750.59 0.547 
Self-Report Health (1-5) -25694.07 26067.58 -0.99 -76785.59 25397.45 0.324 
Blood Pressure (yes/no) 2720.10 58862.90 0.05 -112649.10 118089.30 0.963 
Diabetes (yes/no) -18860.82 50355.23 -0.37 -117555.30 79833.63 0.708 
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Lung Disease (yes/no) -37143.98 60049.14 -0.62 -154838.10 80550.17 0.536 
Heart Disease (yes/no) 48683.00 74698.40 0.65 -97723.18 195089.20 0.515 
Stroke (yes/no) 70025.93 74764.13 0.94 -76509.07 216560.90 0.349 
Arthritis (yes/no) 81812.03 52632.38 1.55 -21345.54 184969.60 0.120 
Psychiatric (yes/no) -4283.26 51563.00 -0.08 -105344.90 96778.37 0.934 
CESD** -27345.79 18441.57 -1.48 -63490.60 8799.02 0.138 
Income -0.56 0.68 -0.82 -1.89 0.77 0.411 
Household Size 4166.82 24267.55 0.17 -43396.71 51730.34 0.864 
Region  
(New England = reference) 

      

   Middle Atlantic -139634.90 102948.10 -1.36 -341409.50 62139.72 0.175 
   East North Central -74130.11 69951.72 -1.06 -211233.00 62972.74 0.289 
   West North Central -41737.26 69936.75 -0.60 -178810.80 95336.26 0.551 
   South Atlantic -17366.56 67127.95 -0.26 -148934.90 114201.80 0.796 
   East South Central 52982.63 79505.81 0.67 -102845.90 208811.20 0.505 
   West South Central -8508.06 68143.55 -0.12 -142067.00 125050.90 0.901 
   Mountain -66507.89 108318.90 -0.61 -278809.00 145793.30 0.539 
   Pacific 246677.90 156658.40 1.57 -60366.87 553722.70 0.115 
Primary Insurance  
(Medicare = reference) 

     

   Medicaid 56310.70 128356.10 0.44 -195262.60 307884.00 0.661 
   Private Insurance -51074.70 97085.82 -0.53 -241359.40 139210.00 0.599 
   Uninsured -85757.19 114259.90 -0.75 -309702.50 138188.10 0.453 
Retired (yes/no) -860.43 36741.74 -0.02 -72872.92 71152.07 0.981 
Year (2000 = reference)       
   2002 -47643.85 43415.25 -1.10 -132736.20 37448.47 0.272 
   2004 71475.77 88980.83 0.80 -102923.50 245875.00 0.422 
   2006* -144396.40 69338.17 -2.08 -280296.70 -8496.07 0.037 
   2008¶ - - - - - - 
Cancer Status  
(Unchanged = reference) 

     

   Better -56019.86 65946.63 -0.85 -185272.90 73233.16 0.396 
   Worse -28455.94 62501.96 -0.46 -150957.50 94045.65 0.649 
New Cancer (yes/no) 30876.97 55045.10 0.56 -77009.45 138763.40 0.575 
Cancer Treatment (yes/no) -30821.96 49146.95 -0.63 -127148.20 65504.29 0.531 
Died (yes/no) 231220.80 162865.80 1.42 -87990.21 550431.90 0.156 
ADL*** 20705.83 35033.13 0.59 -47957.84 89369.51 0.554 
IADL**** 2223.70 28469.85 0.08 -53576.18 58023.57 0.938 
Intercept 612762.80 797610.80 0.77 -950525.70 2176051.00 0.442 
 

* p < 0.05 
** Center for Epidemiologic Studies Depression Scale 
*** Activities of Daily Living 
**** Instrumental Activities of Daily Living 
¶Could not be assessed for 4-year follow-up due to no data available after 2010 
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APPENDIX E 

 

 

DIAGNOSTICS FOR ADL AND IADL FINDINGS 
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The ROC curve for zero/negative net worth is presented in Figure 28.  The area under the ROC 
curve = 0.7003.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 28. ROC curve for Zero/Negative Net Worth 2-Years Post Index  
Controlling for ADL and IADL 
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Figure 29 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 29. Anscombe Residual for Net Worth 2-Years Post Index  
Controlling for ADL and IADL 
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The ROC curve for zero/negative net worth is presented in Figure 30.  The area under the ROC 
curve = 0.7082.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 30. ROC curve for Zero/Negative Net Worth 4-Years Post Index  
Controlling for ADL and IADL 
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Figure 31 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 31. Anscombe Residual for Net Worth 4-Years Post Index  
Controlling for ADL and IADL 
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The ROC curve for zero/negative net worth is presented in Figure 32.  The area under the ROC 
curve = 0.7106.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 32. ROC curve for Consumer Debt 2-Years Post Index  
Controlling for ADL and IADL 
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Figure 33 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 33. Anscombe Residual for Consumer Debt 2-Years Post Index  
Controlling for ADL and IADL 

0
2.

0e
-0

5
4.

0e
-0

5
6.

0e
-0

5
8.

0e
-0

5
D

en
si

ty

-50000 0 50000 100000 150000 200000
Anscombe residual

Anscombe Residual for Consumer Debt 2-Year Follow-Up with ADL and IADL

 



	   240	  

The ROC curve for zero/negative net worth is presented in Figure 34.  The area under the ROC 
curve = 0.7074.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 34. ROC curve for Consumer Debt 4-Years Post Index  
Controlling for ADL and IADL 

0.
00

0.
25

0.
50

0.
75

1.
00

S
en

si
tiv

ity

0.00 0.25 0.50 0.75 1.00
1 - Specificity

Area under ROC curve = 0.7074

 

Figure 35 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 35. Anscombe Residual for Consumer Debt 4-Years Post Index  
Controlling for ADL and IADL 

0
2.

0e
-0

5
4.

0e
-0

5
6.

0e
-0

5
8.

0e
-0

5
1.

0e
-0

4
D

en
si

ty

0 50000 100000 150000 200000
Anscombe residual

Anscombe Residual for Consumer Debt 4-Year Follow-Up with ADL and IADL

 

 



	   241	  

The ROC curve for zero/negative net worth is presented in Figure 36.  The area under the ROC 
curve = 0.7473.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 36. ROC curve for Mortgage Debt 2-Years Post Index  
Controlling for ADL and IADL 
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Figure 37 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 37. Anscombe Residual for Mortgage Debt 2-Years Post Index  
Controlling for ADL and IADL 
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The ROC curve for zero/negative net worth is presented in Figure 38.  The area under the ROC 
curve = 0.7119.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 38. ROC curve for Mortgage Debt 4-Years Post Index  
Controlling for ADL and IADL 
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Figure 39 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 39. Anscombe Residual for Mortgage Debt 4-Years Post Index  
Controlling for ADL and IADL 
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The ROC curve for zero/negative net worth is presented in Figure 40.  The area under the ROC 
curve = 0.7202.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 40. ROC curve for Home Equity 2-Years Post Index  
Controlling for ADL and IADL 
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Figure 41 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 41. Anscombe Residual for Home Equity 2-Years Post Index  
Controlling for ADL and IADL 
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The ROC curve for zero/negative net worth is presented in Figure 42.  The area under the ROC 
curve = 0.7046.  This suggests that this model was an acceptable representation of this 
population. 
 

Figure 42. ROC curve for Home Equity 4-Years Post Index  
Controlling for ADL and IADL 
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Figure 43 shows the Anscombe residual.  The distribution is essentially normally distributed 
around zero.  
 

Figure 43. Anscombe Residual for Home Equity 4-Years Post Index  
Controlling for ADL and IADL 
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