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Epidemiology of Cancer  

With rapid advances in early detection of cancer and advent of novel therapies for its 

treatment, cancer survival rates have improved in the United States (US). Per the National Cancer 

Institute (NCI), “In cancer, a person is considered to be a survivor from the time of diagnosis until 

the end of life.”1 Per this definition, there were at least 16.9 million cancer survivors alive in the 

US as of January 2019, with an estimated projection of 22.1 million by 2030.2  Of the nearly 17 

million cancer survivors, nearly 68% cancer survivors were diagnosed more than 5 years ago and 

around 18% had a cancer diagnosis more than 20 years ago.2 

Economic Burden of Cancer in the United States 

 Medical and other healthcare needs of cancer survivors often extend beyond the 

initial diagnosis and active cancer treatment, with some requiring medical care for the rest of their 

lives. With an increasing population of cancer survivors with sustained healthcare needs, cancer 

has emerged as a public health concern worldwide due to its substantial economic burden across 

the care continuum. Economic burden of cancer extends beyond its medical and supportive care 

costs emphasizing the need to understand both, direct and indirect costs associated with cancer to 

gain a deeper insight into cancer’s economic burden. 

Direct Costs of Cancer Care

Cancer detection and treatment has undergone a significant transformation over last two 

decades.3 Introduction of novel targeted therapies for cancer treatment has led to exponential 

increase in anticancer drug prices. An analysis of launch prices of anticancer drugs approved by 
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the US FDA between 1995 and 2013 reported an annual increase in drug prices of 10% or $8,500 

after adjusting for inflation and drugs’ survival benefits.4 Indeed, these novel therapies often come 

with an annual price tag of at least $100,000 per patient.5 In addition to pharmacological treatment, 

cancer survivors often receive radiation therapy, surgery, palliative care, and supportive care e.g. 

rehabilitative care, mental health services, and nutrition counseling driving up overall cancer 

treatment costs. Given the multimodal treatment and rising anticancer drug prices, cancer is 

consistently ranked among the top five most costly conditions, with sustained highest mean per-

person expenditures in the US.6 In 2015, the total direct cancer-related expenditure in the US was 

$183 billion with medical services utilization and oral prescription drugs accounting for $165 

billion and $18 billion, respectively, and projected to increase by 34% to $246 billion by 2030 

based on population growth alone.7   

Direct cancer care costs, comprising of medication use and healthcare resource utilization 

costs, were found to follow a bimodal pattern with high costs incurred in initial phase (12 months 

following cancer diagnosis) and end-of life phase (12 months before death) with a declining trend 

observed during the continuing phase of cancer care.7,8 In a recent review of studies examining 

cancer costs between 2013-2017, annual payer costs of four most common cancers – breast, 

prostate, lung, and colorectal cancers – were found to range from $20,000-$100,000 in the initial 
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phase, $1,000-$30,000 in the continuing phase, and at least $60,000 in the end-of-life 

phase.9 Annual out-of-pocket (OOP) medical costs for cancer survivors were found to range from 

7% - 11% of all payer costs for medical care, and greater OOP medical costs were incurred by 

recently diagnosed survivors (within 2 years of diagnosis) compared to longer term survivors 

(more than 2 years since diagnosis).9  

Indirect Costs of Cancer Care 

Alongside the treatment costs, cancer survivors also incur considerable indirect expenses. 

Various indirect costs may include transportation to and lodging (if necessary) near cancer 

treatment centers, caregiving, food expenses, childcare, legal services, job and/or income loss, 

reduced work hours, and disability costs.10 Productivity losses often measured as lost earnings due 

to cancer provide a good indication of economic burden of cancer beyond medical care. Lost 

earnings due to cancer mortality amounted to $94.1 billion in US in 2015 and were highest for 

lung cancer followed by colorectal cancer, female breast cancer, and pancreatic cancer.11 

Mortality-related lost earnings are projected to increase to $147.6 billion in 2020; however, after 

accounting for lost earnings due to caregiving and household work, projections increase to a 

staggering $308 billion lost earnings in 2020 due to cancer.12 Working-age cancer survivors (18-

64 years) were more likely to experience employment disability measured as lost work days due 

to illness and older cancer survivors were more likely to report lost household productivity 

measured as additional days spent in bed compared to individuals without a history of cancer.13 

As seen with direct costs of medical care, recent cancer diagnosis (within 1 year of diagnosis) was 

found to result in greater productivity losses compared to longer term survivorship (more than 1 

year since diagnosis).13 
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Financial Toxicity and Cancer 

Direct healthcare costs in the form of high OOP expenses and indirect expenses associated 

with cancer care can result in substantial financial hardship for cancer survivors.14,15 Financial 

difficulties of cancer survivors have often been described using terms such as financial distress, 

financial hardship, economic burden, economic hardship, financial impact, etc. - lacking a 

uniform, systematic definition.15 In 2013, Zafar et al. used the term “financial toxicity” to describe 

“…adverse impacts of out-of-pocket healthcare costs as a form of treatment-related 

toxicity…”providing a more patient-centric focus to approach this topic.16  

Conceptual Development of Financial Toxicity 

Based on definition by Zafar et al., FT was initially conceptualized as the burdensome 

treatment-related OOP costs borne by cancer survivors over the course of their teatment.16 This 

definition limited the focus of FT to objective financial burden in the form of OOP costs. In 

addition to the objective financial burden, cancer survivors were also found to experience 

psychological distress in the form feelings of worry, anxiety, and uncertainty in relation to the 

objective financial burden. Thus, the previous conceptualization of FT was altered to include 

subjective financial distress in addition to objective financial burden.17  

In a recent systematic review, Carrera et al. contended that objective financial burden of 

cancer extends beyond treatment-related OOP costs and affects entire household of the cancer 

survivor.14 They suggested that indirect financial impact of cancer in the form of income reduction  

and use up of extant financial resources to cover treatment costs merit equal consideration in the 

evaluation of cancer-related FT as the OOP costs. Thus, the scope of objective financial burden 

was broadened to include the depletion of existing financial resources of cancer survivors and their 

families in addition to the OOP treatment costs. Based on the conceptual evolution of FT and 
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empirical research in the literature, there in consensus among researchers that FT in cancer 

encompasses both - objective financial burden and subjective financial distress.14,17–19 The concept 

of FT can be succinctly summarized as follows.14 The objective financial burden of treatment-

related OOP costs continues to increase following a cancer diagnosis. To offset the increasing 

treatment costs, households affected by cancer may use up their financial resources over time in 

addition to experiencing income reduction. While dealing with the financial burden of mounting 

OOP costs and depleting financial resources, cancer survivors and their families may experience 

significant anxiety and psychological discomfort i.e. subjective financial distress.14  

Many researchers have also categorized the objective financial burden into direct and 

indirect material burden wherein high OOP treatment costs comprise the direct burden, and 

reduction of incomes and wages, depletion of assets and savings, incurring debt, inability to meet 

needs or trouble paying bills fall under indirect burden.20 The terms ‘material hardship’ and 

‘psychological hardship’ have been used interchangeably with the objective financial burden and 

subjective financial distress, respectively in the literature.15,21 

Prevalence of Financial Toxicity 

Research on cancer-related FT is still emerging. FT was recognized as a clinically relevant 

patient-reported outcome in 2017, and a psychometrically valid instrument called Comprehensive 

Score of Financial Toxicity (COST) was developed by the Functional Assessment of Chronic 

Illness Therapy measurement group.22 Prior to development of COST and its adoption in FT 

research, majority of existing measures for FT in literature have been primarily author-generated 

based on individual research contexts.15,18,23 

In the absence of a formal systematic definition of FT and recent development of COST, 

myriad measures of cancer-related FT have been used in prior studies contributing to significant 
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heterogeneity in the prevalence estimates of FT.14,15,19 A systematic review of global FT literature 

found 28-48% of cancer survivors reported FT based on monetary measures e.g. OOP costs, OOP 

costs relative to income, risk of bankruptcy; while 16-73% reported FT ascertained using 

subjective measures e.g. perceived financial hardship, psychological distress, financial strain, 

etc.24 In a systematic review of 74 observational studies on FT covering 598,751 adult US cancer 

survivors, Smith et al. found nearly 49% of the cancer survivors reported some form of material 

or psychological hardship.20  

Recognizing the heterogeneity in conceptualization and measurement of FT among cancer 

survivors in the extant literature, Altice et al. proposed a typology of FT components to provide 

conceptual clarity and identify actionable targets to inform intervention development.15 Per this 

typology, authors classified the literature on cancer-related FT into three domains – material, 

psychological, and behavioral.15 Material hardship can be conceived as increased financial 

spending and reduction in financial resources due to cancer treatment and inability or limited 

ability to work. Psychological response relates to stress and worry experienced due to material 

hardship. Behavioral domain covers cost-coping strategies that cancer survivors (and their 

families) may adopt to deal with material hardship e.g. delaying/foregoing recommended care or 

making lifestyle changes to reduce spending. Following the material-psychological-behavioral 

typology of FT, nearly 50% of adult US cancer survivors reported some form of material hardship, 

around 64% reported psychological distress, and up to 45% reported adopting cost-coping 

behaviors like delaying or foregoing medical care and/or medication nonadherence to mitigate 

financial burden.15,21  

Risk Factors for Financial Toxicity  
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Certain subgroups of cancer survivors are more vulnerable to FT compared to others. 

Belonging to minority race or ethnicity, younger age, residing in a rural area, and in some cases 

being unmarried or being a female are known to be significant demographic correlates of FT.21,25,26 

Recent estimates of FT from a national sample of US adults highlight a greater prevalence of 

material (28.9% vs. 15.3%, p<0.001), psychological (46.9% vs. 28.4%, p<0.001), and behavioral 

hardships (21.2% vs. 12.7%, p<0.001) among working-age adults (18-64 years) compared to older 

adults aged ≥65 years.27 Working-age population is different from older population in many 

aspects such as a different health insurance structure, greater likelihood of having more financial 

responsibilities and debt, and lesser savings and assets adults making them more susceptible to 

financial burden compared to older adults.25,28 Socioeconomic risk factors of FT include low 

household income, low educational attainment, being unemployed and/or uninsured, type of health 

insurance, and low health insurance literacy.21,29 Clinical variables associated with FT include 

cancer site e.g. colorectal cancer or head and neck cancer, receiving chemotherapy or radiation 

therapy, a recent cancer diagnosis or treatment, advanced stage at diagnosis, and presence of 

comorbidities.21,30,31  

Financial Toxicity and Health Insurance 

 Health insurance is critical for cancer survivors to ensure access to timely and affordable 

cancer care and avoid catastrophic health expenses. Alongside advances in cancer treatment in the 

last decade, health insurance in the US has also undergone a significant transformation following 

the implementation of the Patient Protection and Affordable Care Act (ACA) in 2010.32,33 The 

ACA was enacted with a goal of improving access to and affordability of healthcare in the US. 

ACA provisions such as elimination of cost-sharing for preventive care services, mandatory 

coverage of essential health benefits by individual health plans, and elimination of preexisting 
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condition exclusion have improved health coverage gains among cancer survivors and aided in 

reduction of income-related and racial disparities.33–35  

Literature suggests two ACA provisions might have played a key role in reducing OOP 

costs, a key determinant of objective financial burden in FT, for cancer survivors aged 18-64 years 

– expanded eligibility for Medicaid coverage and establishment of annual maximum OOP 

(MOOP) limits in commercial health insurance plans.36 Existing studies report that states opting 

for Medicaid expansion saw major health coverage gains among adults aged 18-64 years and an 

overall improvement in healthcare affordability among low-income cancer survivors.35,37 A large 

proportion of younger cancer survivors are enrolled in commercial health plans mainly through 

employer-sponsored insurance (ESI).38 Establishing annual MOOP limits is crucial for cancer 

survivors as their OOP costs can rapidly escalate through high deductibles, and co-pays and 

coinsurance for expensive anticancer drugs and other medical services.36 Winn et al. found that 

establishing MOOP limits was associated with reductions in medical financial hardships among 

privately insured cancer survivors aged ≤65 years with low to moderate income.39  

While the ACA has been instrumental in improving coverage gains and making health 

coverage affordable, its impact on reducing OOP financial burden may be limited.40,41 Financial 

burden of OOP expenses is often measured as a proportion of annual household income spent on 

OOP healthcare expenses with spending at least 10% of the household income considered 

burdensome.42–44 A study evaluating changes in financial burden pre-ACA (2011) and post-ACA 

(2016) reported a small absolute decrease of 2.5% in the prevalence of cancer survivors reporting 

OOP financial burden (27.1% vs. 24.6%, p=0.587).42 Segel et al. reported a decrease in OOP 

financial burden for low-income survivors of cancer survivors following the ACA 

implementation.44 However, cancer survivors with high incomes reported significantly higher 
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premiums and greater OOP financial burden compared to high-earning adults without a history of 

cancer.44 

Apart from the OOP financial burden, nearly one-third of cancer survivors report 

experiencing at least one health insurance-related barrier to accessing timely healthcare and 

prescription drugs.45 Health insurance landscape for cancer survivors is complex and presents 

certain unique challenges.46 Novel targeted therapies often come with high cost-sharing for cancer 

survivors which entail higher OOP expenses.3 Further, multi-tiered prescription formularies are 

associated with different levels of copay for brand or generic drugs and higher cost sharing for oral 

chemotherapy drugs.47 Multi-tiered provider networks and narrow networks of many health plans 

may limit access to NCI-designated cancer centers and pose a barrier to accessing cancer care for 

many cancer survivors.48 Surprise medical bills is another adverse consequence of health insurance 

often arising when out-of-network healthcare is received and/or certain care component is not 

covered by the health plan. Nearly 24% of cancer survivors report receiving a surprise medical bill 

with 61% charged ≥$500, and 21% being charged in excess of $3000.45 

Insurance-related difficulties may result in adverse health outcomes for cancer survivors. 

Uninsurance or gaps in coverage have been significantly linked with lower likelihood of receiving 

preventive cancer care, regular screenings, and timely and affordable treatment.49,50 Higher copays 

and coinsurance for oral anticancer therapy has been associated with treatment discontinuation and 

cost-related nonadherence (CRN).51,52 Further, coverage disruptions for cancer survivors have 

been associated with advanced stage at cancer diagnosis and lower odds of survival.53,54 Insurance-

related care disruptions and surprise medical bills have also been reported to be associated with 

financial burden and distress among cancer survivors.10,45 

The Role of Health Insurance Literacy 
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In addition to the aforementioned systemic insurance-related challenges, cancer survivors 

have also reported difficulty in understanding high-level health plan summaries, navigating 

coverage changes between preventive vs. diagnostic care and fluctuations in coverage benefits, 

and a lack of confidence in choosing appropriate health insurance policies.46,55 These factors 

underscore the fact that despite having health insurance, many cancer survivors may lack 

appropriate understanding of their health insurance policies or the self-efficacy to navigate the 

health insurance highlighting the importance of health insurance literacy (HIL).55 

HIL is a relatively recent concept related to both - health literacy and financial literacy 

(FL), and is defined as “…the degree to which individuals have the knowledge, ability, and 

confidence to find and evaluate information about health plans, select the best plan for their own 

(or their family’s) financial and health circumstances, and use the plan once enrolled.”56,57 Health 

literacy focuses of obtaining, understanding, and using health information to make informed health 

decisions.58 FL, in the context of health insurance, pertains to ability to comprehend plan benefit 

structure such as tradeoffs between health plan components, and numeracy to estimate one’s 

financial responsibility.59,60 Thus, HIL can be considered as making informed health decisions 

based on healthcare needs, selecting optimum health coverage, and using the health plan 

effectively to access necessary care while protecting individuals or family against the risk of 

financial loss.  

Extant research on HIL assessment among cancer survivors has shown that cancer 

survivors report relatively higher levels of HIL compared to the general population.29,61,62 For 

example, Zhao et al. reported that at least 80% of cancer survivors had high HIL measured as the 

ease of understanding cancer care-related medical bills or health insurance in a nationally 

representative sample.29 However, many of these studies measure HIL using a single item such as 
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assessment of overall knowledge of familiarity with health insurance components or general 

difficulty in understanding medical bills.29,61 Qualitative literature reports that insurance-related 

challenges of cancer survivors extend beyond general understanding of health insurance concept 

e.g. appealing claims and negotiating with health insurance companies, ensuring health insurance 

pays for claims, and finding correct personnel for insurance-related communication e.g. issues 

about medical bills and coverage fluctuations.55,63,64 These findings underscore the need to explore 

appropriate ways to measure HIL enabling identification of challenging aspects of health insurance 

for cancer survivors.21 

Lower HIL is found to be more prevalent among certain socioeconomic and demographic 

subgroups compared to others. Previous studies exploring correlates of HIL in the general 

population report that lower income, lower educational attainment, younger age, belonging to 

racial/ethnic minorities, and being uninsured or publicly insured were associated with lower levels 

of HIL.65–69 Similar correlates have been reported to be associated with low HIL among cancer 

survivors. One study found that cancer survivors who were younger adults (18-64 years) with no 

insurance or public insurance, or adults with incomes less than 400% of federal poverty level, or 

receiving recent cancer treatment (<5 years) were more likely to report problems understanding 

medical bills or health insurance policies.29 Beyond the sociodemographic characteristics, 

literature suggests consumers draw on their past insurance experiences during health plan 

selection.70 Similarly, George et al. observed that continued exposure to health insurance provided 

cancer survivors with some experience of navigating insurance challenges.55 However, no study 

has yet explored how past health insurance-related experiences influence HIL of cancer survivors. 

The impact of low HIL on health plan selection and healthcare outcomes has been studied 

in the general population. Low HIL among consumers has been reported to associated with 
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suboptimal plan choices such as continued enrollment in the same health plan for years despite 

availability of more appropriate coverage options, seeking insurance advice from sources who may 

have inadequate HIL themselves e.g. family or friends, and choosing plans based on 

advertisements or word of mouth endorsements.65 Further, low HIL has been reported to associated 

with high OOP spending, less awareness about the overall affordability of health plan, and trouble 

paying medical bills.25,26  

Beyond its financial implications, lower HIL has been found to be associated with unmet 

medical needs, limited access to care, and delaying or foregoing care.72,73 Research on the 

consequences of low HIL among cancer survivors is limited, and most studies have focused on 

evaluating the association between HIL and financial hardship experienced by cancer 

survivors.29,61,62 Among cancer survivors, lower HIL has been reported to be associated with 

certain attributes of FT such as delayed or foregone care, nonmedical financial sacrifices e.g. using 

savings for treatment expenses, reducing spending on other activities, and psychological 

distress.29,61 

Consequences of Financial Toxicity 

 FT can be detrimental to wellbeing of cancer survivors due to its multifarious effects. 

Health outcomes associated with FT among cancer survivors include CRN14,20, increased symptom 

burden and pain related to cancer74,75, impaired psychological wellbeing76, lower treatment 

satisfaction77,78, poor quality of life (QoL)78 and health-related QoL (HRQoL),20 and early 

mortality.79 

Cancer survivors experiencing high FT have been found to be twice more likely to engage 

in CRN compared to those experiencing lower or no FT.20 Lathan et al. reported significantly 

higher pain burden among lung and colorectal cancer survivors with greater financial burden, 
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measured as limited financial reserves (≤2 months), compared to cancer survivors having financial 

reserves (>2 months).74 Among adult survivors of childhood cancer, FT was significantly 

associated with presence of  physical and psychological symptoms including cardiac and 

pulmonary symptoms, reproductive disorders, suicidal ideation, and anxiety and depression among 

cancer survivors.75 A greater prevalence of psychological consequences of FT, manifesting as 

emotional distress, anxiety and/or depression is reported by cancer survivors compared to physical 

symptoms associated with FT.76 Detrimental impact of FT on psychological and physical health 

of cancer survivors, in turn, affects QOL and HRQOL of cancer survivors. Material, psychological, 

and behavioral aspects of FT have been reported to follow a dose-response relationship with QOL 

and, mental and physical components of HRQOL.14,20 Financial distress from increased 

expenditures and depleting financial reserves may impair cancer survivors’ abilities to cope 

effectively resulting in emotional distress and adverse health consequences.80 Only one study 

found significant association between bankruptcy and increased risk of early mortality among 

cancer survivors with cancer survivors filing for bankruptcy having 1.8 times the odds of dying 

early compared to those not filing bankruptcy.79  

Coping with Financial Toxicity 

The experience of FT can be stressful for cancer survivors and their families, and they may 

adopt various strategies to cope with its psychological distress and material burden.14,63 Per 

Lazarus and Folkman, coping can be defined as “constantly changing cognitive and behavioral 

efforts to manage specific external and/or internal demands that are appraised as taxing or 

exceeding the resources of the person.”81 Further, authors suggest that coping responses to 

stressors are differentiated based on their function – managing or altering the stressor (problem-

focused coping) and regulation of stressful emotions (emotion-focused coping).81 
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In qualitative interviews with cancer survivors, Head et al. observed a greater use of 

problem-focused coping strategies compared to emotion-focused strategies to deal with FT.63 

Problem-focused strategies reported by cancer survivors included altering recommended care 

protocols, modifying lifestyle, accessing financial assistance, seeking information and education, 

and negotiating with health insurance providers. In line with this finding, existing research on 

coping with FT in cancer has focused mainly on exploring (problem-focused) cost-coping 

strategies used by cancer survivors, with a majority of studies assessing coping in the form of 

lifestyle modifications, care-altering, and financial support-seeking.14,18 Examples of these 

strategies seen in literature include reports of many cancer survivors and their families reducing 

spending on leisure activities or even basic necessities like food and clothing, delaying or 

foregoing recommended care, accessing financial assistance, using up savings, selling of 

possessions and other assets, and incurring credit card debt or taking other loans.14,82,83  

There are three potential issues with defining a narrow scope for exploring coping by 

restricting it to material, cost-coping strategies. First, the magnitude of perceived financial burden 

may not be as severe for all cancer survivors to necessitate taking drastic measures such as taking 

a mortgage on house or liquidating financial assets.84 For example, a cancer survivor may worry 

about their future financial situation and cope with the psychological distress by staying positive, 

praying, or distracting themselves. In such a situation, the person may experience distress and cope 

through emotional regulation, but it might not necessitate taking drastic material measures to 

address their worry. Second, there is considerable ambiguity in the literature regarding the nature 

and classification of these strategies.18 Some strategies are indeed indicative of coping e.g., 

changing economic lifestyle by reducing spending; however, others such as using up savings and 

incurring debt are considered as financial stressors.18 Third, evaluation of cost-coping strategies 
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provides an idea of how cancer survivors cope with material financial burden. It does not provide 

an insight into coping responses of cancer survivors to address psychological financial distress 

which may have a significant impact on their emotional wellbeing and HRQoL.19,80  

Qualitative research exploring diverse coping mechanisms used by cancer survivors to deal 

with FT aids in providing a more detailed picture of the coping process. In a systematic review of 

qualitative studies on FT among cancer survivors, Zhu et al. reported that cancer survivors used 

both - problem-focused and emotion-oriented coping strategies to deal with FT.85 Emotion-focused 

coping responses reported by cancer survivors included practicing optimism, praying, expressing 

negative emotions, cognitive denial or resignation, and acceptance.85 Head et al. observed that 

appraisal and perceived severity of FT influenced coping behaviors.63 For example, cancer 

survivors who perceived cancer as a threat to their financial security reported a greater use of 

problem-focused coping strategies while those most severely affected by FT engaged more in 

emotion-focused coping such as emotional venting and cognitive denial e.g., refusing to 

acknowledge the medical bills as they were received.  

These findings underscore the fact that coping with FT among cancer survivors is a 

complex process that merits further evaluation. Furthermore, cancer survivors often have to cope 

with the financial ramifications of cancer in addition to the stress of their cancer diagnosis. This 

multi-stressor situation can present competing demands and elicit different coping responses 

depending on individual’s personal resources, situation, and stress appraisal.86 For example, an 

individual may engage in emotion-focused strategies as a dominant coping response to deal with 

the stress of cancer diagnosis, but may deal with its financial consequences by taking a more 

problem-focused approach. 
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Literature Gaps and Rationale 

FT among cancer survivors is a growing public health concern in the US. Research around 

this topic is still emerging, and research gaps have been identified at different levels from 

individual and families at the lowest level to national health policy environment at the highest 

level.21  

As a growing proportion of cancer survivors has improved access to healthcare due to 

ACA-related coverage gains, cancer spending is likely to be affected with routine use of expensive 

anticancer drugs resulting in high OOP costs.47 Cancer survivors continue to experience high OOP 

financial burden and financial vulnerability due to evolving health policy issues such as coverage 

disruptions due to diverse eligibility requirements across Medicaid and individual Marketplace 

health plans, rising prevalence of high-deductible health plans, and narrow provider networks.33,46 

Studies assessing trends in OOP costs and OOP financial burden in general population and other 

chronic diseases report a decreasing trend in the period following the ACA enactment.87–89 

However, research on how these trends have evolved in the US cancer population is limited. Nipp 

et al. reported a decreasing trend in proportion of cancer survivors reporting difficulties accessing 

and affording healthcare services between 2011-2016.90 One of the factors associated with self-

reported difficulties accessing and/or affording healthcare services is high OOP costs or 

uncertainty regarding them.91 To inform policy decisions and interventions aimed at reducing OOP 

financial burden of cancer survivors, it is necessary to supplement the trends in these self-reported 

difficulties with temporal changes in objective measures such as OOP costs and OOP financial 

burdens. 

Health insurance environment for cancer is complex and literature highlights diverse 

insurance-related challenges faced by cancer survivors across the cancer care continuum.46,55,64 
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Although existing literature on HIL assessment among cancer survivors reports relatively higher 

levels of HIL compared to the general population, many of these studies measure HIL using a 

single item such as assessment of overall knowledge of familiarity with health insurance 

components or general difficulty in understanding medical bills.29,61 These single-item measures 

provide a gross estimate of high or low awareness of health insurance plans, but do not pinpoint 

towards what aspects of health insurance are particularly challenging for cancer survivors56, nor 

provide a comprehensive assessment of HIL. These findings underscore the need to explore 

appropriate ways to measure HIL enabling identification of challenging aspects of health insurance 

for cancer survivors.21 

Recognizing the critical and complex role of health insurance in high-quality and 

affordable cancer care, the Institute of Medicine has underscored the need for development of 

evidence-based strategies to address insurance-related challenges of cancer survivors.92 In line 

with this directive, HIL has been identified as one of the actionable individual-level targets.93,94 

The primary goal of developing educational interventions targeting HIL is to improve cancer 

survivors’ understanding of financial concepts of their care and awareness of their financial 

responsibility, and develop their skills to navigate health coverage.94 To tap the interventional 

potential of HIL, it is important to undertake a comprehensive assessment of HIL and identify its 

significant correlates.21  

Finally, although the determinants of FT among cancer survivors are diverse and may vary 

from individual to individual, FT is known to be associated with significant distress and have a 

detrimental impact on daily lives and wellbeing of cancer survivors.14,23 The National 

Comprehensive Cancer Network has underscored the importance of the effective provision and 

utilization of coping resources for distress management among cancer survivors.95 With the 
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recognition of FT as a clinically relevant patient-reported outcome, there has been a greater push 

for integrating routine financial distress screening of cancer survivors in clinical practice.96 Such 

screening will only prove beneficial for cancer survivors when appropriate evidence-informed 

coping resources to address material and psychological aspects of FT are developed and made 

available to cancer survivors and their families.  

To serve this purpose, it is necessary to evaluate different coping strategies used by cancer 

survivors using a theory-informed approach. Key theories on stress and coping used to explore the 

impact of chronic illness and/or disability on health and wellbeing can be applied to study FT-

related coping responses among cancer survivors.16,97 However, such assessments of FT-related 

coping are limited and qualitative in nature.63 The scope of current qualitative literature on FT is 

limited to providing an understanding of salient features of FT e.g. its antecedents, coping 

responses, and its consequences in a small sample of cancer survivors. Thus, the relationship 

between these constructs is inferred, but its nature and magnitude are often not analyzed.85 In line 

with the theories on stress and coping process, it has been postulated that coping may play a 

mediating role in the association between FT and QoL of cancer survivors.98 However, to our 

knowledge, no study has been conducted to test this hypothesis.  

Specific Aims and Objectives 

1. To evaluate trends in direct total and OOP healthcare expenditures and OOP financial burden 

of US cancer survivors aged 18-64 years using MEPS data for the period 2008 – 2018. 

a. To evaluate trends in total direct healthcare expenditures of cancer survivors aged 18-

64 years compared to general population 

b. To evaluate trends in OOP expenditures of cancer survivors aged 18-64 years compared 

to general population 
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c. To evaluate trends in OOP financial burden of cancer survivors aged 18-64 years 

compared to general population 

2. To evaluate HIL and its demographic, socioeconomic, and health insurance-related correlates 

among adult cancer survivors aged 27-64 years in the US. 

a. To measure health insurance literacy using the Health Insurance Literacy Measure 

(HILM) 

b. To identify sociodemographic, clinical, and health insurance-related correlates of HIL 

among cancer survivors 

3. To investigate the association between FT and HRQOL among cancer survivors aged 27-64 

years in the US. 

a. To evaluate the association between FT and HRQoL among cancer survivors 

b. To investigate the mediating role of coping strategies in the relationship between FT 

and HRQoL among cancer survivor
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Assessment of Trends in Healthcare Expenditures and Financial Burden of Adult Cancer 

Survivors in the US
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Introduction 

Medical and technological advancement in cancer diagnosis and treatment has resulted in 

significant improvements in cancer survival over the past two decades.1 The National Cancer 

Institute considers a person as a cancer survivor since the time of their cancer diagnosis.2 Per this 

definition, as of January 2019, there were at least 16.9 million cancer survivors alive in the US 

with an estimated projection of 22.1 million by 2030.3 Alongside improvements in cancer survival, 

costs of cancer treatment have also increased substantially over time.4,5 Annual treatment costs per 

patient for many novel cancer therapies often exceed $100,000.6,7 In addition to pharmacological 

treatment, cancer survivors often receive radiation therapy, surgery, palliative care, and other 

supportive care services which drive up the overall costs of cancer care.8 Overall national cancer 

costs were around $183 billion in 2015 and are projected to increase by 34% to $246 billion by 

2030 based on population growth alone.5   

Direct cancer care costs, comprising of direct healthcare resource utilization costs, are 

found to follow a bimodal pattern with high costs incurred in the initial phase (12 month after 

diagnosis) and end-of-life phase (12 months before death) with comparatively lower costs 

observed during the continuing phase of cancer care.4,5 A review of studies examining cancer costs 

between 2013-2017 found that annual payer costs of the four most common cancers – breast, 

prostate, lung, and colorectal cancers– to range from $20,000-$100,000 per patient in the initial 

phase, $1,000-$30,000 in the continuing phase, and at least $60,000 in the end-of-life phase.9 

Annual out-of-pocket (OOP) costs for cancer survivors were found to range from 7% - 11% of all 

payor costs for medical care, and greater OOP medical costs were incurred by recently diagnosed 
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cancer survivors (within 2 years of diagnosis) compared to longer term survivors (more than 2 

years since diagnosis).9  

In addition to therapeutic advances increasing the total direct healthcare expenditures and 

OOP expenditures associated with cancer,10 healthcare reforms implemented under the Patient 

Protection and Affordable Care Act (ACA) between 2010-2014 have influenced overall healthcare 

affordability and access.11,12 Literature suggests three provisions of the ACA might have played a 

key role in reducing OOP costs for nonelderly cancer survivors aged 18-64 years – protections 

against health coverage discrimination on preexisting conditions, expanded eligibility for 

Medicaid coverage, and the establishment of annual maximum OOP (MOOP) limits in commercial 

health insurance plans.12,13 Existing studies report that states opting for Medicaid expansion saw 

major health coverage gains among adults aged 18-64 years and an overall improvement in health 

care affordability among low-income cancer survivors.14,15 Establishing annual MOOP limits is 

crucial for cancer survivors as their OOP costs can rapidly escalate through high deductibles, and 

co-pays and coinsurance for expensive anticancer drugs and other medical services.13 MOOP 

limits were associated with significant reductions in medical financial hardship among nonelderly 

privately insured cancer survivors with low to moderate income.16 Further, ACA provisions were 

also found to be associated with decreased prevalence of different forms of financial hardship such 

as cost-related nonadherence, delayed or forgone care due to costs, and overall worry regarding 

medical bills.17 

Although the ACA has been instrumental in improving access to health insurance and 

reducing financial hardship, many challenges pertaining to high OOP costs still persist for cancer 

survivors.18 Findings from existing studies posit that the ACA provisions might have decreased 

OOP financial burdens (frequently defined as spending >10% family income on OOP 
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expenditures) among lower-income cancer survivors, but put those in moderate to high-income 

categories at a risk of high OOP financial burden due to increased premiums and cost-sharing.19–

21 Other health insurance-related factors contributing to the risk of high OOP costs include 

‘coverage gap’ experienced by low-income cancer survivors residing in non-Medicaid expansion 

states13,22, variation in MOOP limits of private health plans,23 and shift of greater financial 

responsibility on beneficiaries through increased cost sharing.24,25 These factors suggest that 

although ACA may have been instrumental in flattening the curve of OOP medical expenditures, 

the rising cost of health insurance continues to increase the risk of OOP financial burden for cancer 

survivors.26 Literature supports this evidence by highlighting the consistently increasing cost of 

health insurance in the form of rising OOP premiums and growing prevalence of high-deductible 

health plans.27–29 A complex interplay of growing costs of cancer care due to therapeutic advances, 

rising costs of health insurance and cost-sharing, and the impact of cancer on the income and 

employment of nonelderly cancer survivors increases the financial vulnerability of this 

population.30,31 

The US health policy and the economic environment continues to evolve and influence 

healthcare affordability and access for cancer survivors.32,33 To inform health policy decisions, it 

is important to evaluate the trends in healthcare expenditures of cancer survivors and the 

affordability of cancer care for reasons in addition to the impact of ACA provisions and therapeutic 

advances in cancer on the financial wellbeing of cancer survivors as discussed above. First, 

existing literature exploring the OOP financial burden among cancer survivors has primarily 

focused on measuring prevalence and identifying its sociodemographic correlates with limited 

attention to evaluation of temporal changes in trends of OOP expenditures and OOP financial 

burden.34 Second, studies assessing trends in OOP costs and OOP financial burden in the general 
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population and other chronic diseases report a decreasing trend in the period following the ACA 

enactment.35,36 However, research on how these trends have evolved in the cancer population is 

limited.12,18 Third, literature reports a decrease in the proportion of cancer survivors reporting 

difficulties accessing and affording healthcare services between 2009-2018.17 One of the factors 

associated with self-reported difficulties accessing and/or affording healthcare services is high 

OOP costs or uncertainty regarding them.37 To inform health policy decisions, it is necessary to 

supplement the trends in these self-reported difficulties with temporal trends in objective measures 

such as OOP costs and OOP financial burdens. Thus, the aim of this study is to assess trends in 

total direct healthcare expenditures, OOP healthcare expenditures, and OOP financial burden 

among US cancer survivors aged 18-64 years between 2008 – 2019 using data from the Medical 

Expenditures Panel Survey (MEPS). 

Study Objectives 

To evaluate trends in total direct healthcare expenditures, OOP healthcare expenditures and 

OOP financial burden of US cancer survivors aged 18-64 years using MEPS data for the period 

2008 – 2019. 

1. To evaluate trends in total direct healthcare expenditures of cancer survivors aged 18-64 

years compared to the general population. 

2. To evaluate trends in OOP expenditures of cancer survivors aged 18-64 years compared to 

the general population. 

3. To evaluate trends in OOP financial burden of cancer survivors aged 18-64 years compared 

to the general population. 







61 
 

to our study as we had two groups. Despite this, we addressed the issue of year-to-year correlation 

for our binary outcome – OOP financial burden – by transforming the predictive margins and SEs 

to log-odds scale as recommended by the NCHS trend analysis guidelines.66 Finally, our trend 

analyses provide an overall picture of how the trends in our study outcomes evolved for nonelderly 

cancer survivors compared to individuals without cancer. A high-level analysis like this might not 

capture trends for specific sociodemographic characteristics such as health insurance type or 

family income as percent of federal poverty level. Stratifying the current trend analyses by these 

variables can be explored in future research endeavors.  

Conclusion 

 One of the key findings from our study showed that the gap between the OOP expenditures 

and OOP financial burden of nonelderly cancer survivors and individuals without cancer was 

lowest when major provision of ACA went into effect – 2014-2015 and widened between 2016-

2019. While there could be other factors at play, these findings suggest that ACA might have been 

instrumental in flattening the curve of rising OOP expenditures and increasing healthcare 

affordability. However, as the growth in direct and OOP healthcare expenditures continues to 

outpace the increase in household income, nonelderly cancer survivors continue to experience the 

risk of high OOP financial burden. As major factors continue to shape the US economy and health 

policy, future health reforms targeting increased healthcare affordability and generosity of health 

insurance coverage are necessary to protect the financially vulnerable population of nonelderly 

cancer survivors.
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Tables 

Table 2.1. Average unadjusted total healthcare expenditures for cancer survivors vs. individuals without cancer stratified by 

time period 

SE: Standard error; CI: Confidence Interval 

  

Time period 

Cancer Non-cancer 

p-value 

Mean 95% CI Mean (SE) 95% CI 

2008-2009 
$ 11,679.3 

(598.5) 
$ 10,502.6 - $ 12,855.9 

$ 3,991.7 

(87.1) 
$ 3,820.3 - $ 4,163.0 <0.001 

2010-2011 
$ 12,678.4 

(947.8) 
$ 10,815.1 - $ 14,541.7 

$ 4,144.5 

(91.7) 
$ 3,964.3 - $ 4,324.7 <0.001 

2012-2013 
$ 12,614.2 

(1044.8) 
$ 10,560.2 - $ 14,668.3 

$ 4,111.4 

(98.4) 
$ 3,918.0 - $ 4,304.8 <0.001 

2014-2015 
$ 13,622.2 

(1083.3) 
$ 11,492.4 - $ 15,751.9 

$ 4,400.4 

(135.4) 
$ 4,134.1 - $ 4,666.6 <0.001 

2016-2017 
$ 13,077.2 

(933.9) 
$ 11,241.2 - $ 14,913.2 

$ 4,474.7 

(97.4) 
$ 4,283.2 - $ 4,666.2 <0.001 

2018-2019 
$ 15,107.5 

(899.4) 
$ 13,339.4 - $ 16,875.6 

$ 5,448.6 

(117.9) 
$ 5,216.7 - $ 5,680.4 <0.001 
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Table 2.2. Average adjusted total healthcare expenditures for cancer survivors vs. individuals without cancer stratified by 

time period and the incremental costs associated with cancer estimated using two-part regression model 

Time Period 

Cancer Non-cancer Incremental costs due to cancer 

Cost 

(BSE) 
95% Percentile CI 

Cost 

(BSE) 
95% Percentile CI 

Cost 

(BSE) 
95% Percentile CI p-value 

2008-2009 
$ 7,485.4 

(384.8) 
$ 6,748.5 - $ 8,285.7 

$ 4,299.1 

(75.1) 
$ 4,159.6 - $ 4,449.8 

$ 3,099.8 

(379.0) 
$ 2,360.0 - $ 3,866.2 <0.001 

2010-2011 
$ 8,036.2 

(500.0) 
$ 7,127.4 - $ 9,035.2 

$ 4,357.1 

(89.0) 
$ 4,189.0 - $ 4,529.1 

$ 3,645.1 

(504.0) 
$ 2,715.8 - $ 4,641.2 <0.001 

2012-2013 
$ 7,823.9 

(657.5) 
$ 6,715.4 - $ 9,341.1 

$ 4,256.4 

(80.7) 
$ 4,108.1 - $ 4,422.9 

$ 3,582.6 

(659.2) 
$ 2,451.1 - $ 5,036.4 <0.001 

2014-2015 
$ 8,290.7 

(547.0) 
$ 7,293.4 - $ 9,359.2 

$ 4,426.5 

(96.0) 
$ 4,253.0 - $ 4,625.4 

$ 3,979.5 

(572.4) 
$ 2,925.6 - $ 5,151.1 <0.001 

2016-2017 
$ 8,008.2 

(543.4) 
$ 7,006.9 - $ 9,195.6 

$ 4,663.4 

(82.8) 
$ 4,509.7 - $ 4,835.4 

$ 3,352.6 

(552.6) 
$ 2,333.4 - $ 4,561.2 <0.001 

2018-2019 
$ 9,811.8 

(583.6) 
$ 8,773.1 - $ 11,022.9 

$ 5,669.8 

(110.3) 
$ 5,448.6 - $ 5,883.3 

$ 4,141.7 

(599.4) 
$ 3,070.4 - $ 5,385.1 <0.001 

BSE: Bootstrapped standard error, CI: Confidence Interval 
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Table 2.3. Average unadjusted OOP healthcare expenditures for cancer survivors vs. individuals without cancer stratified by 

time period 

OOP: Out-of-pocket; SE: Standard Errror 

  

Time period 

Cancer Non-cancer 

p-value 

Mean (SE) 95% Confidence Interval Mean (SE) 95% Confidence Interval 

2008-2009 
$ 4,716.4 

(178.7) 
$ 4,365.0 - $ 5,067.8 

$ 3,349.2 

(58.7) 
$ 3,233.7 - $ 3,464.7 <0.001 

2010-2011 
$ 4,941.3 

(185.4) 
$ 4,576.8 - $ 5,305.8 

$ 3,455.6 

(60.1) 
$ 3,337.4 - $ 3,573.7 <0.001 

2012-2013 
$ 4,953.5 

(231.5) 
$ 4,498.4 - $ 5,408.6 

$ 3,341.0 

(62.9) 
$ 3,217.3 - $ 3,464.7 <0.001 

2014-2015 
$ 4,323.7 

(172.7) 
$ 3,984.2 - $ 4,663.2 

$ 3,361.8 

(63.9) 
$ 3,236.1 - $ 3,487.4 <0.001 

2016-2017 
$ 4,776.3 

(166.6) 
$ 4,448.8 - $ 5,103.8 

$ 3,448.2 

(60.9) 
$ 3,328.5 - $ 3,567.9 <0.001 

2018-2019 
$ 4,957.8 

(203.4) 
$ 4,557.9 - $ 5,357.7 

$ 3,685.1 

(71.5) 
$ 3,544.5 - $ 3,825.7 <0.001 
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Table 2.4. Average adjusted OOP healthcare expenditures for cancer survivors vs. individuals without cancer stratified by 

time period and the incremental costs associated with cancer estimated using two-part regression model 

Time 

Period 

Cancer Non-cancer Incremental OOP costs due to cancer 

Cost 

(BSE) 
95% Percentile CI Cost (BSE) 95% Percentile CI 

Cost 

(BSE) 
95% Percentile CI p-value 

2008-2009 
$ 3,914.1 

(120.4) 
$ 3,681.7 - $ 4,170.4 

$ 3,445.8 

(28.6) 
$ 3,390.0 - $ 3,502.5 

$ 466.4 

(122.7) 
$ 241.3 - $ 728.0 <0.001 

2010-2011 
$ 4,043.1 

(119.8) 
$ 3,806.3 - $ 4,297.8 

$ 3,553.0 

(27.8) 
$ 3,498.5 - $ 3,609.8 

$ 487.9 

(121.7) 
$ 229.8 - $ 738.3 <0.001 

2012-2013 
$ 4,191.8 

(154.5) 
$ 3,916.0 - $ 4,519.6 

$ 3,426.0 

(29.2) 
$ 3,366.8 - $ 3,486.2 

$ 761.3 

(152.4) 
$ 488.8 - $ 1,060.7 <0.001 

2014-2015 
$ 3,677.0 

(111.0) 
$ 3,465.7 - $ 3,897.6 

$ 3,355.9 

(28.4) 
$ 3,304.0 - $ 3,415.4 

$ 320.7 

(118.8) 
$ 96.0 - $ 557.4 0.007 

2016-2017 
$ 3,993.3 

(113.3) 
$ 3,765.4 - $ 4,214.0 

$ 3,452.5 

(27.1) 
$ 3,396.5 - $ 3,501.5 

$ 542.5 

(116.5) 
$ 317.3 - $ 773.7 <0.001 

2018-2019 
$ 4,141.8 

(126.5) 
$ 3,889.9 - $ 4,394.0 

$ 3,663.4 

(31.3) 
$ 3,599.1 - $ 3,722.3 

$ 482.2 

(134.1) 
$ 205.2 - $ 731.4 <0.001 

OOP: Out-of-pocket; BSE: Bootstrapped standard error, CI: Confidence Interval 
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Table 2.5. Bivariate proportions of cancer survivors and individuals with cancer experiencing OOP financial burden between 

2008-2019 

OOP: Out-of-pocket; SE: Standard error 

 

  

Time period 

Cancer Non-cancer 

p-value 

Proportion (%) SE Proportion (%) SE 

2008-2009 10.9% 0.941 7.1% 0.230 <0.001 

2010-2011 10.9% 0.862 7.0% 0.231 <0.001 

2012-2013 10.6% 0.953 6.6% 0.242 <0.001 

2014-2015 8.4% 0.833 5.2% 0.191 <0.001 

2016-2017 7.2% 0.711 4.8% 0.188 <0.001 

2018-2019 8.2% 0.762 5.7% 0.223 <0.001 
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Table 2.6. Predictive margins for cancer survivors and individuals with cancer experiencing OOP financial burden between 

2008-2019 

OOP: Out-of-pocket; SE: Standard error 

  

Time period 

Cancer Non-cancer 

p-value 

Proportion (%) SE Proportion (%) SE 

2008-2009 8.3% 0.619 7.2% 0.221 0.091 

2010-2011 7.8% 0.608 6.6% 0.197 0.040 

2012-2013 7.6% 0.660 6.2% 0.206 0.032 

2014-2015 5.7% 0.560 5.2% 0.163 0.394 

2016-2017 6.0% 0.593 5.3% 0.191 0.261 

2018-2019 7.7% 0.625 6.6% 0.253 0.089 
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Figure 2.3. Trends in unadjusted out-of-pocket healthcare expenditures (2008-2019) 
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Figure 2.4. Trends in adjusted out-of-pocket healthcare expenditures (2008-2019) 
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Figure 2.5. Unadjusted trends in proportion of individuals reporting out-of-pocket financial burden (2008-2019)  
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Figure 2.6. Trends in proportion of individuals reporting out-of-pocket financial burden adjusted for covariates (2008-2019)  
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Chapter 3 

Measurement of Health Insurance Literacy and Identification of Its Correlates Among US 

Cancer Survivors
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Introduction 

Health insurance is critical for cancer survivors to ensure timely and adequate access to 

necessary medical care while not incurring catastrophic medical expenses. However, the health 

insurance landscape in the US is complex and dynamic, and can be challenging for consumers to 

understand and navigate.1,2 Health insurance environment for cancer survivors can be more 

complex and present unique challenges.3,4 Cancer care typically comprises of different types of 

treatments including chemotherapy, surgery, and radiation in addition to the use of novel 

treatments such as targeted therapies and precision medicine that are being increasingly used in 

routine cancer care.5,6 The multimodal nature of care might make it more difficult for cancer 

survivors to anticipate their healthcare needs across different phases of cancer care and choose a 

health plan accordingly.7  

Furthermore, as many insurers shift increasing cost-sharing responsibility to the cancer 

survivors in response to rising healthcare costs, especially cancer drug prices,8 cancer survivors 

may report confusion and uncertainty about their out-of-pocket (OOP) share of expenses for 

various care components and the risk of receiving surprise medical bills, especially for out-of-

network care.4,9 The No Surprises Act that went into effect in 2022 protects patients against 

surprise medical bills by banning surprise bills for most emergency services, balance billing for 

certain services like anesthesiology and radiology when out-of-network care is received, and bans 

surprise bills for air ambulances.10 However, it still falls short on certain aspects which still puts 

patients at risk for surprise medical bills, for example, although the legislation bans surprise billing
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 for air ambulances, ground ambulances are not covered under this legislation and could be 

considered an out-of-network care.11–13 

Other insurance-related challenges reported by cancer survivors include difficulty 

understanding complex summaries of health insurance benefits summaries, navigating coverage 

changes between preventive vs. diagnostic care, and fluctuations in coverage benefits.4,7 These 

findings underscore the fact that despite having health insurance, many cancer survivors may lack 

appropriate understanding of their health insurance coverage which may result in healthcare access 

and affordability challenges highlighting the importance of health insurance literacy (HIL).7,14  

HIL is a concept related to both - health literacy and financial literacy (FL), and is defined 

as “…the degree to which individuals have the knowledge, ability, and confidence to find and 

evaluate information about health plans, select the best plan for their own (or their family’s) 

financial and health circumstances, and use the plan once enrolled.”15,16 Health literacy focuses 

of obtaining, understanding, and using health information to make informed health decisions.17 

FL, in the context of health insurance, pertains to ability to comprehend plan benefit structure such 

as tradeoffs between health plan components, and numeracy to estimate one’s financial 

responsibility.18,19 Thus, HIL can be considered as making informed health decisions based on 

healthcare needs, selecting optimum health coverage, and using the health plan effectively to 

access necessary care while protecting individuals or family against the risk of financial loss.  

In the general population, low HIL among consumers has been reported to associated with 

suboptimal health plan choices2, high OOP spending, less awareness about the overall affordability 

of health plan, and trouble paying medical bills.20,21 Beyond its financial implications, lower HIL 

has been found to be associated with limited access to care, delaying or foregoing care, and unmet 

medical needs.22,23 Among cancer survivors, lower HIL was found to be associated with greater 
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medical financial hardship such as delayed or foregone care, other financial sacrifices due to 

medical expenses.24–26 

Extant research on HIL assessment of cancer survivors provides mixed evidence.24–29 For 

example, Zhao et al. found that 14-19% of cancer survivors reported low HIL assessed as difficulty 

understanding health insurance or cancer-related medical bills in a nationally representative 

sample.24 Single-item HIL measures provide a gross estimate of high or low awareness of health 

insurance, but do not pinpoint towards what aspects of health insurance are particularly 

challenging for cancer survivors, nor provide a comprehensive assessment of HIL. On the other 

hand, other studies using more comprehensive measures such as the Health Insurance Literacy 

Measure (HILM) found the prevalence of low HIL to range from 29-44% in different sub-groups 

of cancer patients.26,27  

Literature on evaluation of HIL among cancer survivors using the HILM is limited. Extant 

studies mainly focus on either individuals with a specific cancer diagnosis and/or are conducted in 

clinical practice settings, thereby limiting the generalizability of their findings.25–29 Furthermore, 

the majority of extant studies among cancer survivors evaluate HIL in the context of its association 

with cancer-related financial toxicity24–26,29 which precludes the evaluation of HIL as a component 

of cost-related health literacy and identification of factors that influence HIL.30,31 Moreover, some 

of these studies report overall HIL summary scores26 which does not provide an insight into what 

aspects of HIL are challenging for cancer survivors and thus, limits the ability to identify target 

areas for developing interventions aimed at improving HILM. 

Lower HIL is found to be more prevalent among certain socioeconomic and demographic 

subgroups compared to others. Previous studies exploring correlates of HIL in the general 

population report that lower income, lower educational attainment, younger age, belonging to 
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racial/ethnic minorities, and being uninsured or publicly insured were associated with lower levels 

of HIL.2,32–35 Similar sociodemographic correlates have been hypothesized to be associated with 

HIL among cancer survivors.24,36 However, no study has been conducted to specifically explore 

the diverse factors associated with HIL in this population. Beyond the sociodemographic 

characteristics, literature suggests that consumers draw on their past insurance experiences while 

selecting health plans.21 Similarly, George et al. observed that continued exposure to health 

insurance provided cancer survivors with some experience of navigating insurance challenges.7 

Qualitative literature reports that insurance-related challenges of cancer survivors extend beyond 

general understanding of health insurance concepts, e.g. appealing claims and negotiating with 

health insurance companies, resolving issues about medical bills and other payments.7,37,38 

However, no study has yet explored whether prior health insurance-related experiences of cancer 

survivors influence their HIL.  

Recognizing the critical and complex role of health insurance in providing high-quality 

and affordable cancer care, the Institute of Medicine underscored the need for development of 

evidence-based strategies to address insurance-related challenges of cancer survivors.39 In line 

with this directive, HIL has been identified as one of the actionable individual-level targets.31,36 

The goals of developing educational interventions targeting HIL are to improve cancer survivors’ 

understanding of financial concepts of their care and awareness of their financial responsibility, 

and develop their skills to navigate health coverage.7,31,40 To accomplish these goals and tap the 

interventional potential of HIL, it is important to undertake a comprehensive assessment of HIL.30   

Considering the scope of current literature and its gaps, this study seeks to undertake a 

comprehensive assessment of self-reported HIL and identify factors influencing HIL among cancer 

survivors, a high-risk population with extensive healthcare needs and financial vulnerability. The 
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specific objectives of this study are first, to measure self-reported HIL using the HILM among 

working-age cancer survivors, and second, to identify its sociodemographic, clinical, and health 

insurance-related correlates.  

Study Objectives 

1. To measure health insurance literacy among cancer survivors aged 27-64 years old in the 

US. 

2. To identify sociodemographic, clinical, and health insurance-related correlates of HIL 

among cancer survivors aged 27-64 years old in the US. 

Methods 

 A cross-sectional study was conducted using Qualtrics-based survey data collection. A 

national convenience sample of cancer survivors was recruited from an online cancer patient panel 

through Rare Patient Voice LLC (RPV), a market research company maintaining panels of patients 

with various health conditions. To be eligible for study participation, respondents were required to 

fulfill the following criteria at the time of survey - between 27-64 years, currently receiving cancer 

treatment or completed cancer treatment less than 5 years ago, and did not have a non-melanoma 

skin cancer as their current or most recent cancer diagnosis.  

An invitation letter outlining the nature and purpose of the study along with the URL link 

to the Qualtrics survey was emailed to cancer patients on the panel. Prior to the final data 

collection, the study survey was pilot-tested in a small sample of 150 participants enrolled in the 

RPV’s cancer patient panel. Data collection was paused after 20 responses were collected. Email 

addresses of these initial 20 respondents were obtained from RPV after signing a confidentiality 

agreement to protect respondents’ personal identifiable information. 20 respondents were invited 

via email to participate in a 30-minute cognitive interview to know more about their survey 
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experience and gain feedback on the survey questionnaire.  Six respondents (all females) consented 

to participate in the cognitive interviews. These respondents were given an incentive of $30 for 

their interview participation. Appropriate changes were made to the final survey questionnaire 

based on feedback from these interviews. These changes mainly included rephrasing the survey 

instructions and addition of a response option to the health insurance-related challenges question, 

discussed later. Since the final study questionnaire did not have any major modifications, pilot 

survey responses were retained in the final data analyses. 

The final data collection occurred over a 3-month period from January 2022 – March 2022.  

During the first week of the final data collection phase, we observed a majority of responses from 

female White respondents. Hence, targeted reminders and additional invitations were sent out to 

male respondents in the RPV panel during the first month of data collection. Later, we focused on 

increasing the participation of racial/ethnic minorities, and thus, this demographic was targeted 

along with continued reminders to male respondents. In the last two weeks, a final reminder was 

sent to males and respondents belonging to racial/ethnic minorities before sending inviting 

additional respondents to meet the sample size requirements for this study. This purposive 

sampling was conducted in collaboration with RPV. Participants were provided a financial 

compensation of $20 per complete survey response. Disbursement of financial incentives to 

participants in the form of checks was handled by RPV. This study was approved by the 

Institutional Review Board of the University of Mississippi. 

Measures 

Health Insurance Literacy 

HIL was measured using a 21-item Health Insurance Literacy Measure (HILM) developed 

by Paez et al.32 The HILM was conceptualized by Paez et al. as comprising of two overarching 
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constructs – Selecting health insurance and Using Health insurance (referred to as domains 

hereafter), each of which is further divided into two subscales – a confidence subscale (Confidence 

choosing health plans and Confidence using health plans, respectively) and a likelihood of 

behavior subscale (Comparing health plans and Proactive use of health insurance).  

Variation is seen in the existing literature using this measure with studies either reporting 

overall HIL summary score based on the entire instrument22,26 or reporting HIL scores at the 

subscale level.27  In our study, we report both – a summary score of overall HIL which provide a 

gross estimate of overall HIL of cancer survivors and subscale-specific scores which identify 

potential HIL domains which might be challenging for cancer survivors. In absence of a 

recommended HIL scoring pattern, prior studies have employed different scoring patterns for HIL 

measurement and reporting.22,23,27,29 Since HIL subscales have different number of items and 

arbitrary score range obtained from simple summation of item scores might not be easily 

interpretable, we used the following scoring algorithm. 

Responses to the HILM items were measured on a 5-point response format with assigned 

scores in parentheses were as follows – not at all confident (1), slightly confident (2), moderately 

confident (3), very confident (4) for the confidence-assessing subscales and similarly, not at all 

likely (1), somewhat likely (2), moderately likely (3), very likely (4) for behavior-assessing 

subscales. Don’t know was considered a plausible option and was assigned a score of 0 for all four 

subscales of the HILM.22,23 Since each subscale has a different number of items, the subscale-

specific scores were averaged over the number of items to have a uniform score range of 0 - 4 for 

each subscale. An overall HIL score was calculated as the average of four subscale scores ranging 

from 0 - 4. A potential advantage of proposed scoring system is the intuitive ease of interpretation. 

For example, an individual scoring a 2.8 on confidence subscale indicates that the person has a 
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slight to moderate confidence, leaning more towards moderate confidence, on the 5-point response 

spectrum. This scoring system might also provide more detailed insight into HIL of cancer 

survivors over a dichotomization of scores into two categories as high or low HIL. 

Correlates of HIL 

The correlates of HIL investigated in this study were divided into four distinct categories 

– (1) Sociodemographic and clinical characteristics, (2) Financial skills, and (3) Past experiences 

with health insurance.  

Selection of variables to be evaluated as potential correlates of HIL in this study was based 

on the existing literature on HIL of the general population and cancer survivors, and associated 

literature gaps described above. Further, since health literacy is considered to be an antecedent of 

HIL,32 we also consulted studies on health literacy to select potential correlates. For example, 

rurality of residence has previously not been explored in the context of HIL per se. But prior studies 

show rurality to be associated with health literacy limitations and unmet patient navigation 

needs.41,42  Other sociodemographic variables were selected based on prior literature on HIL in the 

general population.2,35,43 For the clinical covariates, we selected respondent’s most recent/current 

cancer diagnosis because our study sample comprised of cancer survivors diagnosed with any 

cancer, and their current cancer treatment status. Recency of cancer treatment has been shown to 

be associated with problems understanding medical bills or health insurance policies.24 Rationale 

for investigation of respondents’ financial skills and past experience with health insurance is 

discussed below.  

Sociodemographic and Clinical Characteristics 

Sociodemographic and clinical characteristics of the cancer patients assessed in this study 

included - age, race, gender, marital status, current employment status, educational attainment, 
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annual household income, current insurance status, geographical region and self-reported rurality 

of residence, respondent’s most recent/current cancer diagnosis, and their current cancer treatment 

status. 

Financial Skills 

HIL is thought to be associated with both, health literacy and FL. FL, in the context of 

health insurance, pertains to ability to comprehend plan benefit structure such as tradeoffs between 

health plan components, and numeracy to estimate one’s financial responsibility.18,19 Further, 

existing literature suggests FL to be associated with HIL.16,18,44 Financial skills are considered to 

be a key element of FL and financial capability, tapping into both the knowledge and action 

component of financial behavior. Prior qualitative literature suggests that consumers value 

practical know-how in financial decision-making more than the factual financial knowledge while 

undertaking financial tasks.45 The underlying components of financial skills, i.e., ability to find 

and process reliable information to make financial decisions, and ability to execute financial 

decisions and adapt as necessary, align with subjective nature of HILM. Hence, financial skills of 

respondents were evaluated as a correlate of their HIL instead of an objective assessment of their 

FL. 

Financial skills (FS) score was measured using the abbreviated 5-item version of the 

Financial Skill Scale of the Bureau of Consumer Financial Protection.46 This scale measures key 

components of financial skills described above. This scale has been found to be psychometrically 

valid in the US population (Cronbach’s α = 0.82) and provides a standardized FS score with a 

possible range of 0-100.46 Overall FS score of the respondents was calculated using the 

recommended scoring algorithm in STATA 17.47 

Past Experiences with Health Insurance 
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 Previous literature suggests that past insurance experiences of consumers play a role in 

their health plan selection and confidence in navigating health insurance.7,21 Insurance-related 

challenges in getting medical care and health coverage disruptions have been reported to be 

associated with adverse health outcomes among cancer survivors including financial toxicity.48 

Hence, these two factors were evaluated under prior experiences with health insurance. 

Diverse health insurance-related challenges over the past 12-month period were assessed 

using a related question adapted from the Health Reform Monitoring Survey49 - ' This question is 

about your experiences with your health insurance coverage. At any time during the past 12 

months, that is since the beginning of January 2021, did you experience difficulties with any of the 

following? Please select all that apply.’ Response options included difficulty obtaining 

information about health plan benefits and network coverage, seeking authorization for 

medication/service, and difficulty resolving issues related to medical bills or premium payments. 

These response options capture insurance struggles commonly reported by cancer survivors.4,7,37,50 

An additional response option – ‘Following up with your health plan or healthcare provider about 

medical coding for health care services you needed’ was added based on the feedback from 

cognitive interviews. Positive response to any of the response options was considered indicative 

of having insurance-related challenge.  

A coverage disruption has been described as a transition between types of coverage (e.g. 

private to public coverage) or between health plans and/or temporary periods of uninsurance.48 A 

coverage disruption has been known to be associated with problems in continuity of care and 

treatment delays, and increased OOP spending in some cases.4,48 In this study, a coverage 

disruption was measured as a temporary period of uninsurance, and ascertained by asking 

respondents if they lacked health insurance coverage at any point during past 12 months.  
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Handling Missing Data and Checking for Careless Responding 

Self-reported data might include careless or insufficient effort responding. Retaining such 

responses in the final analyses can lead to undesired effects on examination of proposed 

relationships.51 To identify careless or insufficient effort responding, several methods have been 

proposed.52 Of these methods, we used the speed of response and long-string analysis to screen for 

careless responding in our study. The speed of response method is based on assumption of 

minimum time required to complete a survey questionnaire validly. Based on a recommendation 

2 seconds per survey question53 and the median response time for survey completion in our study, 

we used a cut-off of 6 minutes to identify potential careless responses. Long-string analysis is used 

to detect invariability of response pattern on a particular measure with the assumption that 

individuals responding carelessly may select the same response to multiple questions of a measure 

in a row.52 In our study, individuals with a string of same responses for at least half of the HILM 

items (≥10 items) were identified as potential careless responders.52,53 The subjective nature of 

HILM items (no reverse-code items) and its underlying construct of self-efficacy makes it probable 

that respondents can rate their confidence and behavior likelihood levels at the same level for 

multiple items across subscales. This means valid responses can potentially be misidentified as 

careless responses. Recognizing this, we retained responses which were identified as invalid for 

HILM but valid for three other measures used in the next paper – the Comprehensive Score of 

Financial Toxicity (COST)54, the brief version of the Coping Orientation to Problems Experienced 

Scale (Brief COPE), and Functional Assessment of Cancer Therapy – General (FACT-G) version 

4 scale.55 Careless responses, thus identified, were excluded from the final analyses.  

There are no formal recommendations on handling missing data for the HILM items. We 

adapted the scoring guidance for the aforementioned COST and FACT-G measures in the presence 



 
 

99 

 

of missing data for the aforementioned COST and FACT-G measure.54,55 Accordingly, for 

calculation of subscale-specific HILM scores, the mean of other items in the subscale was 

substituted where a response to an item was missing as long as more than 50% of the subscale 

items were answered. Responses with missing information on more the 50% subscale items were 

excluded from the final analytic sample. Further, listwise deletion was used for responses missing 

information on sociodemographic, clinical, and health insurance-related variables which could not 

be included under ‘Other’ category in the multivariable analyses to identify correlates of HIL. For 

example, we had one uninsured respondent in our study who could not be grouped with ‘Other’ 

insurance type and hence, was excluded. Additionally, respondents with missing data health 

insurance-related challenges were excluded (n=6). 

Statistical Analysis 

Demographic and socioeconomic characteristics of study participants were summarized 

using descriptive statistics - means and standard deviations for continuous variables and scale 

scores, and frequencies and proportions for categorical variables. 

Psychometric properties of the HILM were evaluated prior to HIL score calculation. Due 

to the ordinal nature of the HILM responses, internal consistency reliability coefficients were 

calculated for the overall measure and subscales using McDonald’s omega (ω).56 Factorial validity 

of the HILM was assessed using confirmatory factor analysis (CFA) to evaluate the fit of the 

original theory-based four-factor model proposed by Paez et al. in our study sample.32 All four 

factors were allowed to intercorrelate. Since the HILM items are measured on an ordinal scale, a 

robust weighted least squares mean- and variance-adjusted estimator (WLSMV) for categorical 

indicators was used. Model fit was assessed based on following criteria for different model fit 

indices - Tucker Lewis Index (TLI)≥0.95, Comparative Fit Index (CFI)≥0.95, root mean square 
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error of approximation (RMSEA)≤0.06 and standardized root mean square residual 

(SRMR)≤0.08.57 The CFA model was estimated using MPlus v8.8 (Muthen & Muthen, Los 

Angeles, CA) with the STDYX option to get standardized factor loadings. Internal reliability 

coefficients were estimated using IBM SPSS v29.  

Evaluation of subscale-specific and item-specific HILM scores indicated non-normality 

through significant Shapiro-Wilk tests. Hence, bivariate analysis was conducted using the 

Wilcoxon rank sum test to check differences in overall and subscale-specific HIL scores between 

respondents who reported health insurance-related challenges in the past twelve months compared 

to those who did not. To assess the correlates of overall HIL and its components, separate 

multivariable general linear models were conducted to evaluate the association between 

sociodemographic and clinical characteristics of cancer survivors, their financial skills and health 

insurance-related challenges, and their overall HIL score and subscale-specific scores. 

Standardized overall and subscale-specific HILM scores (Z-scores) were used as dependent 

variables in the regression analyses. The evaluation of overall and subscale-specific HILM scores 

indicated presence of heteroscedasticity through a statistically significant modified Breusch-Pagan 

test. Hence, multivariable regression analyses adjusted for heteroscedastic standard errors were 

carried out using IBM SPSS v29. 

Results 

 A total of 495 initial screening responses were collected, of which, 336 responses (67.9%) 

met the study inclusion criteria. We excluded 27 responses as follows - potential careless responses 

and incomplete responses (n=16), responses with missing data on the study variables assessed as 

HIL correlates (n=11, geographical region:3, non-binary sex:1, uninsured:1, health insurance-

related challenges:6). Thus, the final analytic sample comprised of 309 cancer survivors.   
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Sociodemographic and clinical characteristics of respondents are summarized in Table 3.1. 

Majority of the cancer survivors were aged between 51-64 years (55.7%), female (70.9%), White 

(80.9%), married (59.9%), residing in the South (36.6%), living in an urban/suburban area 

(74.8%). Most respondents had at least an undergraduate degree (67%), were employed (47.3%), 

and had an employer-sponsored health insurance (48.5%). With respect to clinical characteristics, 

the majority of respondents were currently receiving some of cancer treatment (76.4%), and were 

diagnosed with some type gynecological cancer (38.8%). Mean (SD) FS score of respondents was 

51.9 (12.8).  

In terms of past experiences with health insurance, around 4% reported a temporary period 

of uninsurance in the past twelve months and 61.5% of respondents reported experiencing at least 

one health insurance-related challenge (Table 3.2). Most commonly reported health insurance-

related challenges included difficulty seeking authorization from the health plan for healthcare 

services or prescription drugs (37.9%), difficulty seeking information from the health plan about 

covered services and insurance payments e.g., deductibles, copays, coinsurance (32%), and 

following up with health plan to try to resolve a problem with medical bill (25.2%). Since only 4% 

(n=12) reported being temporarily uninsured in the past twelve months, this variable was not 

assessed as a potential correlate of HIL or its components in the multivariable analyses.  

The HILM was found to have adequate psychometric properties in terms of internal 

reliability and factor validity in our study. McDonald’s omega for the overall HILM and its 

subscales were as follows – overall HILM (ω=0.929), Confidence choosing health plans 

(ω=0.877), Comparing health plans (ω=0.906), Confidence using health plans (ω=0.915), and 

Proactive use of insurance (ω=0.775). Standardized factor loadings from the four-factor CFA 

model are summarized in Table 3.3. The four-factor model proposed by Paez et al. for the HILM 
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was found valid in our study (Table 3.3) with a good model fit indicated by the following indices 

- Chi-square test (df): 436.604 (183); CFI: 0.975; TLI: 0.972; RMSEA (90% CI): 0.067 (0.059 - 

0.075); SRMR: 0.045. Moderate to high and statistically significant bivariate correlations ranging 

from 0.469 to 0.860 were observed between the HILM subscales (Table 3.4).  

The overall, item-specific, and subscale-specific HIL scores of all respondents in our study, 

and scores stratified by those who experienced prior health insurance-related challenges vs. those 

who did not are reported in Table 3.5. With a possible range of 0-4, the mean (SD) overall HIL 

score of the study respondents was 2.83 (0.67). Respondents in our study had lower scores on the 

subscales assessing confidence compared to those assessing the likelihood of behavior - 

Confidence choosing health plans [Mean (SD): 2.48 (0.83)] and Confidence using health plans 

[Mean (SD): 2.43 (0.94)] versus Comparing health plans [Mean (SD): 3.35 (0.79)] and Proactive 

use of health insurance [Mean (SD): 3.06 (0.77)].  

Similar findings were observed in the bivariate analysis of overall and subscale-specific 

HIL scores stratified by a past experience of health insurance-related challenges (Table 3.5). 

Respondents who reported experiencing health insurance-related challenges in the past twelve 

months had significantly lower overall HIL scores [Mean (SD): 2.70 (0.68) vs. 3.04 (0.59), 

p<0.001], and lower scores on confidence assessing subscales - Confidence choosing health plans 

scores [Mean (SD): 2.28 (0.80) vs. 2.79 (0.79), p<0.001], and lower Confidence using health plans 

scores [Mean (SD): 2.21 (0.92) vs. 2.79 (0.88), p<0.001]. The two groups did not differ 

significantly on their likelihood-of-behavior subscale scores. 

Results from the multivariable analysis to identify variables associated with the overall 

HIL and its components are presented in Table 3.6. We first discuss the significant correlates of 

the overall HIL and then discuss the significant correlates for the four subscales of the HILM.   
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For the overall HIL, respondents’ age, a past experience of health insurance-related 

challenge, their FS scores were significantly associated with the standardized HIL scores. Younger 

age between 27-40 years compared to older adults aged 51-64 years [estimate: -0.325, 95% 

confidence interval (CI): -0.579 to -0.071, p = 0.012] was negatively associated with overall HIL 

scores of respondents. This could be interpreted as – for a discrete change in the age category from 

51-64 years to 27-40 years, the overall HIL scores of respondents decreased 0.579 SD units, 

holding all other variables constant. Similarly, experiencing any health insurance-related challenge 

in the prior twelve months [estimate: -0.266, 95% CI: -0.478 to -0.054, p = 0.014] was negatively 

associated with overall HIL scores of respondents. However, respondents’ FS scores were found 

to be positively associated with the overall HIL of respondents [estimate: 0.043, 95% CI: 0.035 to 

0.051, p = <0.001] indicating that for each unit increase in FS scores of the respondents, the overall 

HIL scores increased by 0.043 SD units. None of the other sociodemographic or clinical variables 

were found to have a statistically significant association with the overall HIL scores.  

For the standardized scores on the Confidence choosing health plans subscale, educational 

attainment, health insurance type and respondents’ FS scores, and past experience of health 

insurance-related challenge were found to show a significant association. Having an undergraduate 

degree compared to some college or below [estimate: 0.230, 95% CI: 0.011 to 0.450, p = 0.040], 

and having Medicare insurance compared to having employer-sponsored insurance (ESI) 

[estimate: 0.520, 95% CI: 0.156 to 0.884, p = 0.005] were found to show a significant positive 

association. Further, respondents’ FS scores were also positively associated with the standardized 

Confidence choosing health plans subscale scores [estimate: 0.040, 95% CI: 0.032 to 0.049, p = 

<0.001]. However, a past experience of health insurance-related challenges in the prior twelve 
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months [estimate: -0.362, 95% CI: -0.582 to -0.142, p = <0.001] was negatively associated with 

respondents’ standardized scores on the Confidence choosing health plans subscale.  

For the Comparing health plans subscale which assessed likelihood of engaging in actions 

for selection of an optimal health plan, the multivariable model identified only respondents’ FS 

scores as a significant positive correlate [estimate: 0.026, 95% CI: 0.016 to 0.035, p <0.001]. None 

of the sociodemographic or clinical variables were found to be significantly associated with 

standardized respondent scores on the Comparing health plans subscale. 

For the Confidence using health plans subscale, geographical region, respondents’ FS 

scores, and past experience of health insurance-related challenges showed a significant association 

with the standardized subscale scores. Respondents residing in the midwestern US states were 

more likely to report higher confidence using in using their health insurance compared respondents 

from the southern states [estimate: 0.262, 95% CI: 0.002 – 0.522, p=0.048]. Further, respondents’ 

FS scores were positively associated with the Confidence using health plans standardized subscale 

score [estimate: 0.039, 95% CI: 0.031 to 0.047, p<0.001]. However, a past experience of health 

insurance-related challenges in the prior twelve months was significantly associated with lower 

confidence about using health insurance [estimate: -0.392, 95% CI: -0.623 to -0.161, p<0.001].   

For the final subscale - Proactive use of health insurance subscale, age, health insurance 

type of respondents, and a past experience of health insurance-related challenges showed a 

significant association with the standardized subscale scores. Younger respondents aged between 

27-40 years were found to report significantly lower scores on the Proactive use of health 

insurance subscale compared to older respondents aged 51-64 in our study [estimate: -0.375, 95% 

confidence interval (CI): -0.678 to -0.072, p = 0.015]. Further, having Medicare coverage only 

[estimate: -0.442, 95% CI: -0.857 to -0.026, p = 0.037] or having health coverage via 2 or more 
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health plans [estimate: -0.389, 95% CI: -0.769 to -0.010, p = 0.045] showed a statistically 

significant and negative association with the standardized subscale scores. These findings indicate 

that younger age, having Medicare coverage only or receiving health benefits via 2 or more health 

insurance plans was associated with lower proactive use of health insurance among study 

respondents. However, respondents’ FS scores were positively associated with the likelihood of 

proactive health insurance use [estimate: 0.031, 95% CI: 0.022 to 0.041, p< 0.001]. 

Key findings of our multivariable analyses were in the context of respondents’ FS scores 

and their past experiences of health insurance-related challenges. Respondents’ FS scores showed 

a statistically significant and positive association between the standardized scores for the overall 

HIL and all its four subscales. This indicates that higher self-reported FS scores were associated 

with higher self-confidence and likelihood of engaging in health insurance-literate behaviors. In 

contrast, we found that a past experience of health insurance-related challenges was significantly 

associated with lower overall HIL and lower confidence about choosing and using health plans, 

but was not associated with the likelihood of engaging in health insurance-literate behaviors.    

Discussion 

Our study assessed the HIL of cancer survivors aged 27-64 years in a web-based national 

convenience sample using a validated HIL instrument. We also assessed sociodemographic and 

clinical correlates of HIL and its components, and evaluated the influence of respondents’ FS 

scores and their prior experiences of health insurance-related challenges on HIL. Cancer survivors 

in our study were found to have moderate overall HIL scores. Further, respondents reported lower 

scores on HILM subscales assessing confidence - Confidence choosing health plans and 

Confidence using health plans scores compared to scores on subscale assessing likelihood of 

behavior – Comparing health plans and Proactive use of health insurance. Around 62% of cancer 
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survivors reported experiencing at least one health insurance-related challenge in the past twelve 

months in our study. Further, such an experience was associated with significantly lower overall 

HIL and confidence scores but not with the likelihood of behavior scores. FS scores of the 

respondents showed a small but significant and positive association with overall HIL and its four 

subscales. Although we focused on a specific sub-group of cancer survivors - working-age adults 

with cancer between 27-64 years, our findings about moderate HIL among cancer survivors are 

similar to other studies assessing HIL among adults with cancer using HILM.26–28   

Cancer survivors in our study reported lower scores subscales assessing confidence about 

choosing a health plan and using it effectively. This finding could be explained by several factors. 

First, considering the multimodal nature of cancer care which typically includes chemotherapy, 

surgery, radiation treatment in addition to other supportive care, it may be difficult for cancer 

survivors to anticipate their healthcare needs across different phases of cancer care which can 

create uncertainty regarding health insurance selection and its effective use.7  Choosing an optimal 

health insurance plan can be particularly complex for cancer patients because many insurance 

plans with narrow networks may not cover certain oncology providers or hospitals in their 

network.58 For example, in 2016, only 41% of federal exchange plans under the Affordable Care 

Act covered an National Cancer Institute-designated cancer center in their network.59 Second, 

changes in covered benefits and network may result in current providers becoming out-of-network 

and it could be difficult for cancer survivors or their caregivers to stay abreast of such changes.4  

Further, cancer survivors have frequent encounters with the healthcare system due their 

wide-ranging health care needs which can result in extensive healthcare utilization such as hospital 

stays, physician visits and specialist consultations, frequent laboratory and diagnostic tests, and 

higher prescription drug use. Given this, cancer survivors may experience diverse health-insurance 
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related challenges such as having to appeal claims and negotiate with health insurance companies 

or difficulties in seeking prior authorization for healthcare services, which may generate feeling of 

uncertainty about their health coverage.7,37,38 We found evidence of these challenges in our study 

where around 62% respondents reported experiencing at least one health insurance-related 

challenge in the past twelve months. Low confidence about choosing and using health insurance 

plans among adults with cancer has been reported by previous studies as well.7,27 

A salient finding of our study was that lower confidence about selecting and using health 

insurance was significantly associated with past experience of health insurance-related challenges 

in our study. Nearly 62% respondents reported experiencing at least one health insurance-related 

challenge in the past twelve months, and respondents who reported such experience reported lower 

confidence scores compared to those who did not. A possible explanation for this finding could be 

a cyclical effect such that past challenges with health insurance over the course of cancer care may 

negatively impact respondents’ self-confidence about choosing an optimal health plan and using 

it effectively. This low confidence, in turn, may result in sub-optimal health plan choice or 

problems with efficient use of health plans. Interventions such as decision aids have been 

developed to improve cancer patients’ confidence and knowledge regarding selection of health 

plans, for example, the Improving Cancer Patients’ Insurance Choices (I Can PIC) and the Show 

Me My Health Plans tools.60,61 However, limited research has been conducted on empowering 

patients for effective use of their health plans.62 

Cancer survivors in our study reported comparatively higher scores on subscales assessing 

likelihood of behavior - Comparing health plans and Proactive use of health insurance. We did 

not find a significant difference between respondent scores on these subscales when stratified by 

past experience of health insurance-related challenges. Considering that cancer survivors have 
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extensive healthcare utilization and are at a greater risk of incurring high OOP expenses, cancer 

survivors may attempt to actively engage in researching and using their insurance effectively.7,37  

Our study adds to the existing evidence through assessment of specific health insurance-related 

challenges that align with the constructs assessed in the likelihood-of-behavior subscales such as 

information-seeking (Table 3.2 and Table 3.5). However, it is important to note that the said HIL 

subscales assess the self-reported likelihood of behavior and not the actual practice of health 

insurance-literate behaviors which could be infrequent.32 Thus, it is possible that cancer survivors 

may overestimate their likelihood to engage in health insurance-related behaviors.  

Cancer survivors in our study reported moderate FS scores and were similar to the national 

FS scores for the general population obtained from the 2016 National Financial Well-Being 

Survey.46 We found a significant positive association between FS scores and HIL and its subscales. 

In our study, we assessed self-reported financial skills of cancer survivors instead of their objective 

financial literacy or numeracy which have been evaluated as correlates of HIL and financial 

hardship among adults with cancer in previous studies.26,29 Considering the subjective nature of 

HILM items which assess knowledge and likelihood of action component, we considered 

respondents’ self-reported financial skills, which tap into their FL and capability to take action, as 

a more comprehensive construct associated with HIL.46 Our findings regarding moderate FS scores 

of cancer survivors and a significant positive association between FS scores and HIL are consistent 

with existing literature despite using a broader construct and a different study instrument to assess 

financial knowledge and capabilities in this population.22,26 

In terms of sociodemographic correlates of HIL and its subscales, younger adults <51 years 

of age, compared to near-elderly respondents aged >51 - 64 years, consistently reported lower 

scores on the HILM indicating lower confidence as well as a lower likelihood of undertaking health 
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action, disengagement coping focuses on withdrawal, avoidance, and denial.57 An overloaded 

coping system due to high allostatic burden of cancer combined with lower perceived 

controllability about addressing cancer-related financial burden might explain a higher use of 

negative coping strategies. In our study, the domain of negative coping included use of coping 

strategies involving venting, substance use, behavioral disengagement, self-blame, and denial. 

While behavioral disengagement and denial indicate disengaged coping, evidence on the use of 

self-blame, venting, and substance use in response to cancer-related FT17,58 and negative impact 

of such coping strategies on QoL of cancer survivors has been reported in previous studies.39,59,60 

 In addition to observing a negative impact on the overall HRQoL, we found that negative 

coping and higher perceived FT were associated with poor emotional and social/family wellbeing. 

This finding is consistent with studies evaluating the impact of financial stress on psychosocial 

wellbeing in the general population which suggest that financial stress might increase feelings of 

shame, deplete personal agency and self-esteem, and thus, impair individual’s mental health.24,61,62 

Further, financial stress may negatively impact interpersonal relationships with family, friends, 

and work colleagues.63,64 These impacts could be more severe among working-age cancer 

survivors dues to several factors such as risk of job loss, insurance, access to paid sick leave, 

financial dependents, lower wealth and assets, that affect younger and middle-aged adults more 

severely and might be less stressful for older adults.29 

Although we discuss the role of negative coping in the context of cancer-related FT above, 

this study does not intend to discount the role of cost-coping strategies, an extensively studied 

topic in the context of cancer-related FT.4,13,14 This study sought to explore coping as a theoretical 

construct grounded in psychology to understand the underlying cognitive/behavioral mechanisms 

of coping with cancer-related FT and its impact on HRQoL.25 While the cost-coping strategies 
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offer a practical insight on cost-related behaviors adopted to mitigate cancer-related FT, our study 

sheds light on cognitive mechanisms and other subtle behaviors employed to cope with FT. 

Through a theory-guided exploration of overarching coping domains, we also observed the use of 

other coping strategies – problem solving, support seeking, and emotion-focused coping. We 

speculate that these coping strategies align with cost-coping strategies. For example, from a cancer 

survivor perspective, cost-coping strategies such as changing economic lifestyle or altering 

treatment protocol can be considered as problem solving, while seeking financial assistance from 

patient assistance programs or other charitable organizations is indicative of support seeking.14,17 

Use of emotion-focused strategies to cope with cancer-related FT have also been documented in 

literature.7 While avoidant coping has been explored qualitatively in the cancer-related FT 

literature,17 our is the first study to our knowledge undertaking a quantitative investigation of 

negative coping and its impact on HRQoL in the context of cancer-related FT.  

Current findings have significant implications for initiatives aimed at mitigating cancer-

related FT. Our study highlights the role of negative coping and we observed the use of behavioral 

disengagement, denial, self-blame, venting, and substance use for coping with cancer-related FT.  

These coping mechanisms have been previously documented to show a negative association with 

HRQoL among cancer survivors,39,40,60  and our study adds further evidence to support this finding 

in the context of cancer-related FT. This finding has important implications for interventions 

developed to screen cancer-related FT among cancer survivors. For example, the role of patient-

physician cost-of-care discussions to identify and address cancer-related FT has been gaining 

importance.65  While the research examining the relationship between negative coping 

mechanisms and patient-physician discussions about the cost of cancer care is limited, there is 

evidence to suggest an association between disengaged coping and poor doctor-patient 
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relationship.59 It is possible that cancer survivors may feel pressured to subjugate their financial 

concerns due to a lack of perceived controllability, and thus, suppress their financial distress and 

forego discussing such concerns with their healthcare team.66 Further, denying or minimizing the 

seriousness of financial situation might exacerbate cancer survivors’ FT and delay timely effort to 

mitigate it.17,67,68 

Findings from this study should be interpreted in the light of certain limitations. This study 

recruited a national convenience sample of adults with cancer aged between 27-64 years during 

the COVID-19 pandemic. Focus on a specific age group and the diverse systemic healthcare 

challenges experienced by individuals with cancer during this period may have reduced the 

generalizability of the study findings. However, working-age cancer survivors were more 

vulnerable to financial and health insurance-related challenges due to the pandemic and thus, study 

provides an important insight into cancer-related FT in this regard.69 We operationalized 

experience of financial stressor as a binary variable in our path analysis model. While this approach 

does not help us quantify the severity of a financial stressor per se, we employed a meaningful 

definition to generate the response list to assess this variable based on suggestions from extant 

literature.14 However, this is variable is still susceptible to potential recall bias. We had to drop two 

Brief COPE subscales – self-distraction and religion due to low factor loadings in our EFA. Since 

qualitative literature documents use of these two coping strategies,17 future studies undertaking a 

quantitative assessment of coping strategies can further investigate the role of self-distraction and 

religion in coping with cancer-related FT. Survey-based studies are also susceptible to non-

response bias. However, we assessed careless responding in our study and excluded potential 

invalid and incomplete responses thereby reducing potential non-response bias. 
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Conclusion 

The importance of the effective provision and utilization of coping resources for distress 

management among cancer survivors has long been recognized by the National Comprehensive 

Cancer Network.70 With the recognition of FT as a clinically relevant patient-reported outcome 

measure, there has been a greater push for integrating financial distress screening of cancer 

survivors in clinical practice.71 Our study contributes important evidence towards this purpose by 

evaluating different coping strategies used by cancer survivors using a theory-informed approach 

and highlighting the role of negative coping mechanisms and its adverse impact on HRQoL. 

Findings of this study can provide helpful information to healthcare personnel involved in 

evaluating and addressing financial concerns of cancer survivors such as physicians and nurses, 

oncology social workers, case managers, patient navigators, and counselors. Routine FT screening 

coupled with an understanding of coping behaviors may aid in the development of evidence-based 

coping resources to address FT without compromising the delivery of optimum care and the 

wellbeing of cancer survivors. 
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Tables

Table 4.1. Sociodemographic and clinical characteristics of cancer survivors (N=311) 

Variable n / Mean % / SD 

Age, years  
 

  

Mean (SD) 50.9 9.4 

Median (Q1, Q3) 52 43, 60 

  
 

  

Age category, years 
 

  

27 - 40 53 17.0 

41 - 50 84 27.0 

51 - 64 174 56.0 

  
 

  

Sex 
 

  

Female 222 71.4 

 Male 89 28.6 

  
 

  

Race 
 

  

White 251 80.7 

Black 26 8.4 

Othera 34 10.9 

  
 

  

Region of residence 
 

  

Northeast 56 18.1 

Midwest 80 25.9 

South 113 36.6 

West 60 19.4 

  
 

  

Area of residence 
 

  

Rural 80 25.7 

Suburban 177 56.9 

Urban 54 17.4 

  
 

  

Marital Status 
 

  

Married 187 60.1 

Otherb 124 39.9 

  
 

  

Educational attainment 
 

  

Some college or below 103 33.1 

Undergraduate degree 153 49.2 
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Graduate/Professional degree 55 17.7 

  
 

  

Employment status 
 

  

Working full-time/part-time 142 45.7 

Unable to work due to illness/disability 109 35.1 

Otherc 60 19.3 

  
 

  

Annual household income in 2021 
 

  

Less than $50,000 121 38.9 

$50,000 - $99,999 92 29.6 

$100,000 or more 98 31.5 

  
 

  

Insurance type 
 

  

ESI only 150 48.2 

Medicaid only 37 11.9 

Medicare only 46 14.8 

2 or more plans 54 17.4 

Otherd 24 7.7 

  
 

  

Type of cancer 
 

  

Gynecological cancer 121 38.9 

Hematological cancer 51 16.4 

Other cancere 139 44.7 

  
 

  

Current treatment status 
 

  

Receiving active treatment or maintenance therapy 239 76.8 

Not receiving treatment 72 23.2 

  
 

  

Cancer Stage 
 

  

Early stage 32 10.3 

Stage II/Stage III 70 22.5 

Advanced or metastatic cancer 120 38.6 

In Remission 54 17.4 

Otherf 35 11.3 

  
 

  

Time since most recent cancer diagnosis 
 

  

5 years or fewer 216 69.5 

More than 5 years 95 30.5 

  
 

  

Financial Skills Score 
 

  

Mean (SD) 51.9 12.8 

Median (Q1, Q3) 52 43, 59 
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Health Insurance Literacy Score 
 

  

Mean (SD) 2.84 0.7 

Median (Q1, Q3) 2.92 2.41, 3.33 

  
 

  

Financial Toxicity Grade based on COST Score 
 

  

Mild (COST Score: 26-44) 70 22.5 

Moderate (COST Score: 14-25)       131 42.1 

    Severe (COST Score <14)           110 35.4 

'Other' category included the following -  
a Race/ethnicity - Hispanic, Asian, American Indian, Multiracial, Other, missing (1). 
b Marital status - Divorced, Separated, Never married, Widowed, Not married, living with a 

partner 
c Employment status - Retired, Homemaker, Student, Not working (looking for work/some other 

reason) 
d Health insurance type - Tricare, VA/Champus VA, Cancer-related supplemental insurance, 

COBRA, Healthcare Marketplace 
e Cancer type - Included mainly other solid tumors including cancers of colon and rectum, head 

and neck cancer, prostate, brain, bladder, liver, pancreas, thyroid among others. 
f Don’t know/ Not sure, recurrent cancer 

 

Table 4.2. Types of financial stressors experienced by cancer survivors in our sample over 

past twelve months (N = 311) 

Types of Financial Stressors n (%) 

At least one of the following financial stressors 217 69.8 

Used up savings 131 42.1 

Difficulty making household ends meet 103 33.1 

Incurred debt or borrowed money 101 32.5 

Contacted by debt collection agency due to overdue bills 81 26.1 

Stopped working 47 15.1 

Withdrew money from retirement plan/pension accounts 45 14.5 

Switched to working part-time 31 10.9 

Sold stocks or other investments 28 9 

Got rejected for a loan or mortgage 23 7.4 

Loss of family member's income due to providing cancer care 20 6.4 

Sold house or other property 12 3.9 

Declared bankruptcy 2 0.6 
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Table 4.3. Descriptive statistics for continuous variables in our conceptual model (N=311) 

Study variables N Minimum Maximum Mean SD 
Skewness Kurtosis 

Statistic SE Statistic SE 

COST Score* 311 0.0 44.0 18.50 9.87 0.34 0.14 -0.43 0.28 

Coping: Problem solving 311 1.0 4.0 2.62 0.67 0.16 0.14 -0.61 0.28 

Coping: Support Seeking 311 1.0 4.0 2.27 0.75 0.23 0.14 -0.65 0.28 

Coping: Emotional coping 311 1.2 4.0 2.57 0.62 0.24 0.14 -0.39 0.28 

Coping: Negative coping 311 1.0 3.3 1.64 0.48 0.91 0.14 0.31 0.28 

Overall HRQoL Score 311 11.0 104.0 58.59 19.30 -0.02 0.14 -0.47 0.28 

Physical wellbeing 311 0.0 28.0 15.22 6.90 -0.09 0.14 -0.86 0.28 

Emotional wellbeing 311 0.0 24.0 13.37 5.15 -0.28 0.14 -0.42 0.28 

Social/Family wellbeing 311 0.0 28.0 16.32 6.41 -0.27 0.14 -0.69 0.28 

Functional wellbeing 311 0.0 28.0 13.69 5.91 0.15 0.14 -0.41 0.28 

*COST – Comprehensive Score of financial toxicity. Lower scores indicate more financial toxicity
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Table 4.4. Factor loadings and coping domains obtained from Brief COPE after 

exploratory factor analysis 

Coping Domain and Strategy Factor 1 Factor 2 Factor 3 Factor 4 

Problem solving     

   Active coping 0.385    

   Planning 0.994    

Support seeking     

   Use of emotional support  0.746   

   Use of instrumental support  0.802   

Emotion-focused coping     

   Positive reframing   0.415  

   Humor   0.568  

   Acceptance   0.374  

Negative coping     

   Denial    0.508 

   Substance use    0.433 

   Behavioral disengagement    0.770 

   Venting    0.503 

   Self-blame    0.609 

 

Table 4.5. Internal reliability coefficients of study measures in conceptual model 

Study Measures Number 

of items 

Cronbach’s alpha McDonald’s 

omega 

Perceived financial toxicity 

(COST) 
11 0.877 0.878 

Overall HRQoL (FACT-G) 27 0.928 0.924 

  Physical wellbeing 7 0.891 0.892 

  Emotional wellbeing 6 0.840 0.839 

  Social/family wellbeing 7 0.840 0.836 

  Functional wellbeing 7 0.832 0.822 

Coping domains    

   Problem solving 4 0.713 0.701 

   Support seeking 4 0.794 0.792 

   Emotion-focused coping 6 0.708 0.647 

   Negative coping 10 0.741 0.763 

COST – Comprehensive Score of financial toxicity.     
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Table 4.6. Bivariate correlation between variables in our conceptual model 

  

Financial 

stressor 
COST 

Coping domains HRQoL domains Total 

HRQoL 

Score PS SS EC Negative  PWB EWB SWB FWB 

Financial 

stressor 
1           

COSTa -0.547* 1          

Problem solving 0.038 -0.027 1         

Support Seeking -0.009 0.109 0.322* 1        

Emotional 

coping 
0.015 0.045 0.387* 0.244* 1       

Negative coping 0.221* -0.325* 0.096 0.044 0.020 1      

Physical 

wellbeing 
-0.325* 0.548* -0.021 -0.059 -0.036 -0.370* 1     

Emotional 

wellbeing 
-0.323* 0.534* 0.083 0.112* 0.229* -0.532* 0.542* 1    

Social/Family 

wellbeing 
-0.204* 0.390* 0.052 0.436* 0.161* -0.362* 0.338* 0.505* 1   

Functional 

wellbeing 
-0.216* 0.549* 0.133* 0.158* 0.306* -0.340* 0.599* 0.581* 0.485* 1  

Overall HRQoL 

Score 
-0.336* 0.636* 0.073 0.202* 0.195* -0.498* 0.797* 0.806* 0.736* 0.836* 1 

a COST – Comprehensive Score of financial toxicity. Lower scores indicate more financial toxicity. 

PS: Problem solving; SS: Support-seeking; EC: Emotional coping; HRQoL: Health-related quality of life; PWB: Physical wellbeing; 

EWB: Emotional wellbeing; SWB: Social/family wellbeing; FWB: Functional wellbeing 

*Correlation significant at the 0.05 level (2-tailed)
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Table 4.7. Unstandardized path coefficients for the study model examining the predictors 

of HRQoL and its components domains – Physical wellbeing, Emotional wellbeing, 

social/family wellbeing, and functional wellbeing 

Path Estimate SE 

Bias-corrected 

Bootstrap 95% 

Confidence 

Interval 

   LLCI ULCI 

Outcome: Overall HRQoLa 

Individual paths     

Financial stressor → Perceived Financial 
Toxicity (FT) 

-9.059* 1.008 -11.096 -6.972 

Financial stressor → Coping: Problem-solving 0.106 0.097 -0.095 0.284 

Financial stressor → Coping: Support-seeking 0.137 0.112 -0.101 0.356 

Financial stressor → Coping: Emotion-focused 0.053 0.091 -0.115 0.215 

Financial stressor → Coping: Negative coping 0.018 0.069 -0.105 0.144 

Perceived FT → Coping: Problem-solving -0.011* 0.005 -0.020 -0.003 

Perceived FT → Coping: Support-seeking 0.004 0.006 -0.007 0.015 

Perceived FT → Coping: Emotion-focused -0.001 0.005 -0.009 0.008 

Perceived FT → Coping: Negative coping -0.012* 0.003 -0.019 -0.005 

Coping: Problem-solving →Overall HRQoL -0.670 1.236 -3.333 1.951 

Coping: Support-seeking → Overall HRQoL 3.404* 1.014 1.216 5.456 

Coping: Emotion-focused → Overall HRQoL 5.315* 1.270 2.734 7.870 

Coping: Negative coping → Overall HRQoL -13.318* 1.577 -16.754 -10.118 

Perceived FT → Overall HRQoL 0.943* 0.097 0.734 1.151 

Financial stressor → Overall HRQoL  0.347 0.854 -3.445 4.395 

Indirect effects     

Total Indirect effect -1.642* 0.571 -2.881 -0.601 

Financial stressor → Perceived FT → Coping: 
Problem-solving → Overall HRQoL 

-0.069 0.131 -0.476 0.177 

Financial stressor → Perceived FT → Coping: 
Support-seeking → Overall HRQoL 

-0.129 0.178 -0.568 0.183 

Financial stressor → Perceived FT → Coping: 
Emotion-focused → Overall HRQoL 

0.026 0.221 -0.423 0.482 

Financial stressor → Perceived FT → Coping: 
Negative coping → Overall HRQoL 

-1.471* 0.480 -2.602 -0.641 

Outcome: HRQoL Domain -
Physical Wellbeinga 
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Individual paths     

Financial stressor → Perceived financial 
toxicity (FT) 

-9.059* 1.008 -11.096 -6.972 

Financial stressor → Coping: Problem-solving 0.106 0.097 -0.095 0.284 

Financial stressor → Coping: Support-seeking 0.137 0.112 -0.101 0.356 

Financial stressor → Coping: Emotion-focused 0.053 0.091 -0.115 0.215 

Financial stressor → Coping: Negative coping 0.018 0.069 -0.105 0.144 

Perceived FT → Coping: Problem-solving -0.011* 0.005 -0.020 -0.003 

Perceived FT → Coping: Support-seeking 0.004 0.006 -0.007 0.015 

Perceived FT → Coping: Emotion-focused -0.001 0.005 -0.009 0.008 

Perceived FT → Coping: Negative coping -0.012* 0.003 -0.019 -0.005 

Coping: Problem-solving → Physical 
Wellbeing 

0.596 0.529 -11.096 -6.972 

Coping: Support-seeking → Physical 
Wellbeing 

-0.860* 0.435 -1.712 -0.008 

Coping: Emotion-focused → Physical 
Wellbeing 

-0.283 0.544 -1.349 0.783 

Coping: Negative coping → Physical 
Wellbeing 

-3.613* 0.676 -4.487 -1.839 

Perceived FT → Physical Wellbeing 0.334* 0.042 0.252 0.416 

Financial stressor → Physical Wellbeing  -0.384 0.811 -1.973 1.206 

Indirect effects     

Total Indirect effect -0.257 0.144 -0.597 0.013 

Financial stressor → Perceived FT → Coping: 
Problem-solving → Physical Wellbeing 

0.061 0.061 -0.031 0.246 

Financial stressor → Perceived FT → Coping: 
Support-seeking → Physical Wellbeing 

0.033 0.047 -0.036 0.188 

Financial stressor → Perceived FT → Coping: 
Emotion-focused → Physical Wellbeing 

-0.001 0.012 -0.069 0.045 

Financial stressor → Perceived FT → Coping: 
Negative coping → Physical Wellbeing 

-0.349* 0.130 -0.680 -0.143 

Outcome: HRQoL Domain -
Emotional Wellbeinga 

Individual paths     

Financial stressor → Perceived financial 
toxicity (FT) 

-9.059* 1.008 -11.096 -6.972 

Financial stressor → Coping: Problem-solving 0.106 0.097 -0.095 0.284 

Financial stressor → Coping: Support-seeking 0.137 0.112 -0.101 0.356 

Financial stressor → Coping: Emotion-focused 0.053 0.091 -0.115 0.215 

Financial stressor → Coping: Negative coping 0.018 0.069 -0.105 0.144 
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Perceived FT → Coping: Problem-solving -0.011* 0.005 -0.020 -0.003 

Perceived FT → Coping: Support-seeking 0.004 0.006 -0.007 0.015 

Perceived FT → Coping: Emotion-focused -0.001 0.005 -0.009 0.008 

Perceived FT → Coping: Negative coping -0.012* 0.003 -0.019 -0.005 

Coping: Problem-solving → Emotional 
Wellbeing 

-0.093 0.362 -0.886 0.700 

Coping: Support-seeking → Emotional 
Wellbeing 

0.374 0.297 -0.249 1.020 

Coping: Emotion-focused → Emotional 
Wellbeing 

1.916* 0.372 1.114 2.709 

Coping: Negative coping → Emotional 
Wellbeing 

-4.143* 0.462 -5.153 -3.210 

Perceived FT → Emotional Wellbeing 0.197 0.029 0.137 0.256 

Financial stressor → Emotional Wellbeing  -0.177 0.554 -1.233 0.945 

Indirect effects     

Total Indirect effect -0.472* 0.172 -0.846 -0.140 

Financial stressor → Perceived FT → Coping: 
Problem-solving → Emotional Wellbeing 

-0.010 0.037 -0.119 0.073 

Financial stressor → Perceived FT → Coping: 
Support-seeking → Emotional Wellbeing 

-0.014 0.022 -0.109 0.016 

Financial stressor → Perceived FT → Coping: 
Emotion-focused → Emotional Wellbeing 

0.009 0.080 -0.153 0.171 

Financial stressor → Perceived FT → Coping: 
Negative coping → Emotional Wellbeing 

-0.457* 0.148 -0.792 -0.205 

Outcome: HRQoL Domain – 
Social/Family Wellbeinga 

Individual paths     

Financial stressor → Perceived financial 
toxicity (FT) 

-9.059* 1.008 -11.096 -6.972 

Financial stressor → Coping: Problem-solving 0.106 0.097 -0.095 0.284 

Financial stressor → Coping: Support-seeking 0.137 0.112 -0.101 0.356 

Financial stressor → Coping: Emotion-focused 0.053 0.091 -0.115 0.215 

Financial stressor → Coping: Negative coping 0.018 0.069 -0.105 0.144 

Perceived FT → Coping: Problem-solving -0.011* 0.005 -0.020 -0.003 

Perceived FT → Coping: Support-seeking 0.004 0.006 -0.007 0.015 

Perceived FT → Coping: Emotion-focused -0.001 0.005 -0.009 0.008 

Perceived FT → Coping: Negative coping -0.012* 0.003 -0.019 -0.005 

Coping: Problem-solving → Social Wellbeing -1.146* 0.492 -2.150 -0.101 

Coping: Support-seeking → Social Wellbeing 3.588* 0.404 2.734 4.426 
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Coping: Emotion-focused → Social Wellbeing 1.064* 0.506 0.067 2.102 

Coping: Negative coping → Social Wellbeing -3.698* 0.628 -5.172 -2.410 

Perceived FT → Social Wellbeing 0.135* 0.039 0.046 0.220 

Financial stressor → Social Wellbeing  -0.059 0.754 -1.683 1.424 

Indirect effects     

Total Indirect effect -0.657* 0.240 -1.152 -0.232 

Financial stressor → Perceived FT → Coping: 
Problem-solving → Social Wellbeing 

-0.118* 0.073 -0.335 -0.009 

Financial stressor → Perceived FT → Coping: 
Support-seeking → Social Wellbeing 

-0.136 0.184 -0.523 0.205 

Financial stressor → Perceived FT → Coping: 
Emotion-focused → Social Wellbeing 

0.005 0.044 -0.085 0.124 

Financial stressor → Perceived FT → Coping: 
Negative coping → Social Wellbeing 

-0.408* 0.142 -0.768 -0.172 

Outcome: HRQoL Domain – 
Functional Wellbeinga 

Individual paths     

Financial stressor → Perceived financial 
toxicity (FT) 

-9.059* 1.008 -11.096 -6.972 

Financial stressor → Coping: Problem-solving 0.106 0.097 -0.095 0.284 

Financial stressor → Coping: Support-seeking 0.137 0.112 -0.101 0.356 

Financial stressor → Coping: Emotion-focused 0.053 0.091 -0.115 0.215 

Financial stressor → Coping: Negative coping 0.018 0.069 -0.105 0.144 

Perceived FT → Coping: Problem-solving -0.011* 0.005 -0.020 -0.003 

Perceived FT → Coping: Support-seeking 0.004 0.006 -0.007 0.015 

Perceived FT → Coping: Emotion-focused -0.001 0.005 -0.009 0.008 

Perceived FT → Coping: Negative coping -0.012* 0.003 -0.019 -0.005 

Coping: Problem-solving → Functional 
Wellbeing 

-0.027 0.397 -0.895 0.787 

Coping: Support-seeking → Functional 
Wellbeing 

0.301 0.326 -0.388 0.976 

Coping: Emotion-focused → Functional 
Wellbeing 

2.619* 0.408 1.776 3.493 

Coping: Negative coping → Functional 
Wellbeing 

-2.313* 0.506 -3.546 -1.084 

Perceived FT → Functional Wellbeing 0.277* 0.031 0.216 0.348 

Financial stressor → Functional Wellbeing  0.968 0.307 -0.215 2.276 

Indirect effects     
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Total Indirect effect -0.257 0.151 -0.597 0.031 

Financial stressor → Perceived FT → Coping: 
Problem-solving → Functional Wellbeing 

-0.003 0.041 -0.116 0.090 

Financial stressor → Perceived FT → Coping: 
Support-seeking → Functional Wellbeing 

-0.011 0.020 -0.108 0.016 

Financial stressor → Perceived FT → Coping: 
Emotion-focused → Functional Wellbeing 

0.013 0.109 -0.203 0.234 

Financial stressor → Perceived FT → Coping: 
Negative coping → Functional Wellbeing 

-0.255* 0.096 -0.552 -0.091 

a All models were adjusted for sociodemographic and clinical characteristics of the respondents – 

age, sex, race, marital status, educational attainment, employment status, insurance type, health 

insurance literacy score, financial skills score, type of cancer, current treatment and cancer 

status, time since cancer diagnosis.  

* Indicates statistically significant effect (p<0.05) 
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Figures 

 

 

 

Figure 4.1. Conceptual model adapted from Pearlin's Stress Process Model and the Transactional Model of Stress and Coping 

HRQoL represents overall HRQoL and four component domains - physical, emotional, functional, and social/family wellbeing 
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Figure 4.2. Structural model for overall HRQoL.  

Completely standardized (STDYX) estimates are shown except for Financial Stressor to Perceived Financial Toxicity path, which are 

Y-standardized (STDY). All models were adjusted for sociodemographic and clinical characteristics of the respondents – age, sex, race, 

marital status, educational attainment, employment status, insurance type, health insurance literacy score, financial skills score, type of 

cancer, current treatment and cancer status, time since cancer diagnosis. Direct paths from Financial Stressor to Coping Domains were 

also estimated, but not show in the figure. None of these direct paths from stressor to coping were statistically significant.  

*p<0.05 

N.B. Perceived FT was measured using the COST measure. Lower scores on this measure indicate higher FT. Hence, a negative 

parameter estimate was obtained due to the reverse interpretation pattern. 
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Figure 4.3. Structural model for Physical wellbeing.  

Completely standardized (STDYX) estimates are shown except for Financial Stressor to Perceived Financial Toxicity path, which are 

Y-standardized (STDY). All models were adjusted for sociodemographic and clinical characteristics of the respondents – age, sex, race, 

marital status, educational attainment, employment status, insurance type, health insurance literacy score, financial skills score, type of 

cancer, current treatment and cancer status, time since cancer diagnosis. Direct paths from Financial Stressor to Coping Domains were 

also estimated, but not show in the figure. None of these direct paths from stressor to coping were statistically significant.  

*p<0.05 

N.B. Perceived FT was measured using the COST measure. Lower scores on this measure indicate higher FT. Hence, a negative 

parameter estimate was obtained due to the reverse interpretation pattern. 
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Figure 4.4. Structural model for Emotional wellbeing.  

Completely standardized (STDYX) estimates are shown except for Financial Stressor to Perceived Financial Toxicity path, which are 

Y-standardized (STDY). All models were adjusted for sociodemographic and clinical characteristics of the respondents – age, sex, race, 

marital status, educational attainment, employment status, insurance type, health insurance literacy score, financial skills score, type of 

cancer, current treatment and cancer status, time since cancer diagnosis. Direct paths from Financial Stressor to Coping Domains were 

also estimated, but not show in the figure. None of these direct paths from stressor to coping were statistically significant.  

*p<0.05 

N.B. Perceived FT was measured using the COST measure. Lower scores on this measure indicate higher FT. Hence, a negative 

parameter estimate was obtained due to the reverse interpretation pattern. 

 

  



 

 
 

1
8
5

 

 

 
 

Figure 4.5. Structural model for Social/ Family wellbeing.  

Completely standardized (STDYX) estimates are shown except for Financial Stressor to Perceived Financial Toxicity path, which are 

Y-standardized (STDY). All models were adjusted for sociodemographic and clinical characteristics of the respondents – age, sex, race, 

marital status, educational attainment, employment status, insurance type, health insurance literacy score, financial skills score, type of 

cancer, current treatment and cancer status, time since cancer diagnosis. Direct paths from Financial Stressor to Coping Domains were 

also estimated, but not show in the figure. None of these direct paths from stressor to coping were statistically significant.  

*p<0.05 

N.B. Perceived FT was measured using the COST measure. Lower scores on this measure indicate higher FT. Hence, a negative 

parameter estimate was obtained due to the reverse interpretation pattern. 
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Figure 4.6. Structural model for Functional wellbeing.  

Completely standardized (STDYX) estimates are shown except for Financial Stressor to Perceived Financial Toxicity path, which are 

Y-standardized (STDY). All models were adjusted for sociodemographic and clinical characteristics of the respondents – age, sex, race, 

marital status, educational attainment, employment status, insurance type, health insurance literacy score, financial skills score, type of 

cancer, current treatment and cancer status, time since cancer diagnosis. Direct paths from Financial Stressor to Coping Domains were 

also estimated, but not show in the figure. None of these direct paths from stressor to coping were statistically significant.  

*p<0.05 

N.B. Perceived FT was measured using the COST measure. Lower scores on this measure indicate higher FT. Hence, a negative 

parameter estimate was obtained due to the reverse interpretation pattern. 
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Chapter 5
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Dissertation Summary and Future Research Directions 

Per the National Cancer Institute (NCI), “In cancer, a person is considered to be a survivor 

from the time of diagnosis until the end of life.”1 Per this definition, there were at least 16.9 million 

cancer survivors alive in the US as of January 2019, with an estimated projection of 22.1 million 

by 2030.2 Medical innovation and rapid advances in cancer treatment have not only improved 

cancer survivorship but also increased healthcare spending associated with cancer, making it one 

of the most cost-intensive health conditions to treat.3,4 Medical and other health care needs of 

cancer survivors often extend beyond the initial diagnosis and active cancer treatment, with some 

requiring medical care for the rest of their lives.5 With an increasing population of cancer survivors 

with sustained health care needs, cancer has been a public health concern due to its substantial 

clinical and economic burden across the care continuum.  

Economic burden of cancer extends beyond treatment and supportive care costs. Direct 

healthcare costs in the form of high OOP expenses and indirect expenses associated with cancer 

care can result in substantial financial hardship for cancer survivors.6,7 The term ‘financial toxicity’ 

(FT) has been used to describe this hardship and the psychological distress experienced by cancer 

survivors.8 FT among cancer survivors is a growing public health concern in the US with nearly 

50% of cancer survivors reporting some form of FT.7,9,10 FT can be detrimental to the wellbeing 

of cancer survivors due to its multifarious effects. Adverse health outcomes associated with FT 

among cancer survivors include cost-related medication nonadherence, increased symptom burden 
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and pain related to cancer, impaired psychological wellbeing, lower treatment satisfaction11,12, 

poor quality of QoL and HRQoL, and early mortality.9  

While FT among cancer survivors is a growing public health concern in the US, younger 

cancer survivors aged between 18-64 years are particularly more vulnerable to FT and its 

consequences.13,14 As the body of research of cancer-related FT grows, several research gaps have 

been identified at different levels from individual and families at the lowest level to national health 

policy environment at the highest level.15–17  

This dissertation strives to advance extant knowledge on cancer-related FT research by 

investigating three key questions at the national health policy level and individual and family level: 

1. How have the trends in the direct total and OOP healthcare expenditures, and OOP financial 

burden of US cancer survivors aged 18-64 years evolved between 2008 – 2019? 2. What are the 

self-reported HIL levels among adult cancer survivors aged 27-64 years in the US, and which 

demographic, socioeconomic, and health insurance-related factors influence HIL among cancer 

survivors? 3. How does FT impact the HRQoL of cancer survivors aged 27-64 years in the US, 

and does coping mediate this association? 

Study 1: Assessment of Trends in Healthcare Expenditures and Financial Burden of Adult 

Cancer Survivors in the US 

 As a growing proportion of cancer survivors has improved access to healthcare due to the 

ACA-related coverage gains, cancer spending is likely to be affected with an increasing number 

of cancer survivors becoming eligible for novel treatments such as precision medicine and the 

routine use of expensive anticancer treatments resulting in high OOP costs.18,19 In addition to 

growing health care costs, cancer survivors continue to experience high OOP financial burden and 

financial vulnerability due to diverse factors such as health insurance churn and coverage 
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disruptions, rising prevalence of high-deductible health plans, increased cost-sharing, and narrow 

provider networks.20–22 Studies assessing OOP costs and OOP financial burden in the general 

population and other chronic diseases report a decrease in the period following the ACA 

enactment.23–25 However, research on how these trends have evolved over time in the US cancer 

population is limited and mainly conducted using data pooled across several years which can mask 

underlying changes in trends.22,26,27  

 In this study, we investigated the trends using joinpoint regression for 3 key outcomes - 

total direct healthcare expenditures, OOP healthcare expenditures, and OOP financial burden 

among US cancer survivors aged 18-64 years compared to individuals without cancer from 2008 

to 2019 using the MEPS data. Our study found that nonelderly cancer survivors had significantly 

higher total direct and OOP healthcare expenditures compared to individuals without cancer 

throughout the study period. Further, a higher proportion of cancer survivors were likely to report 

OOP financial burden resulting from spending >20% pre-tax family income on OOP medical 

expenses and premiums. 

 With regards to trends analysis, we observed a linear increasing trend for direct total 

medical expenditures of nonelderly cancer survivors during the study period compared to 

individuals without cancer. For the non-cancer group, direct healthcare expenditures remained 

stable between until 2012-2013 and started increasing thereafter until the end of the study period. 

The trend in OOP healthcare expenditures for cancer survivors showed a decrease in 2014-2015 

coinciding with major ACA provisions going into effect but increased in the later years. For the 

non-cancer group, the trend changed twice – first, there was an increase until 2010-2011, an effect 

seen probably due to the increase in healthcare utilization and associated OOP spending following 

the economic recession of 2008-2009. This increase was followed by a decrease until 2014-2015, 
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a likely ACA effect. Similar to the trend for the cancer group, the OOP healthcare expenditures 

for non-cancer group rose after 2014-2015.  

Based on our findings from the trend analysis of the total direct and OOP healthcare 

expenditures of nonelderly cancer survivors compared to individuals without cancer, we saw that 

cancer survivors had consistently higher total and OOP expenditures. However, an absolute value 

of expenditures does not provide an idea of the affordability of care or adequacy of health insurance 

to protect against burdensome OOP expenses. Trends in the prevalence of OOP financial burden 

between the cancer and non-cancer group revealed that while cancer survivors had higher OOP 

financial burden throughout the study period, the gap narrowed during 2014-2015 and widened 

again between 2016-2019. 

Literature on national healthcare spending and price inflation indices suggest that medical 

inflation growth has been consistently outpacing national household income growth.28,29 However, 

another potential factor contributing to the increase in OOP financial burden for both groups is the 

rising price of health insurance.30  Findings of this study provides helpful evidence to health policy 

makers to inform development of future health reforms aimed at reducing OOP burden and making 

healthcare more affordable for vulnerable populations such as cancer survivors. Future studies 

should undertake more longitudinal assessments to evaluate how OOP healthcare spending and 

OOP financial burden trends have been evolving for cancer survivors, especially with respect to 

OOP health insurance costs.  

Study 2: Measurement of Health Insurance Literacy and Identification of Its Correlates Among 

US Cancer Survivors 

Adequate health insurance coverage is critical for cancer survivors for timely access to 

necessary care and protect against catastrophic healthcare expenditures. Health insurance 
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environment for cancer survivors is complex, and literature has highlighted diverse insurance-

related challenges faced by cancer survivors across the cancer care continuum.21,31,32 Findings in 

previous literature underscore the fact that despite having health insurance, many cancer survivors 

may lack appropriate understanding of their health insurance coverage which may result in 

challenges regarding healthcare access and affordability highlighting the importance of HIL.32 

Although existing literature on HIL assessment among cancer survivors reports relatively 

higher levels of HIL compared to the general population, many of these studies measure HIL using 

a single item such as assessment of overall knowledge of or familiarity with health insurance 

components or general difficulty in understanding medical bills.33,34 These single-item measures 

provide a gross estimate of high or low awareness of health insurance plans, but do not pinpoint 

towards what aspects of health insurance are particularly challenging for cancer survivors35, nor 

provide a comprehensive assessment of HIL. Further, studies using comprehensive measures such 

as the Health Insurance Literacy Measure (HILM) are rare and mainly focus on patients in clinical 

settings receiving treatment for a specific cancer, thereby limiting the generalizability of their 

study findings.36,37 Findings from extant literature underscore the need to explore appropriate ways 

to measure HIL enabling identification of challenging aspects of health insurance for cancer 

survivors.15 

 Our study measured the HIL of cancer survivors aged 27-64 years in a web-based national 

convenience sample using the HILM. We also assessed sociodemographic and clinical correlates 

of HIL and its components, and evaluated the influence of respondents’ financial skills (FS) scores 

and their prior experiences of health insurance-related challenges on HIL. Cancer survivors in our 

study were found to have moderate HIL mainly driven by low self-confidence regarding health 

plan selection and use. Further, around 62% of cancer survivors reported experiencing at least one 
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health insurance-related challenge in the past twelve months in our study. Moreover, such an 

experience was associated with significantly lower overall HIL and confidence scores, but not the 

likelihood of behavior scores. FS scores of the respondents showed a small but significant and 

positive association with overall HIL and its four subscales.  

Lower self-confidence regarding health plan selection and use highlights an important 

target area of need for patient empowerment and tactical support for effective resolution of health 

insurance-related challenges as cancer survivors and their caregivers navigate cancer care. 

Findings from this study may aid a broad array of health personnel tasked with addressing health 

insurance issues of cancer survivors and mitigating the burden of high cancer expenses. These 

personnel include financial navigators and counselors, medical social workers, insurance 

counselors, and healthcare providers. Future studies may consider undertaking an objective 

evaluation of HIL and FL along with self-reported HIL and FS to get a more comprehensive 

understanding of cost-related health literacy among cancer survivors.  

Study 3: Evaluation of the Role of Coping in Financial Toxicity and Health-related Quality of 

Life among Cancer Survivors 

Although the determinants of FT among cancer survivors are diverse and may vary from 

individual to individual, FT is known to be associated with significant distress and have a 

detrimental impact on daily lives and the wellbeing of cancer survivors.6,38 The National 

Comprehensive Cancer Network has underscored the importance of the effective provision and 

utilization of coping resources for distress management among cancer survivors.39 With the 

recognition of FT as a clinically relevant patient-reported outcome, there has been a greater push 

for integrating routine financial distress screening of cancer survivors in clinical practice.40 Such 

screening will only prove beneficial for cancer survivors when appropriate evidence-informed 
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coping resources to address material and psychological aspects of FT are developed and made 

available to cancer survivors and their families. To serve this purpose, it is necessary to evaluate 

different coping strategies used by cancer survivors through a theory-informed approach. 

We conducted a theory-based comprehensive assessment of the process of FT and its 

impact on HRQoL among cancer survivors aged 27-64 years using a national web-based 

convenience sample. In our study, we found that an experience of financial stressors and associated 

higher levels of perceived FT were negatively associated with the HRQoL of cancer survivors. 

Further, the use of negative coping mechanisms was found to mediate this association. To our 

knowledge, this is the first theory-grounded quantitative investigation of the adoption of coping 

mechanisms in response to cancer-related FT, and its impact on the overall HRQoL and its 

component domains – physical, emotional, social/family, and functional wellbeing.  

Findings from our study highlight the role of negative coping as a significant mediator of 

the association between FT and HRQoL among cancer survivors. Negative coping in our study 

comprised of coping mechanisms involving behavioral disengagement, denial, venting, substance 

use, and self-blame. Future studies can investigate how these negative coping mechanisms used 

by cancer survivors in response to cancer-related FT can be identified in routine clinical practice 

to provide timely support and minimize the impact of FT on health outcomes. Findings of this 

study provides valuable information to health care professionals involved in evaluating and 

addressing financial concerns of cancer survivors such as physicians and nurses, oncology social 

workers, case managers, patient navigators, and counselors. Routine FT screening coupled with 

an understanding of coping behaviors may aid in the development of evidence-based coping 

resources to address FT without compromising the delivery of optimum care and the wellbeing of 

cancer survivors.  



 

195 
 

This dissertation extends the body of knowledge on cancer-related FT among working-age 

cancer survivors – a financially vulnerable subgroup of cancer survivors with extensive health care 

needs. Findings from the three studies in this dissertation provide evidence on the impact of cancer-

related FT to key healthcare stakeholders including health policy makers, healthcare providers, 

and cancer survivors and their families. At a national health policy level, as healthcare spending 

grows over time, an increasing portion of healthcare costs is being shifted to consumers. For cancer 

survivors, a greater proportion of household income is being spent on health care resulting in 

material financial hardship. Further, as the health insurance landscape becomes more complex and 

dynamic, cancer survivors may not have adequate HIL i.e., health insurance-related skills, 

knowledge, and confidence to navigate health insurance effectively increasing the risk of high 

OOP costs and delayed access to care. A complex interplay of rising healthcare costs combined 

with systemic health insurance and financial challenges, and lack of resources to navigate these 

challenges was associated with increased perceived FT among working-age cancer survivors and 

evoked the use of maladaptive coping mechanisms. This stress process was found to negatively 

impact all domains of cancer survivors’ HRQoL – psychical, emotional, social/family, and 

functional wellbeing 
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Appendix 1: Sensitivity analyses for trends 

1. Trend in total healthcare expenditures of individuals without cancer after retaining 

joinpoint only at 2012-2013 

For the trends in total healthcare expenditures of individuals without cancer, two joinpoints 

were identified – 2012-2013 and 2016-2017. Finding a joinpoint at 2016-2017 was anticipated due 

to MEPS design change. Hence, we re-parameterized the final model for total healthcare 

expenditures of individuals without cancer by dropping this joinpoint and retaining only one 

joinpoint at 2012-2013. The slope for the first line segment from 2008-2009 to 2012-2013 was -

$129 (p=0.015, 95% CI: -$232 to -$24) and the slope for the second line segment from 2012-2013 

to 2018-2019 was $413 (p<0.001, 95% CI: $336 to $489). A significant difference was observed 

between the slopes of the two line segments [F (1, 396) = 33.35, p<0.001)].  

These findings indicate that the trend in total healthcare expenditures of individuals without 

cancer decreased between 2008-2009 to 2012-2013 (-$129, p=0.015) followed by an increase 

between 2012-2013 to 2018-2019 ($413, p<0.001). 

2. Trend in OOP healthcare expenditures of cancer survivors with a joinpoint at 2014-2015 

The NCI Joinpoint Software selected a linear trend model for the OOP healthcare 

expenditures of cancer survivors based on the WBIC method. Since we specified a maximum of 2 

joinpoints to be searched, the non-linear model with 1 joinpoint at 2014-2015 was also fit by the 

software. We decided to parameterize this 1-joinpoint model as a sensitivity analysis for the 

following reasons. First, unadjusted and covariate-adjusted OOP healthcare expenditures of cancer 

survivors were lowest compared to any other period time period in 2014-2015 (Figure 2.3 and 

Figure 2.4) indicating a potential change in trend. Further, incremental OOP healthcare 
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expenditures for cancer survivors were also lowest for 2014-2015 ($320.7, 95% CI: $87.9 – 

$553.5) (Table 2.4). Moreover, literature suggests that the average annual growth rate in OOP 

healthcare spending decreased during 2014-2015 with major ACA provisions such as Medicaid 

expansion and establishment of MOOP limits going into effect in 2014.83 Hence, we re-

parameterized the model for OOP healthcare expenditures of cancer survivors using the one-

joinpoint model (at 2014-2015) identified by NCI Joinpoint software. 

With a joinpoint at 2014-2015, trends in OOP healthcare expenditures of cancer survivors 

were characterized by two line segments – 2008-2009 to 2014-2015 and 2014-2015 to 2018-2019. 

OOP healthcare expenditures for cancer survivors remained stable between 2008-2009 to 2014-

2015 (slope: -$98, p=0.108, 95% CI: -$218 to $20). However, OOP healthcare expenditures 

increased between 2014-2015 to 2018-2019 (slope: $236, p=0.012, 95% CI: $56 to $423). The 

slopes of two line segments were also statistically different from each other [F (1, 396) = 4.07, p< 

0.044)].  

These findings indicate that trends in OOP expenditures may not be stable as seen in the 

linear trend model. With a joinpoint at 2014-2015, OOP healthcare expenditures of cancer 

survivors were found to be stable between 2008-2009 and 2014-2015 (slope: -$98, p=0.108), but 

increased between 2014-2015 to 2018-2019 ($236, p=0.012). 

3. Trend in OOP financial burden of cancer survivors and individuals without cancer by 

searching for a joinpoint at 2012-2013 or 2014-2015. 

For both study groups, we observed a joinpoint at 2016-2017 followed by a steep incline 

in the slopes of the linear segments between 2016-2017 and 2018-2019. It is possible that MEPS 

redesign in 2018 could be associated with the inflection in trend. Since a joinpoint was identified 
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at 2016-2017 and a steep increase in slopes was observed between 2016-2017 and 2018-2019 

for both groups – cancer survivors and individuals without cancer, we think that this effect could 

be due to the MEPS survey redesign. A sensitivity analysis for trends in OOP financial burden 

of both groups – cancer survivors and individuals with cancer was conducted by allowing a 

joinpoint to occur at least 2 datapoints from either end of our study period i.e., a potential 

joinpoint could be located at 2012-2013 or 2014-2015.  

The rationale for this approach was based on the trend patterns observed for OOP 

healthcare expenditures (Figure 2.2b) and OOP financial burden (Figure 2.3b) for both groups. 

In Figure 2.2b, we observed a decrease in OOP healthcare expenditures of cancer survivors at 

2014-2015 followed by a probable increase at later time periods suggesting a change in the 

direction of the trend. In Figure 2.3b, we see a steeper decline in the prevalence of OOP financial 

burden at 2012-2013 for both groups compared to prior time periods, and a change in the 

direction of the trend at 2014-2015 suggesting a possible change in trend. The NCI Joinpoint 

software identified a joinpoint at 2014-2015. After parameterizing separate model multivariable 

logistic models with two line segments, our results for the trend in OOP financial burden of 

cancer survivors and individuals without cancer are described below. 

For cancer survivors, the slope of the first line segment from 2008-2009 to 2014-2015 was 

-0.158 (p<0.001, 95% CI: -0.249 to -0.068, BPC: -14.6%). The slope of the second line segment 

from 2014-2015 to 2018-2019 was 0.136 (p=0.061, 95% CI: -0.006 to 0.278, BPC: 14.5%). The 

slopes of the two lines segments were significantly different from each other as indicated by the 

adjusted Wald test [F (1,395) =7.65, p=0.006]. These findings indicate that the prevalence of 

OOP financial burden for cancer survivors decreased significantly from 2008-2009 to 2014-

2015 and remained stable from 2016-2017 to 2018-2019. 
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For individuals without cancer, the slope of the first line segment from 2008-2009 to 2014-

2015 was -0.142 (p<0.001, 95% CI: -0.175 to -0.108, BPC: -13.2%). The slope of the second 

line segment from 2016-2017 to 2018-2019 was 0.119 (p<0.001, 95% CI: 0.062 to 0.177, BPC: 

12.6%). The slopes of the two lines segments were significantly different from each other as 

indicated by the adjusted Wald test [F (1,395) = 40.83, p<0.001]. These findings indicate that 

the prevalence of OOP financial burden for individuals without cancer also decreased 

significantly at a rate of 13.2% from 2008-2009 to 2014-2015 but increased at a rate of 12.6% 

from 2014-2015 to 2018-2019.  

Results of this sensitivity analysis were different from the results of trends analyses in 

prevalence of OOP financial burden where a joinpoint was identified at 2016-2017 for both 

cancer and non-cancer groups. The initial pattern of the trend indicating a decrease in the 

prevalence of OOP financial burden prior to the joinpoint remained same. However, the results 

changed after specifying a joinpoint at 2014-2015 such that the increase in slope was not 

significant for cancer survivors, indicating a stable trend in the prevalence of OOP financial 

burden for this group. On the other hand, for the individuals without cancer, the rate of increase 

in the prevalence of OOP financial burden slowed to 12.6% with a joinpoint 2014-2015 

compared to 36.9% with a joinpoint at 2016-2017. 
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Appendix 2: Letter from Study Conductors 

 

Dear Sir/Madam, 

 

We are conducting this study to gather information about the financial impact of cancer 

care on well-being of individuals affected by cancer. This study is a part of Ph.D. dissertation 

project, and is being conducted by researchers from the University of Mississippi – School of 

Pharmacy. More details about the study are provided below. Rare Patient Voice is helping us to 

distribute the survey. 

 

Study title: Understanding Financial Toxicity in Cancer 

  

Study purpose: This study seeks to understand the effects of costs related to cancer care (e.g. 

treatment costs, transportation expenses, etc.) on the well-being of individuals diagnosed with 

cancer and their families. In particular, we will collect information on your experiences related to 

health insurance and financial stress, and your quality of life. 

 

What you will do for this study: Complete an online survey at the link provided below. 

 

Time commitment: 20-25 minutes 

 

Study reward: $20 electronic gift card upon survey completion 

 

Potential risks and benefits: There are no direct benefits or risks of this study. However, you 

might experience satisfaction from contributing to the current knowledge about financial 

challenges experienced by individuals and their families affected by cancer. Also, answering the 

survey questions might make you more aware of thoughts and habits you’d like to change – 

sometimes, this can help lead to positive changes in life.   

Confidentiality: This survey does not collect any personally identifiable information and all your 

responses will remain confidential. To receive your electronic gift card and an executive summary, 

please provide a current e-mail address on the redirect link included at the end of the survey. Your 

e-mail address will not be linked with your responses or used for any other purpose. 

 

This study has been reviewed by The University of Mississippi’s Institutional Review 

Board (IRB). If you have any questions, concerns, or reports regarding your rights as a participant 

of research, please contact the IRB at (662) 915-7482 or irb@olemiss.edu. 

 

Please follow the link below to start the survey: 

 

By clicking the survey link above you agree that you have read and understand the above 

information. By completing the survey, you consent to participate in the study. 

 

Survey link: _____________________________________________________ 

 

mailto:irb@olemiss.edu
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By clicking the survey link above you agree that you have read and understand the above 

information. By completing the survey, you consent to participate in the study. 

 

We thank you for your time in advance and appreciate your contribution to this research. 

If you have any questions or need more information about the study, please contact Siddhi 

Korgaonkar at skorgaon@go.olemiss.edu. 

 

Sincerely, 

 

Siddhi Korgaonkar, MS 

 

PhD Student 

Department of Pharmacy Administration 

The University of Mississippi 

School of Pharmacy 

 

 

Dr. Yi Yang, MD, PhD 

 

Chair and Professor 

Department of Pharmacy Administration 

The University of Mississippi 

School of Pharmacy 

mailto:skorgaon@go.olemiss.edu
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