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Abstract

Purpose: Cancer has long-term financial consequences. Adolescent and young adult (AYA) and 

middle-aged cancer survivors may experience more financial toxicity than older adults. This study 

examined age differences in financial distress in hematopoietic cell transplant survivors and 

whether these differences result from measurement bias, more financial barriers to care or an 

overall higher level of distress.

Methods: Hematologic malignancy survivors (n=1,135, 2–10 years post-transplant) completed 

the Cancer and Treatment Distress scale (CTXD) and demographics as part of the baseline 

assessment for a randomized clinical trial. The CTXD has seven subscales but for this study we 

examined the financial distress subscale and the overall score. Item response theory analyses tested 

for bias by age and gender. Multivariate linear regression tested the association of age and gender 

with the CTXD scores while controlling for financial barriers to care.
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Results: No bias was found on the CTXD. AYA (p<0.01) and middle-aged adults (p<0.001) 

reported more financial and overall distress than older (age 65+) adults. The same association of 

age and financial distress was observed in women (p<0.01). However, only middle-aged men 

(p<0.01) reported more financial and overall distress than older men; AYA men did not (p>0.18). 

Financial barriers to care were not associated with financial or overall distress.

Conclusions: Part of the increase in financial distress with younger age may be due to a higher 

risk of general distress. Policy initiatives to control cancer costs should consider life stage and the 

unique financial challenges at different ages for men and women.
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Introduction

The cost of healthcare continues to increase as it has over the past several decades [1, 2]. 

Even in countries with universal healthcare, cost sharing means the financial consequences 

of care is still a concern [3–5]. Countries with and without government-run healthcare are 

increasingly shifting costs to patients [6]. Hematopoietic cell transplantation is particularly 

expensive, costing well over $100,000 within the first year [7], with known financial impacts 

on long-term health care adherence [8]. Financial toxicity may be defined as any negative 

effect of cancer or its treatment on a patient’s finances [9]. Previous studies have reported a 

wide range of prevalence of financial toxicity in cancer, from 16% to 80%, depending in part 

on how toxicity is measured [8, 10–14]. Indisputably, financial toxicity in patients with 

cancer is associated with worse quality of life [15–18], with one study demonstrating that 

bankruptcy predicted lower survival rates [19]. Financial distress is somewhat different from 

financial toxicity. Financial toxicity often includes increased debt or draining savings while 

financial distress refers to the emotional effects of high cancer costs including worry about 

one’s financial future and distress over increased financial toxicity.

In the United States, most research on financial toxicity and costs associated with cancer 

care, along with the proposed solutions, are in older adults and the Medicare population 

more specifically [20, 21]. But subsequent work shows that adolescent and young adults age 

18–39 (AYAs) and women are more at risk for financial toxicity such as bankruptcy [10, 22, 

23]. A study using the Medical Expenditure Panel Survey found that younger age was 

associated with higher risk of both financial toxicity and financial distress in cancer 

survivors [10]. However, reasons for this age difference, as well as whether it differs by 

gender, has been studied less.

Age differences in financial distress can result from several reasons. First, the items on 

questionnaires may be biased meaning that older adults, AYAs and middle-aged adults are 

responding to the questions differently [24]. Another possibility is that AYAs and middle-

aged cancer survivors are at higher risk of overall distress, including financial distress. An 

additional explanation could be that financial toxicity and barriers to healthcare, known to be 

more common with younger age, increases the risk of financial distress. This paper aimed to 

determine whether financial distress, as measured by the reliable and well validated Cancer 
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and Treatment Distress Scale (CTXD), shows similar age associations as other financial 

toxicity measures and whether these associations differ by gender. We also tried to ascertain 

the reasons for these differences, including whether the differences were due to bias in item 

content, or a general risk for more distress or differences in financial toxicity, specifically 

financial barriers to healthcare. Although the financial distress subscale of the CTXD has not 

been specifically examined for other associations with predictors or outcomes, overall 

distress on the CTXD has been associated with lower income [25] suggesting the increased 

risk of financial distress may at least partially result from an increased risk for general 

distress. We hypothesized that AYA and middle-aged survivors would report more distress 

than older survivors.

Methods

Participants

Baseline data, prior to randomization, were used from the INSPIRE trial, a multicenter 

randomized controlled trial of an online program for HCT survivors [26]. The online 

program aims to improve health care adherence and reduce cancer-related distress and 

depression in HCT survivors (NCT01602211). Recruitment occurred at six transplant 

centers across the United States from 2014 to 2017. Eligibility criteria were: hematologic 

malignancy survivor between 2 and 10 years after their first HCT at a participating 

transplant center (transplant could be autologous or allogeneic); at least 18 years old; living 

in the USA or Canada; no known recurrent or subsequent malignancy that was actively 

treated with more than surgical excision in the past 2 years; able to read and understand 

English adequately to complete the assessments; no other health issues prohibiting computer 

use (such as visual or cognitive impairment). All potentially eligible transplant survivors 

were approached at each center, in randomized order as set by the study biostatistician. 

Patients primarily accessed the program via email and the internet. However, those who 

lacked internet and/or email access but were otherwise eligible and willing to participate 

were mailed a paper copy of the baseline assessment and a postagepaid return envelope; 

these patients are included in these analyses.

Procedure

All procedures and materials were reviewed and approved by the institutional review board 

(IRB) at the Fred Hutchinson Cancer Research Center in Seattle (#7766), as the coordinating 

center, and by each of the participating sites‟ IRBs. Participants were initially contacted by 

their transplant center sending up to two letters of approach that included the study URL, 

followed by up to six phone calls. On the website, participants provided informed consent 

and completed the baseline assessment. For participants without internet access, assent and 

assessment were completed on paper. We used data from the baseline assessment of 

INSPIRE, prior to randomization, and medical records for the analyses reported here.

Measures

The Cancer and Treatment Distress scale (CTXD) is a 28-item measure assessing various 

aspects of the cancer experience [27–29]. Instructions asked patients to rate “how much 

distress or worry (such as feeling upset, tense, sad, frustrated) each item caused you in the 
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past week, even if the event has not happened.” Items addressed various aspects of the 

cancer experience (dealing with insurance, the emotional toll on my family or other 

caregivers, not knowing what the future will bring). The response scale is: 0 (none) to 3 

(severe). The CTXD has six subscales and an overall mean score: financial distress (3 

items); uncertainty (4 items); family strain (3 items); medical demands (3 items); identity (4 

items); health burden (4 items). Two items are only scored in the overall mean score. Five 

additional items comprise the interference scale. The total score is the mean of all items 

except the interference items. Financial distress items include the cost of healthcare, 

wondering how to support myself and the family financially, and dealing with insurance. 

The CTXD has been shown to be reliable and valid in numerous HCT samples [27, 28, 30].

The survey included demographic and disease variables. In addition to age and sex, 

participants self-reported race/ethnicity, income, education, employment status and current 

medical issues such as ever having chronic Graft-vs-Host Disease (GVHD). Consistent with 

other studies of HCT survivors, most of the sample (97%) had some form of insurance so we 

used six survey questions to assess financial barriers to healthcare as a form of financial 

toxicity. The barriers measure was developed by the co-author (KLS) using multiple steps 

including qualitative and quantitative methods. An initial list was presented to survivors and 

they added items that were missing and relevant to them. The composite set of items were 

then administered to survivors in this sample and the psychometrics of the measure were 

tested. The final set of questions asked participants to rate the following items on a three 

point scale (0=never, 1=sometimes, 2=always): My insurance company makes it difficult to 

get treatment; it’s difficult for me to afford co-pay costs; medical insurance does not cover 

what I need; I can’t afford it [medical care]; the cost of treatment is a problem for me; and 

there are things I would like to do but my insurance company doesn’t cover them. Medical 

record abstraction was used for defining demographic, disease and treatment variables (date 

of birth, transplant date, diagnosis, type of treatment).

Statistical Analyses

To confirm the reliability of key measures in this sample, we examined the internal 

consistency of the CTXD and the financial barriers to healthcare scales using Cronbach’s 

alpha. We then used item response theory (IRT) to test for bias on the financial distress 

subscale of the CTXD by age (<65 and 65+) and sex. We used the graded response model 

(GRM) from the IRT family of models [31]. The GRM estimates two types of parameters for 

each item, the slope and severity parameters. The slope refers to how accurately the item 

captures the underlying construct (financial and other distress in this case) and measures 

how sharply the probability of endorsing an item changes at different levels of the construct. 

For example, a depressive symptom such as fatigue is not particularly accurate as an 

indicator of depression and the probability of reporting fatigue would only slowly increase 

as one becomes more depressed. This is contrasted with depressed mood, a more accurate 

indicator, and a sudden increase in probability of reporting depressed mood would be 

expected as a person moves from none or minimal depressive symptoms to mild or moderate 

levels. The severity parameter refers to how much of the construct is reflected by an item or, 

in the case of multiple category response options, each response category. In the example 
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above, fatigue would likely not indicate severe depression as several other factors could 

explain the symptom, but suicidal ideation would most definitely indicate severe depression.

To test for bias by age and sex, different slope and severity parameters are estimated for each 

group and then compared for statistically significant differences using a Χ2 test [32]. Bias 

refers to an item reflecting the group membership and not the actual construct it is supposed 

to measure. For example, measures of depression do not typically include measures about 

crying because they are biased by gender due to social prescriptions about behavior. As 

testing so many items and across multiple groups can lead to Type-I errors, we used the 

Benjamini-Hochberg correction for multiple tests [33, 34]. This correction divides the alpha 

level between each test, allowing for a more lenient alpha level on the largest ranked p-value 

and the least lenient alpha level for the lowest ranked p-value.

To test for sex and age effects, we used multiple linear regression adjusting for other 

demographic and disease covariates in the first block: education, income, race/ethnicity, 

rurality, working part-time or full-time (not working as reference group), transplant center 

for HCT (site 1 as reference group), time since diagnosis, donor type- autologous (reference 

group) vs. related-donor allogeneic vs. unrelated-donor allogeneic, treatment intensity, and 

graft-vs-host disease at any point. The second block entered financial barriers to healthcare 

to test our hypothesis that financial toxicity may account for the age differences. The third 

block added age at participation in the study and gender for the first two regressions. For the 

regressions separated by gender, the regressions were the same but including either only 

males or females. The financial distress subscale and the CTXD total score were the 

outcomes. We included the CTXD total score to test our third hypothesized reason for the 

age difference, namely that younger age is associated with higher overall risk of distress. 

Age was coded into three groups based on the interest in differences from Medicare 

beneficiaries (65 and older) and on the definition from the National Cancer Institute that 

defines AYA survivors as between ages 15 and 39; older adults 65+ were the reference 

group. We first ran regressions with the total sample, then ran two sensitivity analyses. The 

first sensitivity analysis stratified the total sample by autologous versus allogeneic transplant 

(donor type). These analyses did not control for donor type and the autologous analyses did 

not control for graft-vs-host disease. The second sensitivity analysis stratified the age 

analyses by gender. CTXD scores were checked for substantial skewness and kurtosis and 

diagnostics for multicollinearity were examined in the multiple regressions. IRTPRO 4.2 

was used for IRT analyses and SPSS 25 was used for regressions and descriptive statistics.

Data Availability Statement

The data that support the findings of this study are available from the corresponding author 

upon reasonable request.

Results

Sample Description

Of 1,135 enrolled participants who completed the CTXD, 1,006 completed all demographic 

items and are included in regressions (Figure 1), with income most commonly missing 
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(Table 1). Table 1 provides descriptive statistics. More than half the sample was between the 

ages of 40 and 64 (57.1%). Only 16.7% reported living in a rural area and slightly less than 

half the sample was female. The most common cancer diagnosis was non-Hodgkin’s 

lymphoma (35%). Most participants had an autologous transplant (55%) and myeloablative 

treatment (88%).

Measure Reliability

For the CTXD with this sample, internal consistency reliability was high (α=0.96 for overall 

mean and α=0.80 for financial distress). The measure of financial barriers to healthcare had 

good reliability (α= 0.88). Using principal components analysis with promax rotation, the 

six items load on one factor with all items loading at 0.69 or higher. The financial barriers 

scale was negatively associated with two survey items about accessing care: always get 

health care needed (spearman’s rho=−0.65, p<0.001) and always follow treatment 

recommendations (cost-related non-adherence, spearman’s rho=−0.45, p<0.001).

Bias Test

When comparing older adults with middle aged and AYA adults, no bias was found on the 

financial distress subscale (p>0.01). Because of the small number of AYA participants 

(n=117), we collapsed that group with the middle-aged adult group. For gender, no bias by 

sex was found on the financial distress items (p>0.21).

Age and Sex Differences

Results for the multiple regressions of the total sample are reported in Table 2. For the 

financial distress subscale, no significant gender differences were found (p=0.48) but 

middle-aged adults (40–64 years old, p<0.001) and AYAs (<40 years old, p<0.001) reported 

significantly more financial distress than older adults. Financial barriers to healthcare could 

not account for this association and was not significantly associated with financial distress 

(p=0.58). However, a similar pattern was seen for overall distress (CTXD total score). There 

was no gender difference in overall distress (p=0.40) but middle-aged adults (p<0.001) and 

AYAs (p=0.001) reported more distress than older adults. Financial barriers to healthcare 

were not associated with overall distress (p=0.19). The betas for age differences in financial 

and overall distress were comparable to the betas for income, although the changes in R2’s 

were small.

When stratified by donor type, results from those receiving an allogeneic transplant were 

similar to those for the total sample (Table 3). For those with only an autologous transplant, 

middle-aged adults reported more financial (p<0.001) and overall distress (p<0.001) than 

older adults (Table 4). However, AYAs reported slightly more financial distress (p=0.045) 

but not more overall distress (p=0.075) than older adults in the autologous subsample. 

Similar to the total sample, financial barriers to healthcare were not associated with financial 

distress (p>0.42) nor overall distress (p>0.20) in either the autologous or allogeneic 

subsamples.

When stratified by gender (Tables 5 and 6), the associations of age with distress changed. 

Financial barriers to healthcare were still not significantly related to either financial distress 
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or overall distress in either men or women (p>0.27). In women, middle-aged adults and AYA 

women reported more financial distress and more overall distress (p<0.01) than older 

women. However, in men, only middle-aged men reported more financial distress (p<0.001) 

and overall distress (p=0.005) than older men whereas AYA men did not differ on distress 

from older men (p>0.19). Similar to the results for the whole sample, the significant betas 

for age were comparable in size to those for income but the changes in R2’s were small.

Discussion

This study examined the association of age and gender with financial distress in hematologic 

malignancy survivors treated with HCT. To determine whether these associations were 

unique to financial distress, we also examined overall distress. First, we established that the 

measure of interest, the financial distress subscale of the CTXD, did not show bias by age or 

gender. This eliminated our first hypothesized reason for previous age difference, namely 

that how the items were written led to people responding differently by age. We found that 

middle aged adults (40–64 years old) of both genders, and female AYAs (ages 18–39 years) 

reported more financial and overall distress than older adults (aged 65 years or older). Of 

note, these age and gender differences in financial distress persisted after adjusting for 

employment status, financial barriers to healthcare and other socioeconomic and treatment 

indicators. Our results suggest the increased financial distress in middle aged and AYA 

survivors was not due to measurement bias or increased difficulty paying for care but rather 

because these survivors are at increased risk of distress overall with financial distress being 

an important component. Age differences in the total sample were more consistently seen 

among allogeneic transplant survivors than autologous transplant survivors, possibly due to 

the increased costs and burden of graft-vs-host-disease. Although the effect sizes were small, 

the differences by age were comparable to the size of the effects for income.

The most strongly supported hypothesis, AYA and middle aged survivors are more at risk for 

distress in general, is consistent with a previous study showing an association of overall 

distress with financial distress [35] and a longitudinal study of material financial problems 

that showed financial problems predicted later distress [36]. As the age differences in 

financial problems [37] and general distress [38, 39] have been shown in the general 

population, this suggests that the major stressor of a cancer diagnosis and transplant might 

exacerbate age differences in resources present before the cancer diagnosis. Our results in 

conjunction with previous research, suggests that age differences in resources before the 

cancer lead to more financial problems and financial distress and this could then trigger 

more overall distress.

Overall, our results are consistent with other research showing that adults under age 65 

experience more financial toxicity than adults 65 or older [22, 23]. Extending previous 

research, we also compared AYAs, as well as middle aged adults, to older adults. Middle 

aged men and women reported more financial distress than their older counterparts while 

only AYA women, and not AYA men, reported more distress than their older counterparts. A 

possible explanation for our pattern of results is the so-called ‘sandwich generation’, which 

is defined as middle age adults who are caring for elderly parents while also raising children 

or partially supporting young adult children [40, 41]. People in this situation experience 
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more financial demands and depend more on income from employment, making them 

particularly vulnerable if the cancer affects their ability to work. Although we did control for 

current income and employment status, we did not have a measure of pre-cancer income. 

With the proliferation of research on outcomes on AYA cancer survivors, surprisingly few 

have examined sex differences in survivorship needs, with very few considering financial 

burden in this context [42].

In addition to financial demands from family caregiving, wealth at diagnosis could also 

explain the financial distress differences and could be measured in future studies. Wealth is 

the accumulation of money and other forms of capital, including extended family resources, 

as opposed to regular income which is recurrent amounts of money coming in [43, 44]. 

People with more wealth may be better able to endure the financial costs of cancer, despite 

changes in yearly income. Gender and age differences in wealth could account for the 

distress effects found in this study [45]. Although we did consider financial barriers to 

healthcare, it is possible that financial problems outside of the cancer such as paying for 

basic needs is more difficult for younger adults with less wealth and this accounts for the 

increased financial and overall distress.

Study Limitations

The contributions of these findings should be noted within the limitations of the study. Our 

cohort was limited to HCT recipients and may not generalize to hematologic malignancy 

patients who are not treated with this procedure. Due to sample size limitations, we were 

only able to test for age bias on the CTXD between two age groups (older adults vs. middle 

age/AYA) and had to combine the AYA and middle age groups for the bias analyses. Our 

sample was also predominantly white, consistent with the HCT population as a result of 

access to donors for other races, although we did include autologous transplants. The focus 

on survivors means the results might not translate to newly diagnosed people. Patients must 

have health insurance in order to receive a transplant; hence, the vast majority of our sample 

was insured although we did not have information on type of insurance. Although we were 

able to assess whether participants were still working for pay, we did not have a measure of 

underemployment, which is common after transplant and would be expected to contribute to 

financial strain [46, 47]. This study was also cross-sectional so we were unable to determine 

any causal relationship between financial distress òr general distress.

Clinical Implications

These results have implications for policy and clinical research. First, our finding that adults 

under age 65 reported more financial distress suggests that policy efforts to control cancer 

costs need to focus on these populations [48]. However, insurance changes may not be 

sufficient as financial barriers to healthcare was not associated with financial distress. 

Financial distress may be driven by changes in earning potential and ability to afford basic 

needs besides healthcare. Second, future research on financial counseling interventions in 

the oncology setting may need to consider different life stages and more research is needed 

on the reasons for the age and gender differences, particularly as health insurance and 

employment not fully account for them. As income was significant, future research may 
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need to consider income and wealth. In sum, our results support a continued focus on novel 

ways of addressing the financial toxicity often experienced by cancer survivors.
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Figure 1: 
Sample flow diagram.
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Table 1:

Demographic and Disease Characteristics of the Sample.

Variable N (%) or mean (standard deviation)

Total N=1135 Women n=534 Men n=601

Age at survey 57.37(12.43) 55.76(12.60) 58.80(12.10)

 18 to 39 years of age 117(10%) 69(13%) 48(8%)

 40 to 64 years of age 645(57%) 314(59%) 331(55%)

 65 years of age and older 373(33%) 151(28%) 222(37%)

Rural residence 184(16%) 92(17%) 92(15%)

Female 534(47%) 534(100%) 0(0%)

Education

 No post-high school degree 380(34%) 197(37%) 183(30%)

 2-year degree or certification or higher 711(63%) 315(59%) 396(66%)

 Missing 44(4%) 22(4%) 22(4%)

Income

 Below $60,000/year 409(36%) 222(42%) 187(31%)

 $60,000 to $100,000/year 311(27%) 138(26%) 173(29%)

 More than $100,000/year 309(27%) 118(22%) 191(32%)

 Missing 106(9%) 56(11%) 50(8%)

Race and Ethnicity
a

 White only 1017(90%) 473(89%) 544(91%)

 Hispanic 44(4%) 16(3%) 28(5%)

 African-American or Black only 29(3%) 19(4%) 10(2%)

 Other (Mixed race, Asian, Native American) 45(4%) 26(5%) 19(3%)

Employment

 Not working for pay 603(53%) 298(56%) 305(51%)

 Working part-time for pay 137(12%) 76(14%) 61(10%)

 Working full-time for pay 351(31%) 139(26%) 212(35%)

 Missing 44(4%) 21(4%) 23(4%)

Currently Married 811(71%) 353(66%) 458(76%)

Diagnosis

 Non-Hodgkin’s lymphoma 393(35%) 155(29%) 238(40%)

 Multiple myeloma 243(21%) 134(25%) 109(18%)

 AML 173(15%) 86(16%) 87(15%)

 Hodgkin lymphoma 76(7%) 43(8%) 33(6%)

 MDS 70(6%) 34(6%) 36(6%)

 ALL 62(6%) 26(5%) 36(6%)

 Other 118(10%) 56(11%) 62(10%)

Time since first transplant, years 5.26(2.17) 5.17(2.11) 5.33(2.22)

Donor Type

 Autologous 629(55%) 285(53%) 344(57%)

 Allogeneic, related donor 214(19%) 113(21%) 101(17%)
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Variable N (%) or mean (standard deviation)

 Allogeneic, unrelated donor 292(26%) 136(25%) 156(27%)

Treatment Intensity

 Myeloablative 1001(88%) 469 (88%) 532 (89%)

 Non-myeloablative 134(12%) 65 (12%) 69 (12%)

History of chronic GVHD 
b 273(24%) 143 (27%) 130 (22%)

Completed survey on paper 139(12%) 54 (10%) 85 (14%)

CTXD Scores

 Overall mean score 0.87 (0.61) 0.94 (0.62) 0.81 (0.59)

 Finances 0.77 (0.82) 0.82 (0.85) 0.71 (0.78)

a
=80% of Hispanic participants marked “other” or “white” for race

b
=GVHD, graft versus host disease history of moderate-severe intensity requiring systemic treatment, self-reported; CTXD, Cancer and Treatment 

Distress
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