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Background: Financial hardship is common after a cancer diagnosis. Current

financial hardship measures have advanced the field, but assessing the

dimensions of financial hardship remains challenging. We created item banks

to assess four financial hardship dimensions using item response theory (IRT).

IRT-based item banks can be tailored to each context and used in computerized

adaptive testing (CAT) to reduce participant burden.

Methods: Cancer survivors (n= 459) were recruited from a survivorship program

and online survey panel to complete an online or paper survey. Four item

banks were developed based on previous studies, expert feedback, and patient

interviews: financial coping: 41 items, financial consequences: 21 items, financial

depression: 15 items, and financial worry: 21 items. We used the two-parameter

logistic and graded response models for analysis.

Results: The IRTmodel fit well for all four item banks: financial coping rootmean

square error of approximation (RMSEA) = 0.06, financial consequences RMSEA

= 0.03; financial depression RMSEA = 0.05; and financial worry RMSEA = 0.03.

The accuracy parameters ranged from 1.01 to 6.53, indicating good reliability for

each item. The severity parameters showed each item bank assessed financial

hardship across two to three standard deviations, supporting content validity.

Short forms were developed for financial consequences, depression, and worry.

Conclusion: The item banks can be used to create brief screening measures

and, using CAT, e�ciently screen for each dimension of financial hardship while

minimizing burden. Future research is required to assess the clinical utility of

using the item banks to screen for financial hardship.

KEYWORDS

financial burden, financial toxicity, economic wellbeing, economic hardship, financial

anxiety

Introduction

Financial hardship encompasses the negative financial effects due to cancer, cancer

treatment, and the long-term effects. Estimating the prevalence of financial hardship

is challenging but ranges from 30% to 80% (1). As outlined in our conceptual model

(Figure 1), financial hardship is multidimensional and includes financial coping, financial

consequences, symptoms of depression due to finances, and worry about affording health

care and living costs (2, 3). Financial coping, often referred to as behavioral financial
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hardship, comprises the actions patients and their families take

to afford cancer care and living costs while coping with decreases

in income. Financial coping can also include asset mobilization,

lifestyle-altering actions (i.e., canceling gym memberships), and

health care alterations (cost-related non-adherence (4). Financial

consequences are impacts or events that happen to a patient when

unable to financially cope and, compared to other dimensions,

are conceptualized as a more severe manifestation of financial

hardship. Financial worry is future-focused and includes anxiety

and thinking about how to pay for health care and living costs,

as well as maintain income. Financial depression encompasses

depression symptoms due to negative finances, such as a depressed

mood, feeling guilty, and persistent negative thinking about

finances. Financial coping focuses on tangible actions or behaviors,

while financial anxiety and financial depression focus on thoughts

and emotions, with anxiety being more future-focused (including

problem-solving) and depression more past-focused, such as

rumination. It is important to note the role of time in diagnosing

these dimensions of financial hardship, with financial worry leading

to financial coping but financial coping depleting resources, which

leads to financial consequences and depression. All dimensions of

financial hardship have been associated with a worse quality of life

(5–8), and some have been associated with earlier mortality (9–11)

in people with cancer.

One current barrier to addressing financial hardship in cancer

is the lack of suitable, comprehensive measures. Several measures

of general financial hardship exist but do not capture the unique

experience of cancer-related financial hardship (12–14). Cancer-

specific measures have been developed (15–17), but these do

not capture each dimension of financial hardship and are not

comprehensive measures of the negative effects of cancer on

finances, meaning that, for clinical screening, these measures

could have low sensitivity and specificity for detecting patients

needing additional assistance. Measures developed for the general

FIGURE 1

Conceptual model of financial hardship after cancer diagnosis.

population would miss most of the financial hardship experienced

by people with cancer. The current cancer-related financial

hardship measures often assess financial consequences rather than

coping or anxiety, preventing the identification and treatment

of financial hardship early. As an example from our conceptual

model, most measures focus on financial consequences, and as this

is hypothesized to be a more severe form of financial hardship,

these measures could miss patients with more moderate financial

hardship who still need assistance. The lack of focus on the

different dimensions of financial hardship also creates a challenge

for research as studies may find no association with risk or

causal factors due to measurement issues or because there is

no association. More comprehensive measures of cancer-specific

financial hardship are needed to move both clinical practice and

research forward and address this public health concern.

To address these challenges, we developed item banks to

comprehensively assess the four dimensions of financial hardship

(3). In this study, we further evaluate the item banks using

item response theory (IRT) (18). IRT is different from traditional

methods of measure development in that it evaluates the validity

and reliability of each item instead of a total score. Measures

developed using IRT can also be used in computerized adaptive

testing, where a computer uses the IRT model to tailor items based

on a person’s previous responses (19, 20). This reduces participant

burden, as patients only answer the items most relevant to them.

Using IRT, we tested the four item banks using a sample of cancer

survivors to evaluate the psychometric properties. We also aimed

to create short forms for each item bank and sum-score conversion

tables to make the item banks usable for those unable to use

IRT scoring and computerized adaptive testing. While the primary

purpose of this study was to create comprehensive measures of

cancer-related financial hardship, the short forms, pending further

evaluation, may be useful as clinical screening measures.
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TABLE 1 Sample characteristics.

Characteristic N (%) or mean (SD)

Age 51.51 (15.02)

Gender

Male 147 (32.1)

Female 309 (67.5)

Other 2 (0.4)

Race and ethnicity

Native American 8 (1.8)

Asian American 21 (4.6)

Black or African American 28 (6.2)

Native Hawaiian or Pacific Islander 1 (0.2)

White 369 (81.3)

Mixed race 27 (5.9)

Hispanic or Latino/a 33 (7.3)

Income

US $0–US $30,000 73 (15.9)

US $30,001–US $60,000 84 (18.3)

US $60,001–US $110,000 118 (25.8)

Above US $110,000 156 (34.1)

Don’t know 3 (0.7)

Choose not to answer/missing 24 (5.2)

Education

Less than high school graduation 2 (0.4)

High school graduate or GED 24 (5.2)

Some college but no degree 64 (14.0)

Associate’s, certification, or technical

degree

47 (10.3)

Bachelor’s degree 176 (38.4)

Master’s degree 108 (23.5)

Doctorate (MD, PhD, DO, etc.) 36 (7.9)

Types of cancer

Breast 127 (27.7)

Prostate 13 (2.8)

Colorectal 43 (9.4)

Melanoma 39 (8.5)

Lung 3 (0.7)

Gynecologic 55 (12.0)

Lymphoma 72 (15.7)

Other 164 (35.8)

Years since diagnosis 11.8 (8.78)

Types of cancer treatments

Surgery 362 (79.0)

Hormone therapy 132 (28.8)

(Continued)

TABLE 1 (Continued)

Characteristic N (%) or mean (SD)

Chemotherapy 326 (71.2)

Radiation therapy 252 (55.0)

Hematopoietic cell transplant 60 (13.1)

Immunotherapy 78 (17.0)

Materials and methods

Participants and procedures

This study used a cross-sectional survey design. The study

was determined to be exempt by the institutional review board.

Participants were cancer survivors using the National Cancer

Institute’s (NCI) definition of survivor as being from diagnosis

onward (21). Eligibility criteria were diagnosed with any form of

cancer, including hematologic malignancies; able to read and speak

English; located in the United States; age 18 or older at the time

of the survey; and able to provide informed consent. Participants

were recruited in two ways. First, patients of the Survivorship

Program at an NCI Comprehensive Cancer Center who consented

to be contacted about future research studies were invited to

participate. Patients received mailed study invitation letters with

a pre-incentive, a small notepad the potential participant could

keep whether or not they participated, and email invitations to

participate. Patients who did not respond to the initial invitations

received a second mailed invitation letter and a paper survey with

a business-reply envelope for returning the survey. The second

recruitment method used was the Prolific online survey panel

(22). Participation through the Prolific survey panel was limited

to those located in the United States and reporting a cancer

diagnosis. Prolific survey panel members received an email or

checked the Prolific website to see the study and then completed

the study online. Participants who completed the survey online

had to first read an informed consent statement that included

contact information for the study team if they had questions.

Participants then clicked through to the survey, indicating that

they consented to the study. Participants who completed a paper

survey received a paper consent form with contact information

for the study team that they had to read, sign, and return with

the survey in a business-reply envelope. For those who completed

paper surveys, the same trained study staff member verified that the

consent form was complete and then entered the survey data into

the database to protect participants’ anonymity. The paper surveys

were then stored in a locked office to which only study staff had

access. Participants received either a US $10 gift card or US $10

through Prolific for completing the survey.

Measures

The survey included the four financial hardship item banks

and questions on disease characteristics and demographics. As

outlined in our previous study (3) and based on expert feedback
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TABLE 2 Item response theory parameters for financial depression and worry about a�ording health care.

Financial worry item text Slope (SE) First severity
parameter (SE)

Second severity
parameter (SE)

Third severity
parameter (SE)

Your insurance company will raise your

premiums so much you will no longer

be able to afford your health insurance

2.08 (0.19) 0.00 (0.08) 0.85 (0.08) 1.84 (0.14)

Your income will go down and you

won’t be able to afford the cost of your

current health insurance coverage

2.34 (0.21) 0.04 (0.08) 0.75 (0.08) 1.42 (0.10)

Your insurance company will drop your

coverage∗
2.24 (0.21) 0.21 (0.08) 1.09 (0.09) 1.86 (0.14)

You will not be able to maintain your

health insurance through your or your

family member’s employer or school

2.06 (0.21) 0.53 (0.08) 1.05 (0.09) 1.72 (0.13)

Your health insurance will not cover

part of your cancer care

2.94 (0.26) 0.05 (0.08) 0.67 (0.07) 1.23 (0.09)

The effects of cancer treatment will

make it harder for you to work

2.11 (0.20) 0.21 (0.08) 0.73 (0.08) 1.22 (0.10)

You will not have enough paid sick leave

at work or school

2.49 (0.25) 0.52 (0.07) 0.93 (0.08) 1.38 (0.10)

You will lose your job due to the cancer 2.71 (0.28) 0.74 (0.07) 1.21 (0.09) 1.65 (0.12)

The health care services you need∗ 3.36 (0.29) −0.09 (0.08) 0.59 (0.07) 1.33 (0.09)

Medical devices you need such as

wheelchairs, hearing aids, and

eyeglasses∗

3.16 (0.29) 0.29 (0.07) 0.88 (0.07) 1.52 (0.10)

The prescription drugs you need 3.64 (0.33) 0.10 (0.07) 0.71 (0.07) 1.33 (0.08)

Hormone therapy for your cancer 3.42 (0.35) 0.73 (0.07) 1.24 (0.08) 1.70 (0.11)

Surgery for your cancer, including

reconstructive surgery

4.39 (0.42) 0.51 (0.06) 0.95 (0.07) 1.45 (0.09)

Scans or other tests for your cancer

including genetic tests

4.98 (0.47) 0.30 (0.07) 0.83 (0.06) 1.32 (0.08)

Chemotherapy for your cancer 4.84 (0.49) 0.64 (0.06) 1.04 (0.07) 1.50 (0.09)

Radiation therapy for your cancer 4.66 (0.49) 0.72 (0.06) 1.12 (0.07) 1.50 (0.09)

Immunotherapy for your cancer 5.71 (0.61) 0.63 (0.06) 0.98 (0.06) 1.43 (0.08)

Fertility treatments such as egg freezing

or sperm banking

1.47 (0.23) 1.92 (0.22) 2.37 (0.28) 2.84 (0.36)

Complementary and integrative

treatments for your cancer such as

acupuncture

2.75 (0.28) 0.70 (0.07) 1.12 (0.08) 1.73 (0.12)

Supportive treatments such as physical

therapy and psychotherapy

3.43 (0.33) 0.41 (0.07) 0.80 (0.07) 1.46 (0.10)

Over-the-counter treatments, such as

dry mouth treatments, bandages, and

special moisturizers∗

3.27 (0.33) 0.65 (0.07) 1.15 (0.08) 1.67 (0.11)

Financial depression item
text

Slope (SE) First severity
parameter (SE)

Second severity
parameter (SE)

Third severity
parameter (SE)

Sad, down, or depressed∗ 5.91 (0.63) 0.16 (0.09) 0.96 (0.08) 1.31 (0.09)

Little interest in things you used to enjoy 5.41 (0.59) 0.46 (0.09) 1.10 (0.08) 1.41 (0.09)

Fatigued or tired 4.24 (0.42) 0.17 (0.09) 0.72 (0.08) 1.19 (0.09)

Sleeping more or less than usual 4.17 (0.43) 0.35 (0.09) 0.87 (0.08) 1.22 (0.09)

Trouble concentrating∗ 5.28 (0.61) 0.44 (0.09) 0.99 (0.08) 1.43 (0.10)

Eating more or less than usual 3.88 (0.4) 0.49 (0.09) 1.02 (0.08) 1.57 (0.11)

Feeling guilty or worthless∗ 3.93 (0.41) 0.46 (0.09) 1.08 (0.09) 1.47 (0.10)

(Continued)
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TABLE 2 (Continued)

Financial depression item
text

Slope (SE) First severity
parameter (SE)

Second severity
parameter (SE)

Third severity
parameter (SE)

Feeling like you were moving in slow

motion or much faster than usual∗
4.26 (0.52) 0.91 (0.08) 1.33 (0.09) 1.84 (0.13)

Restlessness 3.89 (0.41) 0.54 (0.09) 1.22 (0.09) 1.61 (0.11)

Feeling like your personality had

changed

3.83 (0.42) 0.63 (0.08) 1.22 (0.09) 1.66 (0.12)

Angry or mad 3.45 (0.36) 0.53 (0.09) 1.33 (0.10) 1.77 (0.13)

Thought about how your finances could

be better∗
2.90 (0.24) −0.72 (0.10) 0.35 (0.09) 0.96 (0.09)

Thought about the negative effects of

your finances on your life

3.99 (0.36) −0.11 (0.09) 0.61 (0.08) 0.97 (0.09)

Try to understand why your finances are

the way they are

2.60 (0.24) 0.21 (0.09) 0.84 (0.09) 1.35 (0.11)

Tried to avoid reminders of your

finances

3.19 (0.30) 0.31 (0.09) 0.83 (0.09) 1.24 (0.10)

SE, standard error.
∗Included in short form.

and interviews with survivors of breast cancer, an item bank was

developed for each of the four dimensions of financial hardship

(coping, consequences/impacts, depression, and anxiety/worry).

The financial coping item bank had 41 items, referenced whether

each coping behavior occurred in the past year due to cancer, and

used a yes/no response format. The financial consequences item

bank had 21 items, referenced whether each event occurred in the

past year due to cancer, and used a yes/no response format. The

financial depression item bank had 15 items, referenced whether

the symptoms occurred due to cancer in the past 2 weeks, and used

4-point frequency response options. The financial worry item bank

referenced current health care costs and employment worries and

used a 4-point Likert-type response scale.

Statistical analyses

We used IRT and classical test theory approaches to evaluate

the financial hardship item banks. IRT evaluates the reliability

and validity of each item, whereas classical test theory evaluates

the total and subscale scores on the measure. For the financial

coping and financial consequences item banks, we used the two-

parameter logistic (2PL) model (23) for the IRT family of models

suitable for items with dichotomous response options. For the

financial depression and financial worry item banks, we used the

graded response model (GRM) (24) from the IRT group of models,

which is appropriate for survey items with three or more response

options. Both the 2PL and GRM estimate two sets of parameters

per item using the logistic model: the severity parameter and the

slope parameter. The severity parameter reflects the construct’s

level, indicated by a “yes” response to an item or a specific response

option being chosen. One severity parameter is estimated per item

using the 2PL, and the GRM estimates a severity parameter for

each shift to a higher response category. For example, the financial

worry and financial depression items had four response options

and would thus have three severity parameters estimated per item.

The slope parameter reflects how accurately the item measures

the underlying construct, in this case financial hardship. We used

the Bock Aitkin estimation and maximization method to estimate

the severity and accuracy parameters (25) and used the expected

a posteriori (EAP) method to calculate the IRT scores once the

parameters were estimated (26). The EAPmethod uses the response

pattern to the items combined with the item parameters to create a

point estimate and standard error of each participant’s score. Model

fit was evaluated using the rootmean square error of approximation

(RMSEA), with values under 0.08 indicating a good fit (27, 28).

After conducting the IRT analyses, the parameters were

examined to ensure that each item adequately measured each

corresponding dimension of financial hardship (29), similar to

how factor loadings are examined in factor analysis to ensure

each item adequately measures each concept. Slope parameters

>1 were considered to measure the construct accurately based on

prior studies (29). Severity parameters were examined to inform

which levels of financial hardship were measured. For the GRM,

we also evaluated the trace lines that depict the severity and

slope parameters to see if some response options were not the

most likely response at a level of financial hardship and therefore

might not be contributing new information. We also examined the

IRT standard error curves that estimate which levels of financial

hardship are measured with the lowest error (highest reliability).

To evaluate construct validity, we calculated Pearson r correlations

between the four financial hardship item banks and combined

classical test theory approaches with the IRT-based scores. Because

computerized adaptive testing or the full item bank with IRT

scoring is not available to every researcher or clinic, we also

constructed short forms and sum-score conversion tables for both

the full item banks and each short form. Items for the short

forms were chosen based on the severity parameters to ensure the

full range of financial hardship severity was measured (content

validity). The investigative team then reviewed the selected items

to ensure they would apply to most cancer survivors and added

items from the bank if the construct’s important parts were not
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TABLE 3 Item response theory parameters for financial coping and

financial consequences.

Financial coping item
text

Slope (SE) Severity (SE)

Avoided preventive medical care

such as dental checkups

2.04 (0.24) 0.87 (0.08)

Avoided medical treatment for

conditions besides cancer

1.66 (0.21) 1.08 (0.11)

Chose a cheaper cancer

treatment

3.25 (0.74) 1.81 (0.16)

Delayed your cancer treatment

due to cost

3.05 (0.61) 1.72 (0.14)

Chose not to receive some cancer

treatments (such as

Zofran/ondansetron or hormone

therapy) because of cost

2.52 (0.49) 1.78 (0.16)

Chose not to receive some cancer

treatments because it could

interfere with your ability to earn

money

2.23 (0.41) 1.77 (0.17)

Worked longer hours at primary

job

1.61 (0.22) 1.23 (0.12)

Began working another job 1.48 (0.23) 1.60 (0.17)

Returned to work earlier than

you or your family member

wanted because of lack of paid

time off

2.10 (0.29) 1.26 (0.10)

Delayed retirement for financial

reasons

1.40 (0.20) 1.42 (0.15)

Returned to work after retiring

for financial reasons

1.73 (0.36) 2.13 (0.28)

Stayed at a job even though you

or your family member wanted

to leave

1.64 (0.20) 0.91 (0.10)

Switched or added a health

insurance plan

1.26 (0.19) 1.47 (0.17)

Set up a payment plan for

medical bills

2.21 (0.27) 0.97 (0.08)

Tried to get medical care charges

reduced

2.20 (0.26) 0.77 (0.08)

Tried to appeal a health

insurance denial of coverage

1.72 (0.22) 1.09 (0.10)

Tracked health insurance claims

to ensure they were paid

1.01 (0.14) 0.61 (0.12)

Claimed a deduction on your

taxes due to medical expenses

1.08 (0.18) 1.74 (0.24)

Applied for aid such as assistance

paying medical bills, grants, food

stamps, or rent assistance

1.90 (0.24) 1.06 (0.10)

Started a crowdfunding or

fundraising campaign. Examples:

GoFundMe, Amazon Wishlist,

selling raffle tickets

2.57 (0.56) 1.94 (0.20)

Sold the home you lived in 2.20 (0.61) 2.33 (0.35)

Saved money in advance to pay

for care

1.09 (0.16) 1.17 (0.15)

(Continued)

TABLE 3 (Continued)

Financial coping item
text

Slope (SE) Severity (SE)

Borrowed money from family or

friends

2.78 (0.38) 1.16 (0.08)

Accepted gifts of money or other

items from family or friends such

as clothes or food

2.44 (0.29) 0.81 (0.07)

Took out a second mortgage,

home equity loan, or refinanced a

mortgage

2.18 (0.49) 2.08 (0.25)

Took out a cash advance or

payday loan

2.57 (0.52) 1.84 (0.18)

Took money out of savings

accounts

2.55 (0.28) 0.48 (0.07)

Took money out of retirement

accounts earlier than planned

2.57 (0.36) 1.25 (0.09)

Sold items such as jewelry or cars 3.16 (0.51) 1.41 (0.10)

Sold investments such as stocks

or property (not your main

home)

1.89 (0.29) 1.56 (0.14)

Sold items you or a family

member made such as food or

T-shirts

2.55 (0.53) 1.86 (0.18)

Built up debt on credit cards 3.52 (0.43) 0.71 (0.06)

Bought less expensive food,

clothes, or other necessary items

5.15 (0.70) 0.26 (0.06)

Reduced spending on

non-essential costs such as

vacations or going out to

restaurants

3.89 (0.45) 0.09 (0.06)

Moved to a cheaper house or

apartment

2.34 (0.41) 1.66 (0.15)

Moved in with family or friends

to save money

1.70 (0.35) 2.15 (0.28)

Reduced the amount you spent

on services such as childcare,

eldercare, and house cleaning

2.61 (0.38) 1.30 (0.10)

Stopped paying for or skipped

payments for utilities. Utilities

include internet, phone,

electricity, and water

2.80 (0.43) 1.37 (0.10)

Delayed large purchases such as

buying a car, buying a new house,

or home repairs

3.10 (0.35) 0.47 (0.06)

Completed car or home repairs

and maintenance yourself

instead of paying someone else

2.59 (0.31) 0.82 (0.07)

Bartered for medical care, such

as trading office cleaning for

medical treatment

2.89 (1.04) 2.37 (0.40)

Financial
consequences item
text

Slope (SE) Severity (SE)

Been evicted 3.02 (1.07) 2.52 (0.39)

Had your home foreclosed 3.89 (1.24) 2.16 (0.24)

(Continued)
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TABLE 3 (Continued)

Financial
consequences item
text

Slope (SE) Severity (SE)

Had your electricity, gas, or

water shut off∗
4.66 (1.18) 1.78 (0.14)

Had a gas, electricity, or water

bill sent to collections

6.53 (1.94) 1.69 (0.11)

Had phone or internet service

shut off∗
5.86 (1.45) 1.55 (0.10)

Had a phone or internet bill sent

to collections

5.25 (1.38) 1.73 (0.12)

Been sued by health care

provider, clinic, or hospital for

unpaid bills

2.16 (0.50) 2.21 (0.28)

Had your credit rating decrease 3.67 (0.55) 0.89 (0.07)

Had your wages garnished for

unpaid medical bills

2.27 (0.70) 2.56 (0.42)

Had medical bills sent to

collections∗
2.96 (0.44) 1.17 (0.09)

Had liens placed on property

such as your house

2.50 (0.82) 2.50 (0.42)

Had your bank accounts frozen 2.58 (1.48) 3.08 (0.92)

Had assets such as cars seized∗ 2.48 (1.37) 3.14 (0.93)

Been denied healthcare because

of an unpaid bill∗
1.84 (0.52) 2.68 (0.46)

Been unable to provide for basic

needs such as food, housing, and

clothing∗

3.30 (0.57) 1.47 (0.11)

Been fired or lost a job 1.57 (0.32) 2.23 (0.30)

Filed for bankruptcy 3.20 (0.84) 2.02 (0.21)

Saved less money including

money for retirement∗
3.24 (0.48) 0.33 (0.07)

Had to quit college or school

because you or your family

member could not pay for it

1.99 (0.50) 2.44 (0.36)

Gotten divorced 1.18 (0.40) 3.56 (0.95)

Not been able to earn as much

money as before the diagnosis

2.26 (0.29) 0.77 (0.08)

SE, standard error.
∗Included in short form.

included in the short form. The items included in the short forms

were decided by discussion and consensus. Sum-score conversion

tables provide information to translate a traditional sum score into

the IRT metric.

Results

Demographics and disease characteristics for the sample are

reported in Table 1. The most common cancer type was breast

(28%), and on average, the participants were 11.8 years after

diagnosis. Most (79%) had had surgery for their cancer. Two-

thirds of the sample (68%) were female, and the average age was

51.51 years. A third of the sample (34%) reported a household

yearly income over US $110,000, and more than two-thirds (69%)

reported having a bachelor’s degree or higher.

Participants recruited through the survivorship program and

the online survey panel differed on several demographic and

clinical characteristics. Survivorship program participants were

significantly older (Cohen’s d = 0.194, p= 0.048) and further from

diagnosis (Cohen’s d = 0.264, p = 0.006). The online survey panel

had significantly more people of color (X2
= 46.64, p < 0.001),

people with lower income (X2
= 55.89, p < 0.001), and lower

levels of education (X2
= 35.91, p < 0.001). The online survey

panel participants were more likely to have undergone surgery (X2

= 11.20, p = 0.004). The survivorship program participants were

more likely to have undergone chemotherapy (X2
= 79.67, p <

0.001), radiation (X2
= 13.95, p < 0.001), and hematopoietic cell

transplant (X2
= 34.15, p< 0.001). The two recruitment sources did

not differ on receipt of hormone therapy (X2
= 0.965, p = 0.617),

receipt of immunotherapy (X2
= 0.600, p= 0.741), and gender (X2

= 0.266, p= 0.606).

Financial worry

The items in the financial worry item bank all had slope

parameters over 1 (Table 2). The unidimensional IRT model also

fit the data well (RMSEA = 0.03). The financial worry item bank

had the lowest error, with standard deviations from 0.75 below to

2 above the mean. Seven items showed that one or two middle

response options may not provide information based on the trace

lines, and the items mostly concerned employment or school

concerns and fertility treatments. These items on employment and

fertility concerns were retained as they assess important concerns

for adolescents and young adults with cancer. Based on the severity

parameters, four items were selected for the short form, and no

items were added after discussion by the investigative team.

Financial coping

The severity and slope parameters for the financial coping

items are reported in Table 3. The RMSEA was 0.06, indicating a

good fit for the unidimensional model. All slope parameters were

over 1.0, indicating all items measured financial coping accurately.

Severity parameters ranged from 0.09 to 2.37. Based on the severity

parameters and the standard error curve (Figure 2), the financial

coping item bank measured financial hardship the best, with

standard deviations between 0.5 below and 2.5 above the mean.

When evaluating the potential financial coping items for a short

form, the investigative team was unable to identify a small set (5–

10) of items that captured the entire concept of financial coping and

could apply to most cancer survivors. For example, employment

coping items might be more salient for adolescent and young

adult survivors. Instead, the financial coping items were divided

into five conceptual subscales (see the Supplementary material for

specific items): cost-related non-adherence, including those for

non-cancer conditions and preventive care; employment coping;

lowering health care costs, such as through reducing a bill or

appealing a denial of coverage; increasing funds in the short
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FIGURE 2

Standard error curves for each financial hardship domain.

term; and budgeting and reducing spending in the short term.

The increasing funds items were further divided into borrowing;

increasing cash flow without the need to repay the money, such

as through crowdfunding and applying for aid; and liquidating

assets. The cost-related non-adherence, lowering health care costs,

and budgeting and reducing spending subscales are focused on the

loss of services, goods, experiences, and time. The employment

coping and increasing funds subscales are more gain-focused,

where patients and their families may be able to maintain their

previous level of spending.

Financial consequences

The financial consequences item bank also showed good

accuracy as shown by the slope parameters over 1 (Table 3). The

model fit well (RMSEA = 0.03). This item bank was most accurate

from just above the mean to three standard deviations above the

mean (Figure 2). Based on the severity parameters, five items were

chosen for a short form. After an investigative team discussion,

two more items were added to the short form: phone and internet

being shut off and being unable to provide basic needs (food and

clothing). The phone and internet disconnection item was added

because the item on other utilities being disconnected was part of

the short form and asking about both could be of interest to future

researchers. The item on basic needs was added because it assessed

an unfortunately common occurrence for cancer survivors and has

been examined in several previous studies. Items and sum-score

conversion tables are in the Supplementary material.

Financial depression

The unidimensional model had an RMSEA of 0.05, indicating

a good fit for the data. All the items in the financial depression

bank had slope parameters over 1 (Table 2), and the item bank

assessed the construct with the least error, having a range from

0.75 below to 2 standard deviations above the mean. One item

(thought about the negative effects of your finances on your life)

had trace lines showing the middle response options might not

provide unique information. The short form initially had four

items chosen based on severity parameters to ensure the full range

was covered. After an investigative team discussion, a fifth item

(feeling guilty or worthless due to the financial effects of cancer)

was added as this is a key symptom of clinical depression. See the

Supplementary material for items and sum-score conversion tables.

Correlations between item banks

Correlations between the financial hardship item banks were

statistically significant (Table 4). Correlations between the primary

dimensions (worry, coping, consequences, and depression) ranged

from 0.545 to 0.783, suggesting the dimensions were related

but distinct. Interestingly, the correlation between financial

coping and financial consequences was fairly high (0.783).

Correlations between the subscales of the financial coping item

bank showed nearly all subscales were significantly correlated with

the other subscales and financial hardship dimensions. However,

employment coping tended to have smaller and more non-

significant correlations than the other subscales.
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TABLE 4 Correlations between financial hardship measures.

1 2 3 4 5 6 7 8 9 10 11

1. Financial

depression

2. Worry about

affording health care

0.545∗∗

3. Financial

consequences

0.606∗∗ 0.539∗∗

4. Financial

coping—total score

0.645∗∗ 0.681∗∗ 0.783∗∗

5. Financial

coping—cost-related

Non-Adherence

0.542∗∗ 0.507∗∗ 0.527∗∗ 0.665∗∗

6. Financial coping—

employment

0.109∗ 0.043 −0.028 0.046 0.103∗

7. Financial

coping—reduce

medical costs

0.420∗∗ 0.578∗∗ 0.542∗∗ 0.743∗∗ 0.478∗∗ 0.100∗

8. Financial

coping—budgeting

and reduce spending

0.586∗∗ 0.608∗∗ 0.784∗∗ 0.912∗∗ 0.539∗∗ −0.018 0.600∗∗

9. Financial

coping—increase

funds

0.626∗∗ 0.620∗∗ 0.797∗∗ 0.894∗∗ 0.580∗∗ 0.082 0.654∗∗ 0.816∗∗

10. Increase

funds—borrowing

0.569∗∗ 0.512∗∗ 0.726∗∗ 0.755∗∗ 0.557∗∗ 0.107∗ 0.571∗∗ 0.708∗∗ 0.854∗∗

11. Increase

funds—cash flow

0.545∗∗ 0.539∗∗ 0.667∗∗ 0.738∗∗ 0.510∗∗ 0.108∗ 0.542∗∗ 0.662∗∗ 0.846∗∗ 0.664∗∗

12. Increase

funds—liquidate

assets

0.539∗∗ 0.571∗∗ 0.696∗∗ 0.804∗∗ 0.524∗∗ 0.042 0.624∗∗ 0.739∗∗ 0.879∗∗ 0.662∗∗ 0.620∗∗

∗p < 0.05; ∗∗p < 0.01.

Discussion

This study reported on using IRT to evaluate item banks

to assess the four dimensions of financial hardship after cancer

diagnosis. Overall, results supported the validity and reliability

of the measures, and short forms or subscales were created to

facilitate clinical screening and research when participant burden

is a concern or computerized adaptive testing is not available.

The results also support the conceptual model in two ways. First,

the four dimensions were related but distinct aspects of financial

hardship, as shown by the correlations between the dimensions.

Second, as hypothesized in the conceptual model, IRT analyses

suggested that the financial consequences item bank assessed

a more severe level of financial hardship than the other three

dimensions. The results support screening for financial hardship

in people with cancer and suggest that screening should include

different dimensions of financial hardship.

The four item banks can be used in future research studies

on the causes and effects of financial hardship. Based on our

results, future studies should consider including financial coping,

depression, or worry when measuring financial consequences

because financial consequences appeared to be a more severe form

of financial hardship and may not be as sensitive to changes as

the other three item banks. The item banks can be used as short

forms or with computerized adaptive testing to efficiently measure

all four dimensions in longitudinal observational studies to identify

policies to prevent financial hardship. The item banks can also be

used as trial outcomes for studies testing interventions to reduce

financial hardship. The item banks can assess financial hardship

more comprehensively in future research.

The financial hardship item banks can also be used to efficiently

screen people with cancer. Recent pediatrics studies have shown

that a single gate question leads to poor sensitivity and a negative

predictive value when used to screen for financial hardship (30).

However, clinical screening needs to be brief to prevent patient

burden. The item banks can be combined with computerized

adaptive testing to efficiently screen patients for all financial

hardship dimensions. The short forms or subscales may also be

an option when computerized adaptive testing is not available.

In the United States, patient navigation can now be paid for by

one of the largest insurers (31). The item banks could be used by

patient navigators to help assess each patient’s needs and direct

them to tailored resources or additional services, such as financial

navigation or social work. In the United States, screening for

social needs is highly recommended by accrediting bodies (32–

34), and these item banks could provide an option for quickly

but thoroughly screening each patient. The financial hardship item

banks can also be used for practice profiling to identify the unique
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needs of a clinic’s patient population. The measures evaluated here

could help improve clinical screening for financial hardship.

It is important to note the limitations of the current study.

The study was cross-sectional, conducted only in English, and most

of the cancer survivors were located in Washington State. Results

might not generalize to populations outside the United States or

other medical populations. Notably, translating the measures into

Spanish or other languages was outside the study’s scope, but future

studies will translate the measures into Spanish. We also did not

include an item on thoughts of being better off dead or suicidality

due to finances. Most participants were breast cancer survivors, and

while this might be understandable given the focus on survivorship,

the results might not translate to other survivorship groups. Also,

the sample was too small to conduct an exploratory factor analysis

and a confirmatory factor analysis of the proposed subscales of

the financial coping dimension. Future studies will be needed

to evaluate the structural validity of the proposed subscales in

financial coping. The study’s strengths include using IRT and

combining previous qualitative work with the quantitative work

reported here.

Overall, this study speaks to the feasibility of measuring

different dimensions of financial hardship in cancer. The item

banks can be used for both future research studies and clinical

screening. Future studies are needed to further evaluate the

item banks, including in different cancer sites, countries, and

languages, and evaluate potential subscales for financial coping.

Additional studies are needed to assess the differences between

general measures of depression and the financial depression item

bank. How each financial coping behavior relates to financial

consequences and outcomes (quality of life and mortality) is

also an area of future investigation. Financial hardship after

cancer sadly remains a public health issue. Improving how these

constructs are measured is a critical step in reducing or preventing

this burden.
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