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Abstract

Introduction: Adolescent and young adult cancer survivors, especially racial/ethnic minorities and rural residents are
particularly vulnerable to financial toxicity due to limited healthcare access, socioeconomic disparities, and cultural/language
barriers. These social determinants of health compound financial hardship and contribute to poor healthcare transitions from
pediatric to adult care, leading to worse outcomes and higher mortality rates.

Methods: Our cross-sectional survey study examined racial (Black vs White) and geographic (rural vs urban) disparities in
financial toxicity and healthcare transition outcomes among 260 adolescent and young adult cancer survivors through the
Kentucky Cancer Registry. Survey data were collected on financial toxicity, healthcare transitions, and health-related quality of
life. Financial toxicity was measured under three domains: psychological response, material conditions (e.g., loss of income,
debt), and coping behaviors.

Results: Results revealed moderate levels of financial toxicity and healthcare transition readiness across the sample, with strong
associations between financial toxicity and anxiety, depression, and long-term effects of cancer treatment. Black participants
showed higher levels of anxiety and coping behaviors compared to Whites, while urban participants experienced lower financial
toxicity (as measured by material conditions) than their rural counterparts. Racial disparities were observed in global health and
anxiety, even after adjusting for financial toxicity, but the relationship between financial toxicity and healthcare transitions
outcomes did not vary by race or geography.

Conclusion: This study highlights the importance of developing tailored strategies to mitigate the impact of cancer-related
financial toxicity on the health outcomes and quality of life of underserved adolescent and young adult cancer survivors.
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Introduction

Adolescent and young adult cancer patients (AYAs; diagnosed
between the ages of 15-39 years) are particularly vulnerable to
financial toxicity (FT), which includes the psychological (e.g.,
increased anxiety or stress), material (e.g., increased debt,
housing or food insecurity, or loss of income or employment),
and behavioral aspects (e.g., delaying or forgoing treatment or
follow-up care) of financial hardship.'> AYAs are especially
susceptible to FT due to the critical developmental life stages
that increase their financial responsibilities, such as entering
higher-education and/or the workforce, experiencing long-
term and late effects of cancer treatment, and healthcare
transitions (HCTs) from pediatric and/or specialty oncology
care to adult and/or primary follow-up care.>* Unique social
determinants of health that impact racial/ethnic minorities, as
well as rural residents, such as limited access to quality
healthcare, cultural and/or language barriers, low socioeco-
nomic status and educational attainment, heighten their vul-
nerability to FT and its associated negative health and financial
outcomes.’

Despite the significant medical needs stemming from the
late and long-term effects of their original cancer, many AYA
cancer survivors face barriers to participating in cancer-related
follow-up care.® Poor HCTs can result in serious medical,
psychological and financial repercussions, such as reduced
treatment adherence, healthcare utilization, and higher hos-
pitalization rates.” HCTs are especially challenging for AYA
cancer survivors due to a variety of factors, including patient-
related issues (e.g., psychosocial functioning, financial bar-
riers, knowledge gaps, and self-efficacy),®'° provider-related
challenges (e.g., insufficient knowledge and training)'''* and
system-related obstacles (e.g., lack of appointment coordi-
nation or navigation support).” Race and rurality further
complicate these transitions, as systemic inequalities often
result in limited access to specialized care, lower health lit-
eracy, and greater geographic barriers to consistent treatment.
Given these complex factors, AYA cancer survivors, partic-
ularly racial minorities and rural residents represent a critical
target population for interventions aimed at promoting suc-
cessful HCTs, maintaining engagement in adult/primary
healthcare systems, and enhancing overall quality of life
(QoL)."

Although research in the field is expanding, racial and
geographic disparities in FT remain poorly defined.** The
lack of comprehensive research on how these disparities
specifically impact AYA cancer survivors underscores critical
gaps in understanding the intersection of race, rurality, and
social determinants of health in these vulnerable pop-
ulations.'® To address these gaps, we examined racial (Black
vs White) and geographic (rural vs urban) disparities in FT and
HCTs among AYA cancer survivors using data from the
Kentucky Cancer Registry. We hypothesized that survivors
who identify as Black and/or reside in rural regions will be
more likely to experience greater FT and have poorer HCT

outcomes compared to survivors who identify as White and/or
reside in urban regions. Kentucky leads the nation in both
cancer incidence and mortality across cancer sites with Black
residents face a notably higher cancer mortality rate compared
to both White residents and the overall state population, es-
pecially in breast, colorectal, prostate, liver, myeloma, en-
dometrial and uterus cancers.'* From 2010 to 2019,
approximately 7621 White and 531 Black AYAs in Kentucky
were diagnosed with cancer, with the most common primary
sites being blood and bone, breast, thyroid, testis, and skin.

Methods
Study Design, Setting and Sample

We used a cross-sectional survey design, guided by the Social-
ecological Model of AYA Readiness for Transition
(SMART).® AYA cancer survivors residing in Kentucky were
recruited from February 2022 to February 2023 through the
population-based Kentucky Cancer Registry (KCR) using
established recruitment procedures.' Recruitment began after
the KCR team identified survivors who matched our inclusion
criteria: (1) initial cancer diagnosis between the ages of 15 and
39, (2) 18 years or older at the time of recruitment, (3) residing
in Kentucky, (4) able to read and write in English. The KCR
used purposive sampling to identify a representative sample of
cancer survivors categorized by Black and White race and
rural and urban geographic regions. Letters were sent to
800 eligible cancer survivors notifying them of their eligibility
for the study and requesting consent to release their contact
information for research purposes. A total of 376 survivors
agreed to be contacted; 200 completed online REDCap
(Research Electronic Data Capture) surveys and 60 completed
mailed surveys (surveys were identical). Along with obtaining
written consent to gather and analyze survey data, participants
also agreed to the release of their individual, record-level data
from KCR. This study received approval from the University
of Kentucky Institutional Review Board (#74682). The re-
porting of this study conforms to STROBE guidelines.'®

Data Collection

Participant-specific characteristics were obtained from indi-
vidual KCR records, including sex, date of birth, race/
ethnicity, county of residence, date of diagnosis, and age
since diagnosis. County of residence was categorized as urban
or rural using the 2013 rural-urban continuum codes'’;
counties with codes from 1 to 3 were considered urban, while
those in the 4-9 range were scored as rural. Participants filled
out a descriptive survey that covered topics such as their
education, income, health insurance coverage, employment
status, marital status, and household size, which was used to
assess their federal poverty level (FPL). Household income
was categorized based on the 2024 FPL guidelines published
by the U.S. Department of Health and Human Services.
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Financial toxicity was measured as a total score and
3 subscores corresponding with each domain: 1) psycho-
logical response, 2) material conditions and 3) coping be-
haviors.'® Psychological response was measured using the 11-
item FACIT-COST (Comprehensive Score for Financial
Toxicity; Cronbach a=.92).'® To assess material conditions of
FT, four items from the Medical Expenditure Panel Survey
Experiences with Cancer Survey (MEPS-ECS)"® were utilized
to determine if participants had borrowed money or went into
debt, filed for bankruptcy, unable to cover share of medical
care costs, or made other financial sacrifices because of cancer.
Coping behaviors were assessed using a single item from the
MEPS-ECS, which asked whether participants had delayed,
skipped, or made other changes to any of the following cancer
care such as medications, specialist visits, treatment, follow-
up care, or mental health services due to costs. A total FT score
was created using the 3 domain scores with a reverse-coded
COST-FACIT to give the psychological response domain the
same polarity as the other FT measures where higher scores
indicate greater financial toxicity.”’ These tools and scoring
mechanisms have been used in previous studies.'>?%!

Healthcare Transitions outcomes were measured using
3 survey tools assessing four sets of variables: 1) transition
readiness, 2) number of medical issues experienced by the
participant, 3) follow-up care for cancer, and 4) health-related
QOL. Transition readiness was measured using the 18-item
Self-Management in Adulthood with Rx = Treatment (STARX)
questionnaire, a validated (Cronbach a = .80) tool, focusing on
three key areas: communication with providers, disease
knowledge, and self-management.** Information on medical
issues and follow up care were collected using a 39-item
checklist on late/long-term effects of cancer treatment from the
NCI’s Follow-Up Care Use and Health Outcomes of Cancer
Survivors (FOCUS) Survey.”> Tools from the Patient-
Reported Outcomes Measurement Information System
(PROMIS) including the 10-item Global Health measure,**
the 4-item Anxiety Short Form (Cronbach o = .98),%* and the
6-item Depression Short Form (Cronbach o = .98).%® Scoring
for PROMIS was performed using HealthMeasures, with
standardized ¢ scores applied for analysis. Higher scores on
PROMIS Global Health indicate greater quality of life and
higher scores on PROMIS Anxiety and Depression indicate
greater severity of anxiety and depression.

Data Analysis

Survey data were downloaded from REDCap directly into
SAS?” and summarized using descriptive statistics, including
means, standard deviations, and ranges or frequency distri-
butions (n, %). Bivariate analyses were conducted to examine
the associations amongst indicators of FT, and indicators of
HCTs with Black and White as well as rural and urban par-
ticipants using two-sample t-tests. Bivariate analyses between
indicators of FT and indicators of HCTs were assessed using
simple linear regression with estimated slopes and standard

errors as well as the P-value assessing whether the slope was
significantly different from zero. Finally, two-way ANCOVA
modeling was used to assess whether associations between FT
indicators (predictor variable) and HCT indicators (outcome)
differed between the two sociodemographic variables of in-
terest (race and rurality). The two-way interaction between the
FT indicator and either race or rurality were used to test the
hypothesis of whether the HCT/FT associations differed by
race or rurality. This is essentially a test of whether race or
rurality are effect modifiers. Separate two-way ANCOVAs
were fitted for the unique FT variable and race as well as FT
variable and rurality combinations. Hypothesis testing was
conducted using a Type I error rate for each comparison made
of 5%. All analyses were conducted using SAS.”” We have
deidentified all patient details in this report. An a priori power
analysis was conducted using nQuery Advisor (v. 8) to ensure
sufficient statistical power. With a sample size of 180, and at
least 25% Black participants, the power of the two-sample
t-test to detect a medium effect size was estimated to be at least
82%. With a sample of at least 180 subjects, up to 10 pre-
dictors, and an alpha level of .05, the power of the multiple
linear regression F test to detect R2 as small as 0.1 was es-
timated to be at least 87%.

Results

Table 1 provides descriptive data on the sample of 260 AYA
cancer survivors that were enrolled in this study (a 69% re-
sponse rate). Ages of participants ranged from 15 to 39 years
(mean age: 31.7 + 5.95). Seventy-four percent were females
and 73% identified as White and 27% as Black. A high
number (78%) reported having at least some college back-
ground (only 3% reported having less than a high school
education). Most (75%) resided in an urban location, married
or in a domestic partnership (52%), employed (73%), reported
an annual income at or above $50,000 (60%), and living at or
above the FPL (85%). Fifty-nine percent reported having
private (employer affiliated) health insurance with 27%
having Medicaid or Medicare. Eighty percent were at or
within 10 years of their cancer diagnosis with 68% reporting
having a caregiver during and/or after cancer treatment.

Financial Toxicity. The reversed COST-FACIT mean score was
18.8 (£7.60, range: 0 to 44; higher scores indicate greater FT),
with a material conditions mean score of 1.7 (£1.34, range:
0to 5), a coping behavior mean score of 0.9 (£1.66, range: 0 to
9). The total FT mean score was 0.26 (£0.11, range: 0.04 to
0.59) (see Table 1). Regarding household income, 47% in-
dicated they were “getting by” with 21% reporting ‘finding it
difficult or very difficult’. 31% indicated that they had gone
into debt because of cancer treatment.

Healthcare Transitions. The mean transition readiness score
was 60.2 (£12.9, range: 14 to 80) (see Table 1 for domain
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Table I. Descriptive Summary of Demographics and Clinical Variables for Total Sample

Variable

Descriptives of relevance

Demographic data
Female gender, n (%)
Age in years, mean (SD); range
Race/ethnicity, n (%)
White, Hispanic
White, non-Hispanic
White, missing ethnicity
Black (AA)/Hispanic
Black (AA)/non-Hispanic
Black, missing ethnicity
Education, n (%)
Less than high school (<=8 years)
Some high school (9-11 years)
Completed high school or GED
Vocational/technical
Some college credit
College graduate
Postgraduate
Missing
Place of residence, n (%)
Rural (Beale code > 3)
Urban (Beale code between 1-3)
Marital status, n (%)
Single
Married/domestic partner
Widowed
Divorced/separated
Missing
Employment status, n (%)
Employed (full-time)
Unemployed
Homemaker
Student
Retired
Disabled
Other (instacart shopper)
Missing
Annual household income, n (%)
<$10,000 (USD)
$10,000-$$19,999 (USD)
$20,000-$49,999 (USD)
$50,000-$74,999 (USD)
$75,000-$99,999 (USD)
>$100,000 (USD)
Missing
At or below FPL, n (%)
At or below FPL
Above FPL
Missing
Health insurance type, n (%)
Private (employer/union)
Bought on your own

193 (74%)
31.7 (+5.95), 15-39

5 (2%)
180 (69%)
6 (2%)

2 (1%)

65 (25%)
2 (1%)

3 (1%)
6 (2%)
29 (11%)
15 (6%)
54 (21%)
98 (38%)
49 (19%)
6 (2%)

64 (25%)
196 (75%)

81 31%)
136 (52%)
0 (0%)

37 (14%)
6 (2%)

189 (73%)
20 (8%)
12 (5%)

4 (2%)

I (<1%)
25 (10%)
2 (<1%)

7 (3%)

13 (5%)
21 (8%)
43 (17%)
48 (18%)
40 (15%)
88 (34%)
7 (3%)

31 (12%)
222 (85%)
7 (3%)

154 (59%)
9 (3%)

(continued)
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Table 1. (continued)

Variable Descriptives of relevance
Medicare/Medicaid 70 (27%)
Tricare 5 (2%)
Other 3 (1%)
None 12 (5%)
Unsure I (<1%)
Missing 6 (2%)

Years since cancer diagnosis, n (%)

[0-5] yrs 55 (21%)
(5-10] yrs 153 (59%)
>10 yrs 52 (20%)
Missing

Had a caregiver during/after cancer treatment, n(%)

Yes 176 (68%)
No 77 (29%)
Missing 7 (3%)

Caregiver relationship to patient, n (%)

Spouse/partner 102 (58%)
Family member (e.g., parent, sibling, children) 62 (35%)
Friend 10 (6%)
Home nurse I (<1%)
Unspecified I (<1%)

Outcome variables
Total FT score, n, M(SD); range (higher scores indicate greater FT : 0-3 theor range)
Reversed COST-FACIT, N, M (SD); range
Material domain (FT), N, M (SD); range
Coping behaviors domain (FT), N, M (SD); range
Feelings about your household’s income, N (%)
Living comfortably
Getting by
Finding it difficult
Finding it very difficult
Missing
Going into debt because of cancer treatment, N (%)
Yes
No
Missing
Transition readiness score, N, M (SD); range
Communication with medical provider
Disease knowledge
Self-management
Number of medical issues (of 39 examined), N, M (SD); range
PROMIS global health, N, M (SD); range
PROMIS anxiety, N, M (SD); range
PROMIS depression, N, M (SD); range
Any follow-up care sought for your cancer? N (%)
Yes
No
Missing
Any follow-up care for cancer in last 2 years? N (%)
Yes
No
Missing

246, M = 0.26 (+0 .108); 0.04-0.59
246, M = 18.8 (+7.60); 0-44

255, M = 1.7 (+1.34); 0-5

N =260, M = 0.9 (+1.66); 0-9

76 (29%)
123 (47%)
40 (15%)
15 (6%)

6 (2%)

8l (31%)

172 (66%)

7 (3%)

N =241, M = 60.2 (+12.89); 14-80
N = 233, M = 24.7 (£5.52); 5-35

N =237, M = 125 (£3.10); 2-15

N = 235, M = 24.6 (+4.98); 5-30

N = 260, M = 1.75 (+2.26); 0-13

N = 243, M = 27.3 (+8.73); 9-52

N = 240, M = 56.3 (+9.38); 40.3-81.6
N = 240, M = 53.1 (+10.07); 38.4-80.3

225 (87%)
12 (5%)
23 (9%)

206 (79%)
19 (7%)
35 (14%)

Note: Household income was categorized based on the 2024 FPL guidelines published by the U.S. Department of Health and Human Services.
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Table 2. Bivariate Associations of Financial Toxicity Measures With Race and Place of Residence

Race Place of residence

White Black Urban area Rural area
Mean(se) Mean(se) P-value Mean(se) Mean(se) P-value
Total FT score (stdized) 0.24 (0.008) 0.25 (0.014) 0.5390 0.24 (0.008) 0.26 (0.014) 0.2895
Reversed COST-FACIT 19.0 (0.562) 18.2 (0.958) 0.4366 19.2 (0.556) 17.6 (0.979) 0.1590
Coping 0.79 (0.119) 1.25 (0.198) 0.0500 0.84 (0.118) 1.14 (0.207) 0.2033
Material conditions 1.63 (0.098) 1.85 (0.162) 0.2301 1.58 (0.096) 2.02 (0.180) 0.0237

Bolded values indicates statistical significance or p values of <.05.

scores). The average number of medical issues reported was
1.8 (£2.26, range: 0 to 13) with nearly 87% of study par-
ticipants reported having sought follow-up care for cancer at
some point in time, 79% within the last two years. The global
health mean score was 27.3 (+8.73, range: 9 to 52) with a
mean anxiety score of 56.3 (£9.38, range: 40.3 to 81.6), and a
mean depression score of 53.1 (£10.07, range: 38.4 to 80.3).

Association With FT, Race and Geography. Table 2 contains data
on the bivariate associations between the 4 FT variables and
race as well as place of residence (rural vs urban). There was
no statistically significant association between the total FT
score or the reversed COST-FACIT variable with either race or
rurality. However, coping behaviors were higher (P = 0.05) for
Blacks (M = 1.3, SE = 0.20) than for Whites (M = 0.8, SE =
0.12). Mean scores for material conditions were higher (P =
0.0237) for urban participants (M = 2.0, SE = 0.18) compared
to for rural participants (M = 1.6, SE = 0.10)

Table 3 contains data on the bivariate associations between
the HCT variables and race as well as place of residence. None
of the HCT variables were associated with rurality. Transition
readiness and number of medical issues were also not asso-
ciated with race (all P > 0.05). Among the 3 PROMIS health-
related QOL variables, global health scores were higher (P =
0.0148) among Blacks (M = 30, SE = 1.09) than Whites (M =
26.5, SE = 0.64), but did not differ by rurality. Anxiety scores
also differed (P = 0.0398) between Blacks (M = 58.4, SE =

1.19) and Whites (M = 55.5, SE = 0.70) but not by rurality.
Depression scores did not differ by race or rurality.

Association of FT With HCT Outcomes. Table 4 contains data that
describes the bivariate associations between the HCT outcomes
and the 4 FT variables. None of the 4 FT variables were found
to be associated with Transition Readiness (all P > 0.05). Total
FT (B =5.27, SE =1.17, P < 0.0001), coping behaviors (B =
0.21, SE=0.08, P=10.0129), and material conditions (f = 0.52,
SE=0.10, P<0.0001) scores were significantly associated with
number of medical issues. In this case, the estimated [ coef-
ficient represents unit change in medical issues for each unit
increase in the FT variable under consideration. Therefore, a
one unit increase in the total FT score resulted in a nearly
5.3 unit increase in the number of medical issues score. Global
health and anxiety scores were both strongly and positively
associated with total FT, coping behaviors and material con-
ditions scores (all at P < 0.0001). Additionally, the depression
score was also strongly and positively associated with total FT
(P = 0.0022), coping behavior (P = 0.0003) and material
conditions (P < 0.0001) scores.

Race Differences in FT Associations With HCT Outcomes. Table 5
contains results that examine whether race modifies the as-
sociation between HCT outcomes and FT variables. This
effect modification was assessed by a two-way interaction
term between race and the four FT variables in four separate

Table 3. Bivariate Associations of HCT Measures With Race and Place of Residence

Race Place of residence
White Black Urban area Rural area

Mean(se) Mean(se) P-value Mean(se) Mean(se) P-value

Transition readiness score 59.4 (0.957) 62.6 (1.645) 0.0938 59.7 (0.954) 61.5 (1.694) 0.3670

Number of medical issues 1.69 (0.164) 1.93 (0.272) 0.4573 1.66 (0.161) 2.03 (0.282) 0.2587
PROMIS

Global Health 26.5 (0.644) 29.6 (1.089) 0.0148 27.1 (0.643) 27.8 (1.148) 0.5800

Anxiety (t-score) 55.5 (0.697) 58.4 (1.193) 0.0398 56.3 (0.697) 56.2 (1.235) 0.9227

Depression (t-score) 52.6 (0.751) 54.6 (1.287) 0.1892 53.0 (0.748) 53.3 (1.324) 0.8449

Bolded values indicates statistical significance or p values of <.05.
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Table 4. Bivariate Associations of Financial Toxicity Measures (Covariate) With HCT Outcomes Using Simple Linear Regression

Total FT score Reversed COST-FACIT Material conditions
Covariate (standardized) score Coping behavior score score
Outcome B SE P B SE P B SE P B SE P
Transition readiness 8.35 7.653 0.2763 0.0l O.11 09260 —-038 0490 04444 |1.16 0.614 0.0608
# Medical issues 527 1.167 <0.0001 -0.02 0.019 03129 0.21 0.084 0.0129 0.52 0.102 <0.0001
PROMIS global 31.15 4789 <0.0001 -0.02 0.075 0.8159 1.85 0.310 <0.0001 262 0383 <0.0001l
PROMIS anxiety (t-score) 2522 5386 <0.0001 —0.07 0.081 0.3870 .54 0.343 <0.0001 230 0426 <0.0001
PROMIS depression (t-score) 18.30 5.922  0.0022 —0.13 0.086 0.1225 1.38 0.373 0.0003 1.86 0.469 <0.000I

Bolded values indicates statistical significance or p values of <.05.

models. There was no effect modification present in any of the
4 ANCOVA models (corresponding to the 4 FT variables of
interest) fitted over the five HCT outcomes analyzed. This
indicates that the relationship between FT variables and HCT
outcomes does not differ by race. Therefore, the two-way
interactions were eliminated from further consideration and
the ANCOVA models were used to provide race effect ad-
justments for FT variables and FT effect adjustments for race.
It should be noted that Table 5 results essentially are ‘adjusted’
analyses that were presented in Tables 2-4 for each of the
3 HCT tools used with the PROMIS tool for QOL broken into
its 3 parts (global health, anxiety and depression).

In all four models with transition readiness as the outcome,
neither race nor any of the 4 FT variables (total FT, COST-
FACIT, material conditions and coping behaviors) were sig-
nificantly associated. For the number of medical issues, total
FT (P < 0.0001), coping behavior (P = 0.0159), and material
conditions (P < 0.0001) scores were significantly associated
adjusting for race.

In the models with global health as the outcome, total FT and
material conditions scores were significantly associated with the
outcome when race was included in the models. The mean total
FT score in Blacks (M = 29.1, SE = 1.01) differed (P = 0.0364)
from Whites (M = 26.6, SE = 0.60) with each unit increase in the
total FT score resulting in a 30.3 unit increase in the global health
score (B = 30.3) (P < 0.0001). Similarly, the mean material
conditions score in Blacks (M = 29.0, SE = 1.00) differed (P =
0.0464) from Whites (M = 26.6, SE = 0.59) (B = 2.5). The model
that contained race and COST-FACIT revealed a race difference
(P = 0.0154) but not a COST-FACIT association (P = 0.9189).
Similarly, the model with race and coping behavior indicated an
association of global health scores with coping behavior (P <
0.0001) but not race (P = 0.0745).

The models for anxiety showed a significant (P < 0.0001)
increase in anxiety for each unit increase in total FT (§ = 24.4,
SE = 5.38), coping behavior (B = 1.5, SE = 0.35) and material
conditions ( = 2.2, SE = 0.43) scores when adjusting for race.
The only significant race difference was observed with the model
involving reversed COST-FACIT and race. The mean anxiety
score in Blacks was estimated to be 58.4 (SE = 1.20) and in
Whites was 55.6 (SE = 0.70; P = 0.0441).

For the depression outcome, there were no significant
differences in race in any of the 4 models, but the total FT (B =
17.7, SE =5.94, P=0.0031), coping behavior ( = 1.3, SE =
0.38, P = 0.0005) and the material conditions (f = 1.8, SE =
0.47, P = 0.0002) scores were all positively associated with
this outcome adjusting for race.

Rurdlity  Differences in Associations of FT With HCT
Outcomes. Table 6 contains results that assess whether rurality
modifies the significant associations between FT variables and
HCT outcomes. There was no significant effect modification
of rurality for any of the models fitted (all interaction
P-values >0.05). Additionally, there is no rurality effect on any
of the 5 HCT outcomes across the 4 sets of models involving
the 4 FT variables. However, there are significant associations
(P <0.05) between 3 of the 4 FT variables (excluding reversed
COST-FACIT) and 4 of the 5 HCT outcomes (excluding
transition readiness) adjusting for rurality.

Discussion

The purpose of this study was to examine racial (Black vs
White) and geographic (rural vs urban) disparities in FT and
HCTs among AYA cancer survivors. Our sample of 260 AYAs
from the Kentucky Cancer Registry was composed of 73%
participants who identified as White and 27% as Black, 75%
were urban residents, and 60% reported an annual income at or
above $50,000. To put this into the context of Kentucky’s
broader population, the state is composed of approximately
87% White residents and 9% Black residents, more than half
of the state population resides in urban areas, and the median
annual household income in 2023 was $62,417.2%%° Our
sample had moderate COST-FACIT, coping behavior and
material conditions scores. They also had moderate transition
readiness scores, experienced fewer long/late term effects of
treatment, and had higher rates of seeking cancer-related
follow-up care compared to similar samples in existing
studies. Strong and positive associations were found between
total FT scores and long/late term effects of treatment, global
health, anxiety and depression. Our findings that higher FT
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Figure 1. Main Findings

levels were associated with higher rates of long/late term
effects of treatment, anxiety, and depression strengthens ex-
isting literature, which links high FT with decreased treatment
compliance®® and diminished QOL.>' Similarly, our sample
bolstered evidence from previous studies with the finding that
higher levels of depression and anxiety were associated with
higher material conditions and coping behavior scores.>” When
adjusting for race, our findings showed significant associations
between FT, coping behaviors, and material conditions to global
health, anxiety, and depression (Figure 1). These associations
further reinforce previous findings™ that FT may impact patient
outcomes, particularly levels of psychological distress.

The sampled AYA cancer survivors experienced moderate
levels of FT and transition readiness, and had higher levels of
healthcare utilization/follow up care. These outcomes con-
tradict previous studies that have documented high levels of
FT*? and low transition readiness, and healthcare utilization
among AYAs.** This discrepancy may be influenced by
factors such as time since diagnosis, suggesting that financial
burden may decrease as survivors move further away from
their initial treatment. Another potential explanation for these
findings may be related to the sample’s relatively higher level
of education and employment as previous studies have as-
sociated low educational attainment and income with an in-
crease in financial burden.’>® Participants in this study
indicated self-reported difficulties with living on their current
income and going into debt due to cancer treatment, which
reflects and compounds upon established evidence of the
material hardship experienced by AYAs in other studies.>” The
discrepancies between our sampled participant responses and
existing literature underscores the need for future research
with larger samples to better consider these variables in re-
lation to subsets of age groups and time since diagnosis. Such
an approach may provide a more nuanced understanding of the
FT experienced by AYA cancer survivors and further delineate
its relationship with HCTs. Our study highlights the impor-
tance of ongoing efforts to address the diverse needs of AYA
cancer survivors across different contexts.

Our study found that Black participants demonstrated
higher anxiety levels and increased reliance upon coping
behaviors compared to White participants, even after adjusting
for FT. These findings align and add to prior research dem-
onstrating greater QOL disparities among Black cancer sur-
vivors (i.e., increased psychological distress, reduced
healthcare access, and social isolation).*®* These disparities
often lead to the use of negative coping habits like treatment

avoidance or disengagement, which may worsen the emo-
tional and financial burdens they may already be experienc-
ing.** The racial disparities expanded upon here stem from
structural inequities surrounding access to care, income levels,
and insurance coverage."**'*? Our findings highlight the
need for tailored interventions targeted at improving access to
care with a focus on reducing anxiety and other psychological
impacts of FT.

Beyond the finding that urban residing participants had
higher material conditions scores when compared to rural
counterparts, our study did not find significant differences in
FT and HCT outcomes between rural and urban AYA cancer
survivors. However, these findings should be interpreted with
caution, as they may be influenced by limitations in our
study’s sampling of rural residents. Existing literature high-
lights rural disparities in cancer care compliance,” FT ex-
perience,** and psychosocial outcomes*® necessitating
tailored interventions in these areas.*® Cancer centers should
remain cognizant of unique FT experiences such as limited
healthcare infrastructure, access barriers, and lower cost-
related health literacy>® of rural AYA cancer survivors in
the design and implementation of financial navigation efforts.

Our study findings show the need for targeted interventions
focused on mitigating the impact of FT on underserved AYA
cancer survivors. Oncology financial navigation is one
evidence-based approach that has demonstrated reductions in
FT among cancer patients.”*’ Financial navigators help
patients and caregivers navigate the costs of cancer care by
ensuring they have access to appropriate health insurance
coverage and connect individuals to financial assistance
programs.**?! While not established as standard of care, fi-
nancial navigation services have been incorporated across
cancer centers in the U.S. Barriers to implementing navigation
services include lack of funding and other resources, which
could be a driving implementation factor in under resourced
cancer centers serving vulnerable populations. Additional
research is needed on tailoring financial navigation inter-
ventions to expand their reach and accessibility in racially
diverse and rural populations.

Limitations. Findings from our study should be interpreted
with caution due to limitations in sampling. Our sample was
limited in number of Black and rural residing participants,
which may have influenced our multivariate analyses. Race
was limited to Black and White groups due to constraints
related to recruiting other racial/ethnic groups from the KCR.
The inclusion of only English-speaking participants for our
study was an additional limitation reducing generalizability of
our findings to non-English speaking populations. Use of
cross-sectional design and lack of longitudinal data limits
understanding of FT among AYAs across the trajectory of their
cancer experience and at corresponding developmental
milestones. Most of our sample had higher levels of education,
income, and insurance coverage, which limits our under-
standing of FT experiences among underserved cancer
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survivors. Despite these limitations, recruitment via KCR
provided us the most comprehensive access to Black and
rural-residing cancer survivors, offering an unparalleled op-
portunity to capture a relatively diverse racial and geo-
graphically diverse sample.

Conclusions

Our study highlights the connection between FT, HCTs, and
racial and geographic disparities faced by AYA cancer sur-
vivors. We found that Black participants experienced higher
anxiety and relied more on coping strategies compared to
White participants, while urban residents had better material
conditions than those in rural areas. Although FT was asso-
ciated with anxiety, depression, and long-term treatment ef-
fects, these associations did not differ by race or location.
These findings emphasize the need to address financial bar-
riers to care, and by considering race and geography, we may
gain clearer insights into how social determinants of health
impact QOL and HCTs. Future research should focus on
designing and implementing culturally tailored interventions
for Black and rural communities to address gaps in existing
literature. Implementing financial and legal navigation ser-
vices could help reduce FT and improve access to care, which
may ultimately enhance health outcomes for AYA cancer
survivors.
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