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Abstract

Background: Informal caregivers of patients with advanced cancer face increasing psychosocial and financial burdens; however, their
health-related needs remain underrecognized. Although prior studies have examined social capital and financial toxicity separately, their
combined impact on caregiver well-being is less understood. This study examined how social capital and financial toxicity are associated
with caregivers’ health-related quality of life (HRQol), psychological distress, and overall health. Patients and Methods: We conducted a
cross-sectional survey of 200 caregivers of patients with advanced cancer at a tertiary hospital. Social capital was measured by social con-
nectedness, group participation, and trust, whereas financial toxicity was evaluated as material burden and psychological distress related
to financial concerns. Stepwise multivariate logistic regression identified factors associated with caregiver HRQol, anxiety, depression, and
self-rated health status. Results: The median age of caregivers was 50 years (IQR, 41-60); most were women (70.5%) and either a spouse or
child of the patient. Approximately 50% of caregivers experienced high financial toxicity, 43% had low participation in social groups, and 42%
reported low social trust. Low social connectedness (adjusted odds ratio [aOR], 2.36; 95% Cl, 1.21-4.63) and high psychological distress re-
lated to financial concerns (aOR, 8.35; 95% Cl, 4.27-16.31) were each significantly associated with poor HRQoL. Depression was more likely
to occur among caregivers with limited social participation (aOR, 3.77; 95% Cl, 1.79-7.95) and with both higher psychological distress related
to financial concerns (aOR, 7.44; 95% ClI, 3.79-14.60) and material burden (aOR, 2.67; 95% Cl, 1.30-5.46). Conclusions: Our findings indicate
that social connectedness with friends and participation in social groups were associated with better HRQoL and mental health, whereas psy-
chological distress related to financial burden was strongly associated with poorer outcomes across all domains. Interventions designed to

strengthen social support networks and alleviate financial stress may therefore be essential components of comprehensive cancer care.

Background
Cancer remains the leading cause of death globally and places sig-
nificant financial and emotional burdens on patients and their
families." As novel therapies extend life expectancy, the economic
and social demands of cancer care have likewise increased.® How-
ever, most studies have focused on patients, often overlooking the
challenges experienced by informal caregivers.” As cancer
progresses, caregivers often assume greater responsibilities—
coordinating appointments, managing symptoms, covering
out-of-pocket costs, and balancing caregiving with work and
household roles.® These pressures have been linked to poorer
health-related quality of life (HRQoL) among caregivers.®
Social capital, referring to resources available in social net-
works, includes dimensions such as social connectedness, par-
ticipation, and interpersonal trust.® Measured at both area and
individual levels,” social capital is believed to directly influence
health, affect psychological well-being, and encourage positive
health behavior practices.®? Strong social networks among care-
givers may reduce psychological distress and improve coping
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and resilience.'® Caregivers with strong social support networks re-
port greater satisfaction with their caregiving roles and maintain a
more positive outlook."*? Although social capital has been studied
among caregivers of patients with dementia or stroke, evidence
regarding caregivers of patients with cancer remains limited."*
Financial toxicity, defined as the financial burden and emo-
tional distress resulting from medical costs, has emerged as
a critical issue for both patients and caregivers.'* In low- and mid-
dle-income countries such as India, more than half of patients
with cancer experience catastrophic health expenditures, reflect-
ing the global magnitude of this problem." Caregivers often
experience significant financial toxicity, with substantial out-of-
pocket expenses leading to psychological distress and reduced
physical and mental health outcome results.'®*° International ev-
idence also indicates that financial toxicity extends beyond pa-
tients to affect families worldwide. In the United States, family
members of individuals with cancer were more likely to delay or
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forgo their own medical care due to cost, suggesting that financial
toxicity is a household-level issue rather than an individual phe-
nomenon.?! Comparable findings have also been reported in
the Philippines.’

Despite growing recognition of the importance of both so-
cial capital and financial toxicity, few studies have examined the
relationship between these factors.??> Moreover, their combined
effects on the well-being of caregivers of patients with cancer re-
main understudied.?®** This study aimed to investigate how so-
cial capital and financial toxicity are associated with HRQoL,
psychological distress, and self-rated health among caregivers of
patients with advanced cancer.

Patients and Methods

Study Design and Participants

This cross-sectional survey was conducted from August 4, 2022,
to August 18, 2022 in the oncology outpatient department of a
university hospital in the Republic of Korea.

In the Republic of Korea, all citizens are covered by the
National Health Insurance Service (NHIS), which provides uni-
versal access to essential medical services. Patients with cancer
benefit from a copayment reduction policy and are responsible
for only 5% of reimbursed medical costs, while the remaining
95% is paid by the NHIS. However, newly approved anticancer
agents that are not yet listed for reimbursement must be paid
entirely by the patient. In addition, caregiving services pro-
vided by a private caregiver, including in-hospital personal
care, are not reimbursed and represent a substantial financial
burden for families.

Eligible participants were informal caregivers, all family
members residing in the same household and providing care
and support to patients with advanced cancer. Caregivers in-
cluded spouses or partners, lineal ascendants or descendants
(and their spouses), siblings (and their spouses), or relatives
within the eighth degree of kinship. Exclusion criteria were
caregivers of patients living in nursing homes or other facilities,
those unable to communicate in Korean, and individuals aged
<20 years.

Ethics approval for the study was obtained from the Institu-
tional Review Board. All participants provided written informed
consent prior to participating in the study.

Measurements of Social Capital

Social capital was assessed based on the framework proposed
by Putnam et al,*> comprising the following 3 components: so-
cial connectedness, social group participation, and social trust.
Social connectedness, which is the frequency of interactions with
relatives, neighbors, and friends, was categorized as “higher”
(=2 times/month) or “lower” (<2 times/month) for each group.
Social group participation was evaluated by asking caregivers
whether they engaged in at least 1 of 4 types of activities—
religious, social, recreational, or charitable activities—at least
once per month. Those who participated and did not participate
in social groups were classified as participants and nonpartici-
pants, respectively. Social trust was measured by participants
agreeing with the statement, “People in my neighborhood can
trust each other.” The responses were dichotomized into “yes”
or “no” to reflect perceived interpersonal or community-
level trust.

Sim et al

Measurements of Financial Toxicity, HRQoL, Anxiety,
Depression, and Health Status of Caregivers

Financial toxicity was assessed using the validated Korean ver-
sion of the Comprehensive Score for Financial Toxicity (COST-
FACIT) questionnaire.?>*” This instrument evaluates both mate-
rial burden and psychological response to financial stress. Scores
range from 0 to 44, with lower scores indicating greater financial
toxicity. Scores below the sample median were defined as “high
financial toxicity.” The COST-FACIT captures 2 conceptual do-
mains: material burden, referring to tangible financial strain (eg,
difficulty paying bills, medical expenses, and household costs),
and psychological response, reflecting the emotional or cogni-
tive distress associated with financial problems (eg, worry about
future finances, loss of control, or dissatisfaction with one’s fi-
nancial situation). For each domain, summed scores were di-
chotomized at the sample median to classify participants into
better (= median) or poor (< median) financial status groups.

HRQoL was measured using the Korean version of the Care-
giver Quality of Life Index-Cancer,?® which consists of 35 items,
each rated on a 5-point Likert scale. The scores were dichoto-
mized at the median (with =79 indicating better, and <79 indi-
cating poor).

Anxiety and depression were evaluated using the Hospital
Anxiety and Depression Scale (HADS), validated for Korean pop-
ulations.?® Scores <8 were categorized as “no to mild symptoms”
and scores =8 as “clinically relevant anxiety or depression.”

Caregiver health status was assessed using the EuroQol 5-
dimension 3-level questionnaire (EQ-5D-3L), which measures
HRQoL across 5 dimensions: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. The EQ-5D-3L instru-
ment provides an index score ranging from 0 to 1, with higher
scores indicating better HRQoL.*® Index scores were derived us-
ing the South Korean value set by Lee et al*! and calculated using
the official code provided in the Korea National Health and Nu-
trition Examination Survey guidelines.** Guided by previous
studies that applied percentile-based cutoffs,** we conducted ex-
ploratory analyses and defined “better” health status as scores
=25th percentile (0.913 in our data) and “poor” health status as
scores below this threshold.

Measurements of Demographic and Clinical Data

Demographic and clinical data on both caregivers and patients
were collected through caregiver self-administered question-
naires conducted in the outpatient clinic. Information included
age, sex, education level, marital status, residence, employment,
household income, health insurance type, cancer type, comor-
bidities, and ECOG performance status. Comorbidity data were
collected only for caregivers and included the presence or absence
of the following conditions: hypertension, dyslipidemia, diabetes
mellitus, osteoarthritis or rheumatoid arthritis, osteoporosis, kid-
ney disease or chronic kidney disease, myocardial infarction or
angina, stroke, prior history of cancer, and depression.

Statistical Analysis

Descriptive statistics were used to summarize the demo-
graphic and clinical characteristics of caregivers and patients.
Continuous variables were presented as median and IQR,
whereas categorical variables were expressed as frequencies
and percentages.
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Figure 1. Conceptual diagram. Arrows indicate the direction of conceptual
relationships or processes, demonstrating how each element interacts within
the framework.

Abbreviation: Qol, quality of life.

Associations between financial toxicity (categorized as bet-
ter vs poor based on the COST-FACIT median) and social capital
indicators (social connectedness, group participation, and trust)
were examined using chi-square tests. The same approach was
applied to evaluate the relationships between social capital or finan-
cial toxicity and each caregiver outcome: HRQoL, anxiety, depres-
sion, and self-rated health. Caregiver outcomes were dichotomized
according to predefined thresholds, as described in the measure-
ment section.

To identify candidate variables for multivariate analysis,
univariate logistic regression analyses were conducted to assess
the crude associations between caregiver outcomes and poten-
tial explanatory variables. These included sociodemographic
and clinical characteristics, social capital domains (connected-
ness, participation, and trust), and financial toxicity components
(material burden and psychological response) (Figure 1). Vari-
ables with a P value <.05 in the univariate analyses were in-
cluded in the final multivariate logistic regression models, which
were developed using a stepwise selection procedure (entry and
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stay criteria set at P<<.05). Separate models were constructed for
each caregiver outcome (poor HRQoL, anxiety, depression, and
poor self-rated health). Multicollinearity was assessed using vari-
ance inflation factors, and no significant collinearity was de-
tected among the included variables. Model fit was evaluated
using the Hosmer-Lemeshow goodness-of-fit test. Adjusted
odds ratios (aORs) with 95% confidence intervals were reported
for all final predictors to quantify the strength of associations. All
statistical tests were 2-sided, and a P value <.05 was considered
statistically significant. All statistical analyses were performed
using SAS 9.4 (SAS Institute Inc.).

Results

Baseline Characteristics

Baseline characteristics of patients and their caregivers are pre-
sented in Supplementary Table S1 (available in the supplemen-
tary materials). The median age of caregivers was 50 years (IQR,
41-60). Most were women (70.5%), nearly half were employed
(49.8%), and most lived in metropolitan areas (72.5%), had a col-
lege education (65.5%), and were married (73.0%). The median
age of the patients was 64 years (IQR, 57-71), and 53.0% were
men. Lung (26.0%) and breast (15.5%) cancers were the most
common diagnoses. Most patients (77.5%) had an ECOG perfor-
mance status <3.

Associations Between Social Capital and Financial Toxicity

Table 1 summarizes the associations between domains of social
capital and financial toxicity among caregivers. Low social trust
was significantly associated with higher psychological distress
(P=.003) and total financial toxicity (P=.002). Caregivers who had
low social connectedness with friends reported significantly higher
material burden (P=.025) and total financial toxicity (P=.026). In
addition, lack of social group participation was associated with
higher psychological distress related to financial concerns

Table 1. Associations Between Financial Toxicity® and Social Capital Among Caregivers

Material Burden® Psychological Response© Total Score
Better Poor Better Poor Better Poor P
Social Capital n (%) n (%) P Value n (%) n (%) P Value n (%) n (%) Value
Social connectedness (relatives) .287 .997 811
=2 times a month 81 (53.6) 70 (46.4) 77 (51.0) 74 (49.0) 80 (53.0) 71 (47.0)
<2 times a month 22 (44.9 47 (55.1) 25 (51.0) 24 (49.0) 25 (51.0) 24 (49.0)
Social connectedness (neighbors) .353 050 081
=2 times a month 64 (54.2) 54 (45.8) 67 (56.8) 51 (43.2) 68 (47.6) 50 (42.4)
<2 times a month 39 (47.6 43 (52.4, 35427 47 (57.3) 37 (45.1 45 (54.9
Social connectedness (friends) .025 .068 .026
=2 times a month 63 (58.9) 44 (41.1) 61 (57.0) 46 (43.0) 64 (49.8) 43 (40.2)
<2 times a month 40 (43) 53 (57.0) 41 (44.1) 52 (55.9) 41 (44.1) 52 (55.9)
Social group par‘ticipationd 914 .005 .094
Yes 63 (52.1) 58 (47.6) 71 (58.7) 50 (41.3) 49 (47.0) 52 (43.0)
No 40 (51.2) 38 (48.7) 30 (38.5 48 (61.5) 35 (44.9) 43 (55.1
Social trust .053 .003 .002
Yes 72 (56.7) 55 (43.3) 75 (59.1) 52 (40.9) 77 (60.6) 50 (39.4)
No 31 (42.5) 42 (57.5) 27 (37.0) 46 (63.0) 28 (38.4) 45 (61.6

Abbreviation: COST-FACIT, Comprehensive Score for Financial Toxicity—Functional Assessment of Chronic lliness Therapy.
?Lower COST-FACIT scores indicate higher financial toxicity. “Better” is defined as = median of financial toxicity scores, “poor” is defined as < median of financial toxicity

scores.

bTangible financial strain (eg, difficulty paying bills, medical expenses, and household costs).
€Emotional or cognitive distress about financial problems (eg, worry about future finances, loss of control, or dissatisfaction with one’s financial situation).

9Missing: n=1.
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Table 2. Associations of HRQoL, Anxiety, Depression, and Health Status With Social Capital Among Caregivers

Sim et al

HRQoL Anxiety Depression Health Status
Better Poor P Low High P Low High P Better Poor P
Social Capital n (%) n (%) Value n (%) n (%) Value n (%) n (%) Value n (%) n (%) Value
Social connectedness (relatives) 745 764 .683 153
=2 times a month 78 (51.6) 73 (48.3) 93 (61.6) 58 (38.4) 51(33.8) 100 (66.2) 125 (82.8) 26 (17.2)
<2 times a month 24 (49.0) 25 (51) 29 (59.2) 20 (40.8) 15 (30.6) 34 (69.4) 36 (73.5) 13 (26.5)
Social connectedness (neighbors) 011 373 064 01
=2 times a month 69 (58.5) 49 (41.5) 75 (63.6) 43 (36.4) 45 (38.1) 73 (61.9) 102 (86.4) 16 (13.6)
<2 times a month 33(40.2) 49 (59.8) 47 (57.3) 35 (42.7) 21 (25.6) 61 (74.9) 59 (72) 23 (28.1)
Social connectedness (friends) .001 278 .044 .082
=2 times a month 66 (61.7) 41 (38.3) 69 (64.5) 38 (35.5) 42 (39.3) 65 (60.8) 91 (85.1) 16 (15)
<2 times a month 36 (38.7) 57 (61. 53 (57) 40 (43) 24 (25.8) 69 (74.2) 70 (75.3) 23 (24.7)
Social group participation® .013 <.001 <.001 .085
Yes 70 (57.9) 51 (42.2) 86 (71.1) 35(28.9) 53 (43.8) 68 (56.2) 102 (84.3) 19 (15.7)
No 31(39.7) 47 (60.3 35 (44.9) 43 (55.1) 13(16.7)  65(83.3) 58 (74.4) 20 (25.6
Social trust .067 <.001 .027 <.001
Yes 71 (55.9) 56 (441 89 (70. 38 (29.9) 49 (38.6) 78 (61.4) 112 (88.2) 15(11.8
No 31(42.5) 42 (57.5) 33 (45.2) 40 (54.8) 17 (23.3) 56 (76.7) 49 (67.1) 24 (32.9)

Abbreviation: HRQoL, health-related quality of life.
?One participant is missing from the social group participation variable.

(P=.005). No significant associations were found between finan-
cial toxicity and connectedness with relatives or neighbors.

Associations Between Social Capital and

Caregiver Outcomes

As shown in Table 2 and Supplementary Table S2, low social con-
nectedness with neighbors was associated with poor HRQoL
(odds ratio [OR], 2.09; 95% CI, 1.18-3.71; P=.011) and self-rated
health (OR, 2.49; 95% CI, 1.22-5.08; P=.011). Similarly, low con-
nectedness with friends was associated with poor HRQoL (OR,
2.55;95% CI, 1.44-4.51; P=.001) and increased odds of depression
(OR, 1.86; 95% CI, 1.01-3.40; P=.044). Caregivers who did not par-
ticipate in social groups had poor HRQoL (OR, 2.08; 95% CI,
1.17-3.72; P=.013), were more likely to experience anxiety (OR,
3.02; 95% CI, 1.67-5.47; P<.001), and exhibited depression (OR,
3.90; 95% CI, 1.94-7.81; P<.001). Low social trust was signifi-
cantly associated with poor self-rated health (OR, 3.66; 95% CI,
1.77-7.57; P<.001), anxiety (OR, 2.84; 95% ClI, 1.56-5.16; P<<.001),
and depression (OR, 2.07; 95% CI, 1.08-3.96; P=.027).

Correlations Between Financial Toxicity and

Caregiver Outcomes

As shown in Table 3 and Supplementary Table S2, higher psy-
chological distress related to financial concerns was associated
with poor HRQoL (OR, 8.99; 95% CI, 4.74-17.06; P<.001), anxiety
(OR, 8.24; 95% CI, 4.25-15.98; P<.001), depression (OR, 4.41;
95% CI, 2.30-8.45; P<.001), and poor health status (OR, 4.56;
95% CI, 2.03-10.22; P<.001). Caregivers with higher material
burden were more likely to experience depression (OR, 3.45;
95% CI, 1.83-6.49; P<.001) and have poor health status (OR, 2.93;
95% CI, 1.38-6.18; P<<.001), but the associations were weaker than
those for psychological response.

Final Predictors of Caregiver Outcomes

Based on the univariate logistic regression analyses (Supple-
mentary Tables S2 and S3), sociodemographic, clinical, social capi-
tal, and financial variables with P<<.05 were selected to be included
in the final models. Using stepwise multivariate logistic regression,
a separate model was constructed for each caregiver outcome:

Table 3. Associations of HRQoL, Anxiety, Depression, and Health Status With Financial Toxicity Among Caregivers

HRQoL Anxiety Depression Health Status
Better Poor Low High Low High Better Poor

Financial Toxicity® n (%) n (%) P Value n (%) n (%) P Value n (%) n (%) P Value n (%) n (%) P Value
Total score <.001 <.001 <.001 <.001

Better 76 (72.4) 29 (27.6) 83 (79.1 22 (21.0) 51(48.6) 54(51.4) 96 (91.4) 9 (8.6)

Poor 26 (27.4) 69 (72.6) 39 (41.1) 56 (59.0) 15 (15.8 80 (84.2) 65 (68.4) 30 (31.6)
Material burden® <.001 <.001 <.001 .004

Better 68 (66.0) 35 (34.0) 75(72.8) 28 (27.2) 47 (45.6) 56 (54.4) 91(88.4) 12 (11.7

Poor 34 (35.1) 63 (65.0) 47 (48.5 50 (51.6) 19 (19.6) 78 (80.4) 70 (72.2) 7 (27.8)
Psychological response® <.001 <.001 <.001 <.001

Better 77 (75.5) 25 (24.5) 85 (83.3) 17 (16.7) 49 (48.0) 53 (52.0) 93 (91.2) 9 (8.8)

Poor 25(25.5) 73 (74.5) 37 (37.8)  61(62.2) 17 (17.4) 81 (82.7) 68 (69.4) 30 (30.6)

Abbreviations: COST-FACIT, Comprehensive Score for Financial Toxicity—Functional Assessment of Chronic lliness Therapy; HRQoL, health-related quality of life.
“Lower COST-FACIT scores indicate higher financial toxicity. “Better” is defined as = median of financial toxicity scores, “poor” is defined as < median of financial toxicity

scores.

PTangible financial strain (eg, difficulty paying bills, medical expenses, and household costs).
©Emotional or cognitive distress about financial problems (eg, worry about future finances, loss of control, or dissatisfaction with one’s financial situation).
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poor HRQoL, high anxiety, high depression, and poor self-rated
health. The final predictors and their effect estimates are summa-
rized in Table 4.

Poor HRQoL among caregivers was independently associ-
ated with poor patient ECOG performance status (aOR, 3.19;
95% CI, 1.37-7.43), low social connectedness with friends (aOR,
2.36;95% CI, 1.21-4.63), and higher psychological distress related
to financial concerns (aOR, 8.35; 95% CI, 4.27-16.31).

Caregiver anxiety was significantly associated with lack of
participation in social groups (aOR, 2.49; 95% CI, 1.29-4.84) and
higher psychological distress related to financial concerns (aOR,
7.44;95% CI, 3.79-14.60).

Depression was predicted by the lack of social group partici-
pation (aOR, 3.77; 95% CI, 1.79-7.95), higher material burden
(aOR, 2.67; 95% CI, 1.30-5.46), and higher psychological distress
related to financial concerns (aOR, 2.81; 95% CI, 1.37-5.75). Poor
caregiver self-rated health was associated with comorbidities
(aOR, 3.36; 95% CI, 1.46-7.72), lack of social group participation
(aOR, 3.32; 95% ClI, 1.49-7.42), and higher psychological distress
related to financial concerns (aOR, 3.77; 95% CI, 1.60-8.92).

Discussion
This study identified key predictors of HRQoL, psychological dis-
tress, and health status among informal caregivers of patients
with advanced cancer. Among all variables, psychological re-
sponse to financial toxicity emerged as the strongest and most
consistent predictor across outcomes. Poor HRQoL was addi-
tionally associated with low social connectedness with friends
and poor patient performance status, whereas high anxiety and
depression were linked to lack of social group participation and
high financial burden. These findings underscore the multiface-
ted influence of both financial and social determinants on care-
giver well-being, as observed in the final multivariate models.
Among the dimensions of social capital, social connected-
ness with friends was a significant protective factor for caregiver
HRQoL. Consistent with studies on caregivers of patients with
dementia,*** frequent interactions with friends may buffer
emotional stress, offer social reassurance, and help maintain a
sense of normalcy. Although much previous evidence has fo-
cused on patients,*®*” our findings emphasize that these social
ties similarly offer meaningful support for caregivers.
Participation in social groups was associated with lower lev-
els of anxiety and depression and better health status. Structured
social engagement may enable caregivers to share experiences,
access information, and reduce isolation.*® However, many care-
givers face logistical and emotional barriers, such as time con-
straints and guilt when leaving the patient.> Addressing these
challenges through flexible and caregiver-centered community
programs may enhance the benefits of such interventions.
Among financial toxicity dimensions, psychological response
had the strongest and most consistent associations with all care-
giver outcomes. The distress associated with financial strain can
exacerbate anxiety and depression, ultimately compromising a
caregiver’s overall well-being. Previous studies have shown that
subjective financial toxicity—caregivers’ perceived financial
distress—plays a critical role in shaping health behaviors and
adhering to patient care plans.'** Notably, depression was inde-
pendently associated with both psychological response and ma-
terial burden, suggesting the dual impact of emotional and
tangible financial stressors. Similarly, Ghazal et al* reported that
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financial burden, debt, and financial worry among partners of co-
lorectal cancer survivors were each independently associated with
poorer HRQoL across multiple domains, highlighting the pervasive
effects of financial strain on caregivers. Our study extends these
findings by distinguishing between material and psychological di-
mensions of financial toxicity and examining their concurrent in-
fluence with social capital. These findings highlight the need for
supportive interventions that target not only economic relief but
also the emotional experience of financial vulnerability.

This study also explored how social capital relates to finan-
cial toxicity, particularly in its psychological dimension. Our find-
ings align with those of prior research suggesting that social
capital may buffer or mediate the effects of financial hard-
ship.??* High levels of social trust and connectedness with
friends were associated with lower psychological distress, sug-
gesting that caregivers in socially cohesive environments may feel
less emotionally overwhelmed by financial strain.*® In contrast,
connectedness with relatives and neighbors showed no such as-
sociations. This may reflect shared economic challenges within
extended families or the diminishing role of broader kinship and
neighborhood networks in contemporary Korean society.*! Fi-
nally, social group participation was significantly linked to lower
psychological distress, reinforcing prior findings that structured
social involvement can enhance perceived financial resilience.*?

These findings highlight the need for caregiver interven-
tions that integrate both social and financial support to enhance
caregiver well-being.?*** Supporting psychological well-being in
the context of financial toxicity, encouraging social engagement,
and facilitating access to community-based programs may im-
prove caregiver outcomes and build resilience.***> Beyond
individual-level interventions, system-level strategies are crucial
to mitigate the economic and psychosocial burden of cancer.
Such approaches should also address the shared burden of finan-
cial toxicity within families, recognizing that the economic strain
of cancer extends beyond patients to impact caregivers’ emo-
tional and behavioral well—being.21 In family-centered societies,
such as those in many Asian contexts, cultural expectations of
familial responsibility may further intensify this shared burden
within households.'® A systematic review from India*® proposed a
comprehensive framework addressing financial toxicity through
patient education, cost discussions within oncology care, integra-
tion of early palliative care, and expansion of public health insur-
ance coverage. These multilayered approaches align with our
findings that both financial counseling and strengthened social
connectedness are essential to support caregivers’ well-being. Evi-
dence from caregiving models in other populations,*”! including
caregivers of patients with dementia and chronic illness, may offer
valuable insights for designing tailored support for caregivers of
patients with cancer. Given the relative lack of intervention studies
in this population, further research is warranted to develop, adapt,
and evaluate multicomponent strategies that provide both social
and targeted support to caregivers.

This study has several limitations. First, its cross-sectional de-
sign precludes causal inference regarding the observed associa-
tions among social capital, financial toxicity, and caregiver
outcomes. Although our analyses identified key correlates of care-
giver well-being, the directionality of these relationships remains
uncertain. For example, caregivers with high distress may perceive
low social capital or high financial strain.>* Longitudinal studies
are needed to clarify temporal dynamics and causal pathways.
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Table 4. Stepwise Multiple Logistic Regression Models

Sim et al

Variable

Poor HRQoL High Anxiety
aOR (95% CI) aOR (95% CI)

High Depression
aOR (95% ClI)

Poor Health Status
aOR (95% CI)

Caregiver status

Caregiver sex
Female
Male
Caregiver age
<50y
=50y
Occupational sectors
White collar
Blue collar
Unemployed
Marital status
Married
Not married
Religion
Religious
Not religious
Patient relationship
Spouse
Nonspouse
Comorbidities
None
Yes

NS NS

NS NS

NS NS

NS NS

NS NS

NS NS

NS

NS

NS

NS

NS

NS

NS

NS

Ref
1.75 (0.76-4.03)
0.33 (0.09-1.21)

NS

NS

NS

Ref
3.36 (1.46-7.72)

Patient status

Monthly household income, USD
=$5,000
<$5,000
Patient sex
Female
Male
ECOG PS
<3
=3
Private medical insurance
Registered
Not Registered

NS NS

NS NS

Ref NS

3.19 (1.37-7.43)

NS NS

NS

NS

NS

NS

NS

NS

NS

NS

Social capital

Social connectedness (relatives)
=2 times a month
<2 times a month

Social connectedness (neighbors)
=2 times a month
<2 times a month

Social connectedness (friends)
=2 times a month
<2 times a month

Social group participation
Yes
No

Social trust
High

Low

NS NS

NS NS

Ref NS

2.36 (1.21-4.63)

NS Ref
2.49 (1.29-4.84)

NS NS

NS

NS

NS

Ref

3.77 (1.79-7.95)

NS

NS

NS

NS

Ref

3.32 (1.49-7.42)

NS

Financial toxicity

Material burden®
Better
Poor

Psychological response®
Better

Poor

NS NS

Ref Ref
8.35 (4.27-16.31) 7.44 (3.79-14.60)

Ref
2.67 (1.30-5.46)

Ref
2.81(1.37-5.75)

NS

Ref
3.77 (1.60-8.92)

(continued on next page)
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Table 4 (cont.). Stepwise Multiple Logistic Regression Models

Poor HRQoL High Anxiety High Depression Poor Health Status
Variable aOR (95% CI) aOR (95% CI) aOR (95% ClI) aOR (95% ClI)
Model fit’
First entered model AIC 228.9 225.5 234.4 185.6
Final model AIC 217.8 220.1 219.5 175.7

Logistic regression models were fitted using the PROC LOGISTIC procedure, with stepwise selection (SLENTRY=0.05, SLSTAY=0.05) to
identify the optimal model for each outcome. Models were adjusted for caregiver factors (sex, age, occupational sector, marital status,
religion, relationship to patient, monthly household income), patient sex, and private medical insurance.

Abbreviations: AIC, Akaike information criterion; aOR, adjusted odds ratios; HRQoL, health-related quality of life; NS, nonsignificant; PS,

performance status.

?Categories were not significantly associated with poor HRQol, anxiety, or depression in the univariate analysis and were therefore not

included in the multiple logistic regression model.

PTangible financial strain (eg, difficulty paying bills, medical expenses, and household costs).
©Emotional or cognitive distress about financial problems (eg, worry about future finances, loss of control, or dissatisfaction with one’s

financial situation).

dSigniﬂcant variables (P<.05) for each outcome are listed in the table. The AIC values summarize model fit for the initial and final models.

Second, the study was conducted at a single tertiary hospital in
Korea, and the sample may not reflect the broader caregiver popu-
lation, particularly those in rural areas or with limited health care
access. Cultural and systemic differences in caregiving norms,
health care infrastructure, and social support availability may limit
the generalizability of our findings to other settings. Third, we
used validated instruments for most variables; however, social
capital was assessed using a nonvalidated tool adapted from
prior frameworks. Although our items reflected core domains of
individual-level social capital (connectedness, participation, and
trust), we did not evaluate structural or community-level factors,
which may influence caregiver outcomes. Future research should
incorporate validated, multidimensional tools to capture both in-
dividual and contextual aspects of social capital. Fourth, financial
toxicity was assessed solely from the caregiver’s perspective and
may not fully capture household financial dynamics or indirect
costs, such as lost productivity. Fifth, we categorized financial tox-
icity based on median score cutoffs, which may oversimplify nu-
anced experiences of financial burden. Sixth, because this study
was a self-reported survey conducted among caregivers in the out-
patient setting, detailed information on patients’ treatment modal-
ities and disease trajectories was not available. Although treatment
type and intensity may influence caregiving experiences, the core
psychosocial and financial mechanisms identified in this study are
likely broadly relevant across different cancer contexts. Finally, our
models did not account for potential interactions between social
and financial variables, nor did they explore mediating or moderat-
ing pathways. Future research should consider more complex
modeling approaches to better understand how social and eco-
nomic factors interact to shape caregiver health outcomes.

Conclusions
This study identified key social and financial factors associated
with caregiver outcomes in advanced cancer. Greater social

connectedness with friends and participation in social groups
were linked to better HRQoL and mental health, whereas psy-
chological distress related to financial burden was strongly asso-
ciated with poor outcomes across all domains. These findings
suggest that interventions to support caregivers should address
both social engagement and the psychological impact of finan-
cial strain. Given the study’s cross-sectional design and limited
generalizability, further longitudinal and multidimensional re-
search is needed to inform evidence-based strategies for care-
giver support.
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