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Abstract

Background Financial toxicity describes the impairment of financial wellbeing in patients due to the burden of can-
cer diagnosis and care. The COST: A Functional Assessment of Chronic lliness Therapy Measure of Financial Toxicity
(FACIT-COST) is the most widely used cancer-specific measure of subjective financial toxicity, having been validated
in multiple languages, but not in Indonesian. This study aimed to validate the Indonesian version of FACIT-COST

in a breast cancer sample.

Methods A single-center prospective cohort study was performed in Indonesia. Female breast cancer patients
aged > 18 undergoing treatment at baseline were invited to participate and followed for up to six months. The
survey included the official Indonesian version of FACIT-COST (v2) which was administered to the patients by inter-
viewers. Clinical information (e.g., metastasis status, disease duration) was provided based on medical records.

The following measurement properties of FACIT-COST were tested: distributional characteristics, structural validity
(principal component [PCA] and confirmatory factor analyses [CFA]), internal consistency reliability (Cronbach’s alpha
and McDonald’s omega), known-groups validity (Mann-Whitney U or Kruskal-Wallis H test), test-retest reliability,

and responsiveness to change.

Results Overall, 300 female patients participated at baseline. No patients reported the best or worst possible
FACIT-COST total scores. The PCA proposed a two-factor model structure for the instrument, which was confirmed
by the CFA (RMSEA=0.042, SRMR=0.049, CFI=0.99, TLI=0.99). The internal consistency reliability of the two factors
was considered adequate (Cronbach’s alpha=0.774-0.882, McDonald's omega =0.786-0.888). The FACIT-COST total
score significantly discriminated across the following known-groups: age, education, residential setting, income,
employment, metastasis status, number of symptoms, and financial coping strategies. The FACIT-COST demonstrated
excellent test-retest reliability (intraclass correlation coefficient=0.96) and satisfactory responsiveness to change
(standardized response mean and effect size ranges=|0.39] to |0.92)).

Conclusions This is the first study to validate the FACIT-COST in patients with breast cancer and to present the meas-
urement properties of the Indonesian version of FACIT-COST. The Indonesian FACIT-COST demonstrates acceptable
psychometric performance and shows potential as a valid measure of subjective financial toxicity. The instrument
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may serve as a valuable tool for informing health policies that focus on providing resource support to improve cancer

care in Indonesia.

Keywords Breast cancer, COST, Financial toxicity, Responsiveness, Test-retest reliability, Validity

Introduction

Financial toxicity is the impairment of financial wellbe-
ing in patients arising from the burden of cancer diagno-
sis and care. Experienced by patients with cancer around
the world, unmitigated financial toxicity may lead to
adverse consequences that include treatment non-adher-
ence, impaired health-related quality of life, and poorer
survival outcomes [1-4]. To better understand the bur-
den of cancer, valid measurement of financial toxicity is
essential. Generally, financial toxicity can be categorized
into two forms: objective and subjective [5-7]. Objec-
tive financial toxicity is typically assessed using metrics,
such as nominal of out-of-pocket cancer-related costs or
its percentage to household income, and questions on
financial coping mechanisms, e.g., borrowing money and
selling possessions. Meanwhile, subjective financial tox-
icity (SFT) can be measured by assessing the perceived
distress regarding the patient’s cancer-related financial
burden.

Recent systematic reviews revealed the heterogene-
ity of measures used, including the use of measures that
had not been validated in assessing SFT in cancer [5, 7,
8]. The measures can either be generic or cancer-specific.
Some generic measures that have been used to capture
SFT include the InCharge Personal Financial Wellbeing,
Personal Financial Wellness, and the Financial Distress
Questionnaire [1, 8]. Additionally, there are cancer-spe-
cific measures that were developed to capture SFT, such
as the Patient-Reported Outcome for Fighting Financial
Toxicity (PROFFIT), Subjective Financial Distress Ques-
tionnaire (SFDQ), and Financial Index of Toxicity (FIT)
[9-11]. So far, the most widely validated cancer-specific
measure of SFT is the COST: A Functional Assessment
of Chronic Illness Therapy Measure of Financial Toxicity
(FACIT-COST) [1, 8, 12].

Standardized questionnaires that are translated and
cross-culturally adapted from their source language
necessitate psychometric testing before their use [13,
14]. In the case of SFT, differences in healthcare system,
socioeconomic, and cultural contexts may affect the
interpretation of the item content of the measure. While
many studies have validated various language versions
of the FACIT-COST in different countries or cultures
(e.g., United States, Italy, Australia, China, and Japan),
evidence for the Indonesian version is not yet available
[15-24]. Indonesia is the fourth most populous country
in the world, where cancer is a major cause of mortality

and financial toxicity is very understudied. Cancer also
ranks as the second most expensive chronic disease
financed by the country’s public healthcare system [25].
The considerable disparities in healthcare delivery qual-
ity, including the distribution of general practitioners,
specialists, and medical equipment, further highlight
the importance of measuring and addressing financial
toxicity in Indonesia, as additional out-of-pocket costs
may still incur despite existing national insurance cover-
age. Furthermore, factor structure differences of FACIT-
COST have been found across validation studies of
different language versions of the instrument [15, 17, 18,
24]. Certain psychometric properties (e.g., responsive-
ness) have also been rarely investigated in the financial
toxicity literature [15—24, 26].

Therefore, the purpose of this study is to assess the psy-
chometric properties of the official Indonesian version of
FACIT-COST, including its distributional characteristics
(floor and ceiling), structural and known-groups validity,
internal consistency reliability, test-retest reliability, and
responsiveness to change. This study focuses on breast
cancer, which is the most prevalent cancer type both
worldwide and in Indonesia [27].

Methods

Study design and patients

An observational prospective cohort study was con-
ducted from September 2023 to March 2024 at the
oncology department of Hasan Sadikin General Hospital,
a primary referral center in Bandung, West Java province,
Indonesia. The study was approved by the Research Eth-
ics Committee of the hospital (LB.02.01/X.6.5/284/2023).
Soft quotas were applied to allow for diverse stages of
cancer and treatment cycle. The inclusion criteria were
as follows: female of at least 18 years of age with a breast
cancer diagnosis of any type and stage, undergoing any
type of treatment (e.g., immunotherapy and chemother-
apy), had the cognitive capacity to complete the ques-
tionnaire, fluent in the Indonesian language, and signed
a written informed consent. The recruitment of patients
was performed by three trained research assistants
under the oversight of the oncologist and team of nurses.
Patients were recruited in the clinic waiting area prior
to their treatment session. The first half of the recruited
patients consisted of patients in active treatment cycle
(‘T1 follow-up group) and the remaining half comprised
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patients in their last round of treatment cycle (‘T2 fol-
low-up group).

Data collection

The target sample size for this study was 300, which
met the requirements for the planned main statistical
analyses [28, 29]. Two structured paper questionnaires
were prepared for this study, one to be completed by the
patients and the other by the nurses. At all time points,
the patient questionnaire was distributed by research
assistants in the Indonesian language to the patients, who
then completed it themselves using paper-and-pencil.
The research assistants were available to provide expla-
nations during the completion process when needed. For
the T1 group, the follow-up questionnaire was completed
during their subsequent treatment cycle, while the T2
group completed the follow-up during their post-treat-
ment consultation. A pilot test was performed to assess
the feasibility and comprehensibility of the questionnaire.
Five patients with breast cancer (aged 35-60 with diverse
types of treatment) were involved and no modifications
were made to the questionnaire afterward. All patients
received a compensation of IDR 100,000 (equivalent
to approximately USD 6.3) after completing each of the
baseline and follow-up questionnaires. Meanwhile, the
oncology nurses’ questionnaire was self-completed by
the nurses to provide additional clinical information on
the patients obtained from the computerized hospital
records, namely disease duration and metastasis status.

Patient questionnaire

The questionnaire included the FACIT-COST and an
extensive set of other outcome measures, as part of
a study comparing the psychometric performance of
preference-accompanied measures in breast cancer.
The measures were presented in a fixed order, with all
items being required to be responded by the patients:
EQ Health and Wellbeing (EQ-HWB), EQ-5D-5L,
FACIT-COST, Warwick Edinburgh Mental Wellbeing
Scale (WEMWBS) and Functional Assessment of Can-
cer Therapy — General (FACT-G). Results of the out-
come measures other than the FACIT-COST will be
reported elsewhere. Patients also responded to ques-
tions on socio-demographic characteristics (age, educa-
tion level, employment status, classification of residence,
number of children aged<17 living in the same house-
hold, net monthly household income, and health insur-
ance use), symptoms experienced during the last week
(e.g., fatigue, weight loss, and hair loss), and a question
on financial coping strategies. The financial coping strat-
egy referred to the economic actions performed by the
patients to mitigate cancer-related costs: incurring debt,
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withdrawing savings or pension, selling assets, and clos-
ing business or declaring bankruptcy.

FACIT-COST

The official Indonesian version of FACIT-COST (v2)
was used to measure SFT [30]. The current second ver-
sion has 12 items with 0—4 response scale: ‘not at all’ (0),
‘a little bit’ (1), ‘somewhat’ (2), ‘quite a bit’ (3), and ‘very
much’ (4). The items relate to financial adequacy, worry,
and control, among others. The difference between the
11-item v1 and 12-item v2 FACIT-COST is the addition
of the twelfth item (FT12), financial hardship to my fam-
ily and me! FT12, a global summary item, is not included
in the total score calculation [30]. Following the current
scoring guideline, the FACIT-COST total score is calcu-
lated by summing items 1 through 11, where items 2, 3,
4,5, 8,9, 10 are scored in reverse. Therefore, the possible
theoretical score for both v1 and v2 is between 0 and 44,
where lower scores indicate worse SFT.

Statistical analyses

The analysis strategy was guided by previous studies on
the validation of the translated FACIT-COST [17-19].
All variables were descriptively summarized using fre-
quency and percentage for categorical variables, and
mean and standard deviation for continuous variables.
Baseline characteristics for patients that belonged to the
T1 and T2 follow-up groups were compared using chi-
square test. All analyses were performed using Stata 18
(StataCorp LLC), unless indicated otherwise, with a
p-value of <0.05 being considered statistically significant.

Distributional characteristics

The response distribution of each FACIT-COST item was
detailed along with their corresponding ceiling and floor.
Ceiling or floor effects were considered present if more
than 15% of the patients scored the highest or lowest pos-
sible FACIT-COST total score [31].

Structural validity

Structural validity of the FACIT-COST was first assessed
using the principal component analysis (PCA). The appro-
priateness of PCA was assessed using the Kaiser-Meyer-
Olkin (KMO) test and Bartlett’s test of sphericity, with a
KMO value of at least 0.80 and p<0.05 for the Bartlett’s
test indicating suitability for analysis [29]. The number of
retained principal components was determined using the
parallel analysis technique [32]. Rotation was performed
using the oblique Promax method to allow for potential
correlations among components. Factor loadings, which
indicate how strongly the items were associated with the
construct they are intended to measure, were interpreted
as: <0.32 (unacceptable), 0.33-0.44 (poor), 0.45-0.54 (fair),
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0.55-0.62 (good), 0.63—0.70 (very good), and >0.71 (excel-
lent) [33]. Item communalities (i.e., the extent to which an
item correlates with all other items) of >0.5 were deemed
acceptable [29]. Afterward, the structure of the instrument
was further evaluated using the confirmatory factor analy-
sis (CFA). Prior to testing the two-factor model proposed
by the PCA output, we also experimented with other mod-
els (e.g., one-factor and bifactor models). The two-factor
model was ultimately selected based on goodness-of-fit
statistics and item loading sizes. CFA parameters were
estimated using diagonally weighted least squares method
due to the ordinal nature of item responses in FACIT-
COST [34]. Modification indices (MIs) were inspected to
identify error covariances, and correlations were allowed
between pairs of items with MIs>3.84 [35]. The goodness-
of-fit of the model was evaluated using multiple criteria: (i)
Root mean square error of approximation (RMSEA), (ii)
Standardized root mean square residual (SRMR), (iii) com-
parative fit index (CFI), and (iv) Tucker-Lewis index (TLI).
In addition, 95% confidence intervals were computed
around the goodness-of-fit values using 1000 bootstrap
resampling. The model fit was deemed good with values
of: RMSEA <0.06, SRMR<0.08, and CFI and TLI, each
>0.95 [36]. The PCA and CFA were conducted using the
‘lavaan’ R package in RStudio (Posit Software, PBC) [37].

Internal consistency reliability

Item discrimination or the extent to which individual
items contributed to the overall scale, was assessed by
calculating Cronbach’s alpha (a) and McDonald’s omega
(w) values if the item was removed [38, 39]. The internal
consistency reliability of the identified FACIT-COST fac-
tors was also evaluated using Cronbach’s « and McDon-
ald’s w, with internal consistency considered adequate if
o or » was between 0.70 and 0.90, inclusive [40, 41].

Known-groups validity

Known-groups validity was evaluated by comparing the
average FACIT-COST scores of patient groups based
on their socio-demographic, clinical characteristics,
financial coping strategies, and responses of FT12 item,
which was not included in the computation of FACIT-
COST total score. The FACIT-COST total scores were
compared across subgroups using the Mann-Whitney
or Kruskal-Wallis test. We hypothesized that patients
who were younger, low-educated, living in a rural area,
had lower income, not actively working, had metastatic
cancer, and experienced more symptoms to have lower
FACIT-COST total score (or higher SFT) [15, 18, 19, 42].
We also predicted that patients who used more financial
coping strategies and scored higher (i.e., worse) on FT12
of FACIT-COST would have lower FACIT-COST score.
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Evaluation of changes in SFT status

The FT12 item, which asked whether illness had been a
financial hardship to study participants and their fami-
lies, was adopted to evaluate changes in the patients’ SFT
and further utilized as an anchor for test-retest reliability
and responsiveness analyses. To determine the appropri-
ateness of the FT12 as anchor, a Spearman’s rank corre-
lation of >0.30 between FT12 and FACIT-COST total
score was required [43]. Changes in FT12 were classified
into three subgroups: (i) ‘unchanged, if baseline FT12
item score was equal to the follow-up, (ii) ‘improved, if
baseline FT12 item score was greater than the follow-up,
and (iii) ‘worsened, if baseline FT12 item score was lower
than the follow-up. The test-retest reliability analysis
included only patients with an ‘unchanged’ status, while
the responsiveness analysis considered patients with
‘improved’ and ‘worsened’ statuses.

Combining the T1 and T2 group responses for test-retest
reliability and responsiveness analyses

Initially, different follow-up time points were used to
increase the likelihood that one group (T1) would remain
stable, serving for test-retest reliability analysis, while the
other group (T2) would experience change, designated
for responsiveness analysis. However, ultimately, the
responses from T1 and T2 were combined due to mini-
mal differences between the groups’ responses, as well as
to increase statistical power.

Test-retest reliability and responsiveness
Test-retest reliability was evaluated using Gwet’s AC2 coef-
ficient for the items and intraclass correlation coefficient
for the instrument [44, 45]. The coefficients were inter-
preted as: slight agreement (0-0.20), fair agreement (0.21—
0.40), moderate agreement (0.41-0.60), strong agreement
(0.61-0.80), and almost-perfect agreement (0.81-1.00) [46].
Responsiveness to change was assessed using standard-
ized response mean (SRM) and effect size (SES). The SRM
was estimated as the mean change in FACIT-COST total
scores between baseline and follow-up and divided by the
standard deviation of the score change. The SES was com-
puted as the mean change between baseline and follow-up
scores divided by the standard deviation of the baseline
score. The SRM and SES results were interpreted as small
(<0.50), moderate (0.50-0.79), and large (>0.80) [47].

Results

Patient characteristics

A total of 300 female patients with breast cancer (mean
age 51+10) participated completed the baseline ques-
tionnaire (response rate=96.8%). Out of 300 patients,
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150 were in active treatment cycles at baseline and
invited to the T1 follow-up, which was completed by
148 patients (mean follow-up duration=5.8+3.0 weeks,
range=1.9-13.0 weeks). The remaining 150 patients,
consisting of those in their final round of treatment cycle,
were invited to the T2 follow-up, with all 150 completing

Table 1 Baseline characteristics of the patients
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the follow-up questionnaire (mean follow-up dura-
tion=11.6+4.0 weeks, range=4.0-25.9 weeks). Two
patients died during the study period. There were no sta-
tistically significant differences in socio-demographic or
clinical characteristics between the patients in T1 and T2
groups except for disease duration (Table 1).

Characteristic Overall sample T1 follow-up group T2 follow-up group p-value
(n=300) (n=148) (n=150)
N % N % N %
Socio-demographic characteristic
Age
<50 years 132 44.0% 67 45.3% 64 42.7% 0.642
50 years and above 168 56.0% 81 54.7% 86 57.3%
Education
Primary or less 92 30.7% 46 31.1% 45 30.0% 0.893
Secondary 157 52.3% 78 52.7% 78 52.0%
Tertiary 51 17.0% 24 16.2% 27 18.0%
Employment status
Employed 55 18.3% 32 21.6% 23 15.3% 0.400
Homemaker 221 73.7% 104 70.3% 115 76.7%
Unemployed and job-seeking 4 1.3% 2 1.4% 2 1.4%
Retired 20 6.7% 10 6.8% 10 6.7%
Residential setting
Rural 179 59.7% 91 61.5% 86 57.3% 0410
Urban 121 40.3% 57 38.5% 64 42.7%
Children (aged < 17) living in the same household
0 144 48.0% 65 43.9% 78 52.0% 0.235
1 80 26.7% 40 27.0% 40 26.7%
2 or more 76 25.3% 43 29.1% 32 21.3%
Net monthly household income®
Up to 5 million IDR 270 90.0% 131 88.5% 137 91.3% 0.441
>5 million IDR 30 10.0% 17 11.5% 13 8.7%
Health insurance coverage 299 99.7% 147 99.3% 150 100.0% 0317
Clinical characteristic
Disease duration
1 year or less 144 48.0% 60 40.5% 83 55.3% 0011
> 1 year 156 52.0% 88 59.5% 67 44.7%
Current metastasis status®
No 276 92.0% 136 91.9% 140 93.3% 0.395
Yes 24 8.0% 12 8.1% 10 6.7%
Number of symptoms experienced during the past week®
None 17 5.7% 12 8.1% 5 3.3% 0311
1-5 symptoms 119 39.7% 61 41.2% 58 38.7%
6-10 symptoms 93 31.0% 43 29.1% 49 32.7%
>10 symptoms 71 23.7% 32 21.6% 38 25.3%

T1 follow-up =completed during the subsequent treatment cycle, T2 follow-up =completed during the post-treatment consultation. There were no missing
responses as all questions were mandatory. Total of the percentages may not add up to 100% due to rounding

" Chi-square (x?) test p<0.05

@ IDR= Indonesian Rupiah, 324.34 USD =5 million IDR (based on the closing 2023 middle exchange rate, Bank Indonesia)

b Most common sites were bone, lung, and liver

€ Most commonly self-reported symptoms included fatigue, dizziness, muscle pain, sleep problem, and anxiety
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Distributional characteristics

The FACIT-COST items with the highest ceiling (i.e.,
no SFT) were ‘frustrated about unable to continue/work
as usual’ (54.7%), ‘concerned about keeping income’
(45.7%), and ‘out-of-pocket expenses were more than
thought’ (42.3%), while the items with highest floor (i.e.,
highest SFT) were ‘have enough money to cover treat-
ment’ (37.7%), ‘satisfied with current finances, and ‘in
control of finances’ (19.0% each) (Table 2). Complete
FACIT-COST responses are presented in Table 2 (base-
line) and Appendix 1 (follow-up). The mean FACIT-
COST total scores were 24.29+8.66 and 24.50 + 8.68
at baseline and follow-up, respectively. No patients
reported the best or worst possible total score (i.e., both
ceiling and floor were 0%).

Structural validity

The PCA resulted in a two-component model, with the
first and second components accounting for 37.3% and
23.3% of the variance in FACIT-COST, respectively
(Table 3). Component 1 consisted of the seven negatively
worded items related to adverse reactions to financial
burden, whereas Component 2 comprised the four posi-
tively worded items related to the perceived ability to
manage financial burden. Overall, seven items exhibited
excellent factor loadings (range =0.755-0.896), while the
rest were very good (0.633-0.698). Two items did not
pass the threshold for acceptable communalities in rela-
tion to the factor on which they loaded, i.e., ‘have enough
money to cover treatment (0.436) and ‘feel financially
stressed’ (0.380).

Table 2 FACIT-COST item distribution at baseline
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The results of the CFA confirmed a good fit for the two-
factor model, reflecting the underlying construct of subjec-
tive financial toxicity, as indicated by the following indices:
RMSEA=0.042 (95%CI=0.019-0.063), SRMR=0.049
(95%CI=0.048-0.074), CFI=0.998 (95%CI=0.990-0.999),
and TLI=0.997 (95%CI=0.987-0.997) (Table 4). Three
covariance parameters were added to this model. Items
with the highest factor loadings included ‘able to meet
monthly expenses’ (0.899), ‘satisfied with current finances’
(0.847), and ‘reduced financial satisfaction due to treat-
ment/disease’ (0.846), while ‘have enough money to cover
treatment’ and ‘out-of-pocket expenses are more than
thought’ items had the lowest factor loadings at 0.509 and
0.474, respectively.

Internal consistency reliability

The two factors of the FACIT-COST demonstrated
adequate internal consistency reliability (Appendix 2).
For the first factor (i.e., the seven negatively worded
items), Cronbach’s a was 0.882 (95%CI: 0.861-0.901) and
McDonald’s & was 0.888 (95%CI: 0.868—0.907). The sec-
ond factor (i.e., the four positively worded items) yielded
lower reliability coefficients, with a=0.774 (95%Cl:
0.729-0.813) and w=0.786 (95%CI: 0.747-0.825). Trivial
improvements were observed in the first factor’s reliabil-
ity if FT2 was removed (a=0.893, ®=0.896), and in the
second factor if FT1 was removed (a«=0.795, ®=0.800).

Known-groups validity
As hypothesized, patients who were younger, lower-
educated, resided in a rural area, earned lower income,

Code FACIT-COST item?® Baseline responses, n=300 (n, %) Ceiling Floor
(n, %) (n, %)
Notatall Alittle bit Somewhat Quiteabit Very much
FT1 Have enough money to cover treatment 113 (37.7%) 86(28.7%) 80(26.7%) 19(6.3%)  2(0.7%) 2 (0.7%) 113 (37.7%)
FT2P Out-of-pocket expenses are more than thought 127 (42.3%) 53 (17.7%) 56 (18.7%) 47 (15.7%) 17 (5.7%) 127 (42.3%) 17 (5.7%)
FT3P Worry about future financial problems 86 (28.7%) 50(16.7%) 76(253%) 52(173%) 36(120%) 86(28.7%) 36 (12.0%)
FT4°  No choice about money spent 104 (34.7%) 48 (16.0%) 68 (22.7%) 57 (19.0%) 23 (7.7%) 104 (34.7%) 23 (7.7%)
FT5P  Frustrated about inability to contribute/work 164 (54.7%) 52(17.3%) 52(173%) 24 (8.0%) 8(2.7%) 164 (54.7%) 8 (2.7%)
as usual
FT6 Satisfied with current finances 57 (19.0%) 62(20.7%) 135(45.0%) 39 (13.0%) 7 (2.3%) 7 (2.3%) 57 (19.0%)
FT7  Able to meet monthly expenses 45(15.0%) 64 (213%) 141(47.0%) 43(143%) 7 (2.3%) 7 (2.3%) 45 (15.0%)
FT8°  Feel financially stressed 70(233%) 65 ((21.7%) 93(31.0%) 41 (13.7%) 31(103%) 70(23.3%) 31(10.3%)
FT9"  Concerned about keeping income 137 (45.7%) 58(19.3%) 50(16.7%) 38(12.7%) 17 (5.7%) 137 (45.7%) 17 (5.7%)
FT10° Reduced financial satisfaction due to treatment/ 89 (29.7%) 57 (19.0%) 84 (28.0%) 46 (153%) 24 (8.0%) 89 (29.7%) 24 (8.0%)
disease
FT11  In control of finances 57 (19.0%) 79(263%) 118(39.3%) 37(12.3%) 9 (3.0%) 9 (3.0%) 57 (19.0%)
FT12  Financial hardship to my family and me 101 (33.7%) 47 (15.7%) 67 (223%) 53(17.7%) 32(10.7%) 101 (33.7%) 32(10.7%)

FACIT-COST COST: A FACIT Measure of Financial Toxicity
2 Labeled by the authors based on the FACIT-COST items

b ltems coded in reverse for the FACIT-COST total score computation
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Table 3 Principal component analysis results
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Code FACIT-COST item? Component loadings Communalities
Component 1 Component 2

FT4 No choice about money spent 0.896 - 0.740

FT3 Worry about future financial ~ 0.828 - 0.701
problems

FT9 Concerned about keeping 0.787 - 0.652
income

FT10 Reduced financial satisfaction  0.755 - 0.654
due to treatment/disease

FT5 Frustrated about inability 0.698 - 0.540
to contribute/work as usual

FT2 Out-of-pocket expenses are 0.672 - 0.603
more than thought

FT8 Feel financially stressed 0.633 - 0.380

F17 Able to meet monthly - 0.818 0.728
expenses

FT6 Satisfied with current finances - 0.792 0.690

FT11 In control of finances - 0.756 0.540

FT1 Have enough money to cover - 0.697 0436
treatment

Component characteristic

Eigenvalue
Component 1 4.102
Component 2 2.560
PCA appropriateness check
Kaiser-Meyer-Olkin overall measure 0.883

Bartlett's test for sphericity

Promax rotation

Proportion variance
37.3%
23.3%

2= 1542459 (df=55), p < 0.001

FACIT-COST COST: A FACIT Measure of Financial Toxicity
2 Labeled by the authors based on the FACIT-COST items

not actively employed, suffered from metastatic cancer,
and reported more symptoms had significantly lower
FACIT-COST total scores (i.e. higher SFT) (Table 5).
Significant differences were found in FACIT-COST total
scores across patients who implemented financial cop-
ing strategies as follows: incurring debt, selling assets,
and closing business. The FACIT-COST also significantly
discriminated across the responses of FT12 item. How-
ever, the FACIT-COST score did not discriminate across
known-groups based on the number of children, disease
duration, and withdrawing savings/pension to cope with
financial challenges.

Changes in SFT status

Overall, 45 (15%), 66 (22%), and 187 (63%) patients expe-
rienced improved, worsened, and unchanged SFT based
on the FT12 item, respectively (Table 6). A strong cor-
relation (Spearman’s rho=0.80) was found between the
FT12 item and FACIT-COST total score at baseline,
therefore supporting its use as an anchor for test-retest
reliability and responsiveness analyses.

Test-retest reliability and responsiveness

Strong agreement was found for all items (Gwet’s AC2
range=0.64-0.79), with ‘concerned about keeping
income’ as the best-performing item (Table 6). At the
instrument level, the FACIT-COST indicated excellent
agreement, with an ICC of 0.96. Furthermore, it dem-
onstrated responsiveness with large SRM and SES in the
‘improved’ subgroup (n=45, SRM=0.92, SES=0.75).
While in the ‘worsened’ subgroup, small to borderline
moderate SRM and SES were found (7 =66, SRM=-0.50,
SES=-0.39). The Gwet’s AC2, ICC, SRM, and SES for
each follow-up group are presented in Appendix 3.

Discussion

This study evaluated the measurement properties of the
Indonesian version of FACIT-COST. Our findings show
that the FACIT-COST is a psychometrically valid and
reliable measure, as indicated by the absence of ceil-
ing and floor effects at the scale level, good structural
validity, adequate internal consistency reliability, dis-
criminatory power across multiple key known-groups,
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Table 4 Confirmatory factor analysis results
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Factor loadings

Factor FACIT-COST item?® Estimate p-value

Factor 1 FT2 Out-of-pocket expenses are more than thought 0474 p<0.001
FT3 Worry about future financial problems 0.819 p<0.001
FT4 No choice about money spent 0.791 p<0.001
FT5 Frustrated about inability to contribute/work as usual 0.739 p<0.001
FT8 Feel financially stressed 0.808 p<0.001
FT9 Concerned about keeping income 0.810 p<0.001
FT10 Reduced financial satisfaction due to treatment/disease 0.846 p<0.001

Factor 2 FT1 Have enough money to cover treatment 0.509 p<0.001
FTo6 Satisfied with current finances 0.847 p<0.001
FT7 Able to meet monthly expenses 0.899 p<0.001
FT11 In control of finances 0.641 p<0.001

Factor 1 <> Factor 2 covariance =-0.577

Correlations in the model

FT5 <> FT9 0.178

FT2 < FT4 0.178

FT3 <> FT4 0.146

Goodness-of-fit statistics (95% confidence interval)

RMSEA SRMR CFI TLI

0.042 (0.019-0.063)

0.049 (0.048-0.074) 0.998 (0.990-0.999)  0.997 (0.987-0.997)

CFIComparative Fit Index, FACIT-COST COST: A FACIT Measure of Financial Toxicity, RMSEA Root mean square error of approximation, SRMR Standardized root mean

square residual, TL/Tucker-Lewis Index
2 Labeled by the authors based on the FACIT-COST items

excellent instrument-level test-retest reliability, and evi-
dence of responsiveness to change. The absence of ceiling
and floor effects suggests a good coverage of the FACIT-
COST items across the whole range of the underlying
construct.

Our findings suggest a two-factor structure for the
Indonesian version of FACIT-COST (v2). The factors
and their corresponding items align with the structures
found in the Simplified Chinese, Arabic, and Vietnamese
(v1) versions, which were validated across various types
of cancer [18, 20, 48]. The two-factor model suggests that
financial toxicity encompasses both the negative experi-
ences of financial burden and the ability to manage one’s
finances. This model provides healthcare providers with
a better understanding of patients’ financial toxicity and
supports more targeted interventions, such as providing
resources to reduce financial burden or financial naviga-
tion programs to improve financial management skills
[49-55]. The results of our internal consistency reliability
analysis align with the range observed in previous valida-
tions of translated FACIT-COST instruments with two-
factor solutions (a=0.77-0.92) [18, 20, 48], even though
some of these figures are lower than those reported in
the original US validation study, which used a one-factor
solution («=0.92) [15].

Structural variations in FACIT-COST have been
observed, including a one-factor model for the origi-
nal US (vl) and Italian (v2) versions, and a three-
factor model for the Persian (v1) version [17, 24, 56].
Interestingly, a study in Hong Kong failed to confirm
either a one- or two-factor structure for the Tradi-
tional Chinese (v2) version [19]. Originating in the
US, the FACIT-COST may not universally apply due
to differences in health systems, socioeconomic fac-
tors, and cultural contexts. In the case of the Indone-
sian FACIT-COST, two items—‘have enough money
to cover treatment’ and ‘out-of-pocket expenses are
more than thought’—did not fit the model well, while
also showing high item floor/ceiling. This outcome
could be attributable to the public referral hospital set-
ting of our study. Moreover, the women in our sample
were predominantly not the primary earners in their
families and may have perceived financial hardship
differently from the main income provider. Neverthe-
less, we support the use of the two-factor structure
based on the good model fit. Factorial structure differ-
ences are not uncommon in outcome measures, both
in original and translated versions [57-60]. There-
fore, future translations and cross-cultural adaptations
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Table 5 Differences in FACIT-COST scores across known-groups

Characteristics n % Mean (SD) p-value
FACIT-COST total score

Socio-demographic grouping

Age
<50 years 132 44.0% 22.1(8.6) p<0.001
50 years and above 168 56.0% 259(8.3)

Education
Primary or less 92 30.7% 21.8(7.9) p<0.001
Secondary 157 52.3% 24.0(8.5)
Tertiary 51 17.0% 294 (8.3)

Residential setting
Rural 179 59.7% 22.5(85) p<0.001
Urban 121 40.3% 26.8(8.2)

Net monthly household income
Up to 5 million IDR 270 90.0% 233 (84) p<0.001
> 5 million IDR 30 10.0% 325(5.8)

Children (aged < 17) living in the same household
0 144 48.0% 24.8(89) p=0.082
1 80 26.7% 224(85)
2 or more 76 253% 25.1(8.2)

Employment status
Employed 55 18.3% 259 (8.5) p=0.002
Homemaker (incl. n=4 seeking for work) 225 75.0% 234 (8.6)
Retired 20 6.7% 289(7.4)

Clinical grouping

Disease duration (in years)

1 year or less 144 48.0% 252+84 p=0.079
>1 year 156 52.0% 233488

Metastasis (current)
No 276 92.0% 24.5(8.7) p=0.042
Yes 24 8.0% 20.8(7.6)

Number of symptoms in the past 7 days
None 17 5.7% 26.82 (87.84) p<0.001
1-5 symptoms 119 39.7% 26.29 (8.39)
6-10 symptoms 93 31.0% 24.15 (7.96)
>10 symptoms 71 23.7% 20.31(8.88)

Financial coping strategies:

Debt
Incurred loan 90 30.0% 186 (7.8) p<0.001
Did not incur loan 210 70.0% 266 (7.8)

Savings/pension withdrawal
Withdrew pension/savings 77 25.7% 246 (9.3) p=0.645
Did not withdraw pension/savings 223 74.3% 24.1(84)

Asset sale
Sold assets 33 11.0% 19.7(9.2) p=0.002
Did not sell assets 267 89.0% 24.8 (84)

Closing business
Closed business 10 33% 188(9.1) p=0.047
Did not close business 290 96.7% 244 (8.6)

Number of financial coping strategies used
0 147 49.0% 264(7.9) p<0.001
1 116 38.7% 23.3(8.8)
2 21 7.0% 21.8(7.0)
3-4 16 5.3% 12.7 (5.7)
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Table 5 (continued)
Characteristics n % Mean (SD) p-value
FACIT-COST total score
FACIT-COST item 12 responses
0: Not at all 101 33.7% 321 (6.1) p<0.001
1: A little bit 47 15.7% 25.5(4.0)
2: Somewhat 67 223% 232(4.2)
3: Quite a bit 53 17.7% 16.7 (6.0)
4:Very much 32 10.7% 122 (5.0)

Total of the percentages may not add up to 100% due to rounding
FACIT-COST COST: A FACIT Measure of Financial Toxicity

can consider qualitative testing to inform the further
development of the instrument.

Patients who were younger, living in a rural area, had
lower income, and not actively employed were shown to
have higher SFT. These differences in socio-demographic
factors have been well-documented [1, 18, 42, 61].
Younger patients or those who are not actively employed
could be more susceptible to have financial toxicity due
to lower or no earning capacity. Meanwhile, those liv-
ing in rural area may incur higher transportation costs to
reach the medical facility for treatment [62]. Higher SFT
was also reported by patients with metastatic cancer and
experiencing more symptoms. Studies have shown that
financial toxicity was related to cancer symptom burden
[63, 64], and that patients with more advanced stage of
cancer experienced higher financial burden due to their
more complex treatment [65]. Furthermore, as hypoth-
esized, patients who implemented more coping strate-
gies had higher SFT, as their high cancer-related costs
may have required them to prepare more funds through
actions such as making loans, which could be associated
with higher perceived SFT.

The excellent instrument-level test-retest reliability
of the Indonesian FACIT-COST (ICC=0.96) was simi-
lar to that of the Chinese (ICCs=0.80-0.89) and Japa-
nese (ICC=0.85) versions [18, 66], and higher than the
US version (ICC =0.80), which was assessed in a small
sample size of 20 [15]. In comparison, the responsive-
ness that we observed (SRM= |0.50| to |0.92|) was
larger than what was reported in the Chinese vali-
dation study (SRM =0.2-0.3) in patients with lung,
stomach, colorectal, and breast cancer [18]. How-
ever, it should be noted that the Chinese study had a
longer follow-up period of six months and involved all
patients without using an anchor for assessing change
in the patients.

We acknowledge some limitations of our study. First,
the sample comprised exclusively female patients with

one type of cancer. Second, the study was performed
at a public referral hospital where almost all patients
(99.7%) were covered by insurance, which may explain
why there were no worst possible scores. However, it is
important to note that public health insurance cover-
age did not guarantee exemption from financial toxic-
ity, as certain expenses such as transportation, specific
medical procedures and supplies, may not have been
covered. Moreover, patients may have also experienced
productivity loss due to treatment. The use of financial
coping strategies reported by patients further supported
the presence of financial toxicity. Third, some analyses
may have been underpowered due to the limited sam-
ple size of subgroups. Future studies can consider larger
sample size, involving other or multiple cancer types,
and populations from private hospitals where patients
may incur higher out-of-pocket cancer expenditures.
Longer follow-up periods (e.g., 6—12 months) can also
be considered for future testing.

Conclusions

This study is the first to validate the FACIT-COST solely
in a breast cancer population and to report on the meas-
urement properties of the Indonesian version of FACIT-
COST. We conclude that the Indonesian version of
FACIT-COST (v2) shows acceptable psychometric per-
formance and may be applied for assessing patient finan-
cial toxicity. Healthcare providers can use this instrument
to better understand and address the financial challenges
their patients may face during treatment, integrating
these considerations into personalized care plans. This
can be help prevent serious consequences of financial
toxicity, such as treatment non-adherence. Additionally,
patients identified as experiencing high financial toxicity
can be referred to existing social aid resources for further
support.
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Appendix 1

Item response distribution for T1 and T2 follow-up groups

Code FACIT-COST T1 follow-up (n=148) T2 follow-up (n=150)
item?
Notat  Alittle Somewhat Quiteabit Verymuch Notat Alittle Somewhat Quiteabit Very
all bit all bit much
FT1 Have enough 55 40 40 (27.0%) 12 (8.1%) 1(0.7%) 62 44 32 (21.3%) 12 (8.0%) 0 (0.0%)
money (372%)  (27.0%) (41.3%)  (29.3%)
to cover treat-
ment
FT2 Out-of-pocket 67 21 25(16.9%) 24 (162%) 11 (7.4%) 54 33 33 (22.0%) 22 (14.7%) 8(5.3%)
expenses (453%)  (14.2%) (36.0%) (22.0%)
are more
than thought
FT3  Worry 42 31 30(203%) 29(19.6%) 16(10.8%) 40 33 40 (26.7%) 26 (17.3%) 11 (7.3%)
about future  (284%)  (20.9%) (26.7%)  (22.0%)
financial
problems
FT4  No choice 64 21 32(21.6%) 20(13.5%) 11 (7.4%) 37 34 45 (30.0%) 25 (16.7%) 9 (6.0%)
about money  (43.2%)  (14.2%) 24.7%)  (22.7%)
spent
FT5 Frustrated 84 30 20 (13.5%) 6 (4.1%) 8 (5.4%) 79 36 24 (16.0%) 7 (4.7%) 4 (2.7%)
about inabil-  (56.8%)  (20.3%) (52.7%)  (24.0%)
ity to con-
tribute/work
as usual
FT6  Satisfied 33 32 60 (40.5%) 22 (14.9%) 1(0.7%) 24 35 69 (46.0%) 18 (12.0%) 4(2.7%)
with current  (22.3%) (21.6%) (16.0%)  (23.3%)
finances
FT7 Able to meet 18 35 69 (46.6%) 22 (14.9%) 4(2.7%) 13 35 73 (48.7%) 25 (16.7%) 4(2.7%)
monthly (122%)  (23.6%) (8.7%) (23.3%)
expenses
FT8 Feel finan- 36 31 42 (284%) 24 (16.2%) 15(10.1%) 33 36 43 (28.7%) 26 (17.3%) 12 (8.0%)
cially stressed  (24.3%)  (20.9%) (22.0%)  (24.0%)
FT9 Concerned 65 23 31(20.9%) 15(10.1%) 14 (9.5%) 72 26 31 (20.7%) 13 (8.7%) 8(5.3%)
about keep-  (43.9%)  (15.5%) (48.0%) (17.3%)
ing income
FT10 Reduced 51 28 33(223%) 22(149%) 14 (9.5%) 39 25 48 (32.0%) 29 (19.3%) 9 (6.0%)
financial sat-  (34.5%)  (18.9%) (26.0%) (16.7%)
isfaction due
to treatment/
disease
FT11  In control 26 33 65 (43.9%) 19(12.8%) 5(3.4%) 19 45 62 (41.3%) 19 (12.7%) 5(3.3%)
of finances (176%)  (22.3%) (12.7%)  (30.0%)
FT12  Financial 44 33 26 (17.6%) 26(17.6%) 19 (12.8%) 46 18 35 (23.3%) 37 (24.7%) 14 (9.3%)
hardship (29.7%)  (22.3%) (30.7%)  (12.0%)
to my family
and me

T1 follow-up= completed during the subsequent treatment cycle, T2 follow-up= completed during the post-treatment consultation
FACIT-COST COST: A FACIT Measure of Financial Toxicity
? Labeled by the authors based on the FACIT-COST items
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Appendix 2

Internal consistency reliability results

Page 13 of 16

Factor FACIT-COST item?® Cronbach’s alpha McDonald’s omega Cronbach’s alphaif McDonald’s omega
(95% Cl) (95% Cl) item dropped® if item dropped®
Factor 1 FT2 Out-of-pocket expenses  0.882 0.888 0.893 0.896
are more than thought (0.861-0.901) (0.868-0.907)
FT3 Worry about future finan- 0.853 0.859
cial problems
FT4 No choice about money 0.852 0.857
spent
FT5 Frustrated about inabil- 0.871 0877
ity to contribute/work
as usual
FT8 Feel financially stressed 0.867 0.873
FT9 Concerned about keep- 0.859 0.868
ing income
FT10 Reduced financial 0.859 0.867
satisfaction due to treat-
ment/disease
Factor 2 FT1 Have enough money 0.774 0.786 0.795 0.800
to cover treatment (0.729-0.813) (0.747-0.825)
FT6 Satisfied with current 0.670 0.694
finances
FT7 Able to meet monthly 0.659 0.679
expenses
FT11 In control of finances 0.740 0.761

Cl Confidence interval, FACIT-COST COST: A FACIT Measure of Financial Toxicity
2 Labeled by the authors based on the FACIT-COST items
b Dropped from its corresponding factor

Appendix 3

Test-retest reliability and responsiveness for T1 and T2 follow-up groups

Code FACIT-COST item? Gwet'’s AC2 coefficient
T1 only (n=79) T2 only
(n=108)

FT1 Have enough money to cover treatment 0.60 0.81
FT2 Out-of-pocket expenses are more than thought 0.57 0.80
FT3 Worry about future financial problems 0.60 0.79
FT4 No choice about money spent 0.59 0.80
FT5 Frustrated about inability to contribute/work as usual 0.67 0.83
FT6 Satisfied with current finances 0.51 0.81
F17 Able to meet monthly expenses 0.53 0.72
FT8 Feel financially stressed 0.57 0.77
FT9 Concerned about keeping income 0.70 0.84
FT10 Reduced financial satisfaction due to treatment/disease 0.62 0.73
FT11 In control of finances 0.52 0.75
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Code FACIT-COST item? Gwet’s AC2 coefficient
T1 only (n=79) T2 only
(n=108)
Patient subgroups n % Mean (SD) FACIT-COST total score ICC (95% ClI) SRM SES (95%
Baseline Follow-up Change (95%Ch)  Ch

T1 follow-up group 148 100% 23.97 (8.40) 24.55(9.03) 0.58 (5.74)

Improved in FT12 24 16% 19.33 (643) 2546 (5.82) 6.13 (6.19) - 0.99 (0.60, 0.95 (0.53,
1.42) 1.37)

Worsened in FT12 45 30% 2342 (6.81) 21.13 (7.60) -2.29 (5.44) - -042 -0.34
(-0.79, (-0.58,
-0.11) -0.09)

Unchanged in FT12 79 53% 25.70(9.20) 26.23 (10.07) 0.53 (4.47) 0.89(0.84, 0.93) - -

T2 follow-up group 150 100% 24.59(8.93) 24.44(8.33) -0.15(4.03)

Improved in FT12 21 14% 19.62 (7.45) 23.62 (6.73) 4.00 (4.69) - 0.85(0.59, 0.54(0.30,
1.16) 0.87)

Worsened in FT12 21 14% 25.76 (5.75) 2267 (3.81) -3.10 (4.47) - -0.69 -0.54
(-0.98, (-0.97,
-041) -0.24)

Unchanged in FT12 108 72% 25.33(942) 24.94 (9.20) -0.39 (3.10) 094(0.92,096) - -

1.T1 follow-up= completed during the subsequent treatment cycle, T2 follow-up= completed during the post-treatment consultation

2. Gwet'’s AC2 was computed for patients with unchanged FT12 response at the follow-up compared to the baseline

3. Test-retest reliability (Gwet's AC2) for item FT12 was not computed because it was used as an anchor

4.Improved in FT12= baseline item score greater than follow-up, worsened= follow-up item score greater than baseline, unchanged= baseline item score equaled to

follow-up

Cl Confidence interval, FACIT-COST COST: A FACIT Measure of Financial Toxicity, F772 twelfth item of the FACIT-COST ('financial hardship to my family and me’), ICC
Intraclass correlation coefficient, SD Standard deviation, SEM Standard error of measurement, SES Standardized effect size, SRM Standardized response mean

2 Labeled by the authors based on the FACIT-COST items
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