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Abstract
Background

Cancer treatment can be associated with numerous direct and indirect financial burdens. These burdens,
described as financial toxicity, can often affect care-based decision making of cancer patients. Breast
cancer is the leading cause of cancer death of women in India, who often face the detrimental effects of
financial toxicity. Measuring financial toxicity can be assessed through the COST-FACIT-V2 questionnaire,
yet it is only available in limited languages. This study aimed to translate the widely used COST-FACIT-V2
tool used for assessing financial toxicity in Odia, one of India’'s most commonly spoken regional
languages.

Methods

We followed the prescribed linguistic translation guidelines for the 12-item COST-FACIT-V2 developed by
the tool developers. This entailed a forward translation and back translation, facilitated by artificial
intelligence (Al), confirmed by human validation, and pilot testing with 10 native Odia speakers at a
comprehensive cancer center in Odisha, India.

Results

The Al forward and back translations demonstrated accuracy with human validation. Minor changes
were needed to enhance contextual accuracy and consistency with previous FACITtrans key phrases
such as “paid work at home”, which were not well understood by the pilot sample group, leading to
culturally adapted modifications in the final translated version.

Discussion

The findings of this paper support the linguistic validity and cultural appropriateness of the Odia COST-
FACIT-V2 and highlight the importance of rigorous translation methods to enable equitable measurement
of financial toxicity and inform financial protection efforts in diverse cancer care settings. The use of Al
represents an important innovation to support translation of standardized tools used in health systems
research.

BACKGROUND

Cancer treatment can be associated with significant financial burdens stemming from direct treatment
costs, medications, travel expenses, caregiving expenses, and variable employment income.'? These

burdens, often described as financial toxicity in the literature®, can create barriers to cancer treatment
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access and completion, forcing patients and their families to make critical decisions surrounding their
care.?47® In India, where breast cancer is the leading cause of cancer death in women,’ there are
significant inequities regarding breast cancer treatment plans and access to care.*® This is created by
inequitable publicly financed healthcare insurance plans where many patients are required to cover their
treatment partially or entirely out-of-pocket.*8~19 These out-of-pocket costs have caused one-third of
households impacted by a cancer diagnosis to spend more than half of their per-capita annual
household expenditure solely on hospitalizations.!! Coupling these costs with the risk of discontinuing
cancer treatment, there is reason to hypothesize that such critical decisions are directly impacting
specific health outcomes.'%13

The COmprehensive Score for financial Toxicity — Functional Assessment of Chronic Illness Therapy
Version 2 (COST-FACIT-V2) is a validated and reliable instrument for measuring financial toxicity in
cancer populations.' Its psychometric properties have been established across multiple English-
speaking populations, including in studies conducted in India.’>"7 Validated translations are currently
available in Hindi and Marathi'’~'°, languages spoken by a significant majority of the population.

However, India has 22 officially recognized languages, and more than 130 active languages?’,
underscoring the risk of limited linguistic coverage systematically excluding large populations from
clinical and health-systems research. Language barriers are a well-documented source of inequitable
participation and under-representation in clinical research.22-22 Odia is one of India’s 22 official
languages, and the primary language spoken in Odisha, however it is not an available language of the
COST-FACIT-V2 questionnaire.’®

To address this gap, we conducted a translation and validation study of the COST-FACIT-V2 in Odia.
Odisha, an eastern Indian state with a population exceeding 40 million, has a predominantly Odia-
speaking population and a high reliance on out-of-pocket spending for cancer care, particularly among
rural and socioeconomically disadvantaged groups?324 making accurate measurement of financial

toxicity essential for informing financial protection strategies.

METHODS
Study Design and Setting

This cross-sectional linguistic translation and cultural adaption of the COST-FACIT-V2 questionnaire was
undertaken at the Department of Oncology in KIMS Cancer Centre (KCC). KCC is a comprehensive
cancer care centre located in Bhubaneswar, Odisha, India, operating within a mixed public—private health
system. The centre provides diagnostic, surgical, medical, and radiation oncology services for a broad
range of adult cancers and receives referrals from public sector facilities, private providers, and self-
referrals across Odisha and neighbouring states. KCC serves approximately 2,000 cancer patients
annually, many of whom rely on out-of-pocket payments and/or state and national insurance schemes,
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underscoring the importance of measuring financial toxicity to inform financial protection strategies for
cancer care in this setting. The study was conducted between September 2024 and March 2025.

Instrument

The COST-FACIT-V2 is a 12-item patient outcome self-report tool that measures financial distress and
financial toxicity among adult cancer patients (Fig. 1). Responses are rated on a 5-point Likert scale,
ranging from 0 (not at all) to 4 (very much), with total scores ranging from 0 to 44. All items are based on
a 7-day recall period.

Translation Process

The FACITtrans Team, the translation team for the FACIT Group, provided the guidelines for the
translation process (Fig. 2) with two approved modifications: the use of Al to support the forward and
back translations with manual validation by a human, and the inclusion of both patients and healthcare
providers in the pilot testing of conceptual understanding. A revision history was completed to examine
and categorize the types of revisions needed during each stage of the translation process. The
challenges and solutions encountered during the translation of questionnaire items and pilot testing
were documented and presented.

Step 1: Forward translation

The English version of the COST-FACIT-V2 was first translated into Odia using two different generative Al
platforms, ChatGPT-4 and Microsoft Copilot. Each item on the English source was entered individually
into the Al engines, which were prompted to “translate from English to Odia” by a research team
member.

Step 2: Reconciliation

Three native Odia speaking authors (DN, SP and SM) made up the linguistic team who reviewed forward
translations and reconciled discrepancies.

Step 3: Back translation

ChatGPT-4 was used to back-translate the reconciled Odia translation into English and reviewed by the
same linguistic team.

Step 4: FACITtrans analysis
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The FACITtrans translation manager reviewed all forward-back translations for quality and consistency
with terms and phrases used in their existing validated translations, which is referred to as the
translation memory bank. Issues identified by the FACITtrans translation manager were resolved by the
Odia translators. The FACITtrans translation manager approved the final Odia version of the tool for pilot
testing.

Step 5: Interview for conceptual understanding

The Odia questionnaire was administered to 10 participants recruited from KCC. Both patients and
hospital staff were included for participation if they self-identified as fluent Odia speakers. A cognitive
interview was conducted to assess participants’ understanding of questionnaire items and terminology,
ensuring they accurately understood the intended meaning.

Step 6: Review and licensing

The FACITtrans team provided final proofing of the translated tool and generated a license for use in
research.

RESULTS
Forward-back translation results

The linguistic team reviewed two independent Al-generated forward translations and identified several
minor discrepancies requiring revision during reconciliation (Table 1). In most instances, the forward
translations captured the intended meaning of the English source; however, when neither version fully
reflected the semantic or contextual intent of a given term or phrase, the linguistic team selected the
most appropriate alternative to ensure conceptual equivalence with the original instrument. Subsequent
back translations of the reconciled Odia version demonstrated strong alignment with the English source
text, with no substantive discrepancies identified. The FACITtrans analyst and linguistic team jointly
reviewed all back translations and confirmed that the reconciled Odia items preserved the original intent,
tone, and measurement concepts of the COST-FACIT-V2.

Throughout the reconciliation process, the linguistic team worked closely with the FACITtrans analyst to
maintain consistency with the FACITtrans translation memory bank. For a limited number of terms (n =
5) the team intentionally deviated from the translation memory bank to improve contextual accuracy or
grammatical completeness, especially where direct equivalence risked obscuring meaning for local
respondents. To enhance readability and consistency with Odia writing conventions, the team removed
all full stops from the translated items.

Several recurrent linguistic issues emerged across multiple items (n = 4), most notably, the spelling of
the term to denote expenses or costs. The team selected “NXHNKE" over “NHNN”" to better reflect standard
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usage pronunciation and clarity of meaning in Odia. Another challenge was the translation of culturally
bounded phrases or expressions without direct Odia equivalents. For example, the phrase “out-of-pocket
medical expenses does not have a literal translation in Odia. Rather than adopting a word -for-word
translation, we revised the phrasing to convey the underlying concept of personally bearing medical
costs or paying with personal funds.

n

When multiple alternatives were proposed for a given term, the team selected the final wording based on
alignment with FACITtrans conventions, as described in the FACITtrans translation memory, or the extent
to which the terms accurately conveyed the contextual factors of the English source. For instance, in
FT4, the English concept of “choice” refers to the perceived restriction due to the cost of care. To better
reflect this meaning, the Odia translation used a term equivalent to “options,” explicitly linked to financial
expenditure, preserving the intended measurement construct.

Conceptual Understanding

Four patients and six healthcare workers participated in the pilot study and cognitive interviews with a
mean age of 42.2 [35-56]. The linguistically translated COST-FACIT-V2 was well understood by the
majority of the pilot sample. All participants self-reported that they had no difficulty understanding the
items. None of the participants reported feeling that any of the translated items were unnatural,
irrelevant or offensive.

No participants self-reported that they found any of the items difficult to understand. Primary concerns
included minor discrepancies in how key terms were translated across items. For example, there was a
discrepancy in how the term “money” was translated between items FT1 and FT4, specifically between
“MNKK “and “NKHNK”. KONEK was chosen as it is the most used and understood by the public in Odisha.
“Financial situation” is another term that was translated differently across multiple items [FT6, 10, 11].
The translation for FT6 was revised to ensure consistency without compromising contextual relevance.

The concept of "paid work from home", although translated accurately, was not understood by nearly any
of the participants, denoting a possible cultural misunderstanding of the concept and a potential lack of
relevance for this population. The term remains in the translated version as it is an established item in
the validated English source.

DISCUSSION

This study demonstrates that the Odia translation of the COST-FACIT-V2 achieved strong linguistic and
conceptual equivalence with the English source instrument. The forward-back translation and
reconciliation process required only minor revisions, primarily to optimize semantic clarity, ensure
consistency across items, and adapt culturally specific expressions, such as “out-of-pocket” medical
expenses, without altering the underlying measurement constructs. Cognitive interviews with patients
and healthcare workers confirmed that the translated items were generally well understood and
acceptable, with no reported difficulties in comprehension. These findings support the linguistic validity
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and cultural appropriateness of the Odia COST-FACIT-V2 and highlight the importance of rigorous
translation methods to enable equitable measurement of financial toxicity and inform financial
protection efforts in diverse cancer care settings.

The use of Al to support study material translation has been an emerging research topic since the
development of large language models such as ChatGPT.?®> While the forward and back translations
themselves were completed rapidly, the entire process was not significantly accelerated as the Al
translations were still embedded on a human-led process that strictly adhered to the COST-FACIT-V2
developer guidelines. Future researchers using Al for similar translation, may not encounter the same
time barriers. One limitation with the Al translations was the inconsistent uses of words to translate
terms such as “iliness” or “money”. Additionally, Al software was unable to recognize cultural differences
in semantics such as idioms or concepts such as “paid work from home”. This further emphasises the
importance of human pilot testing for effective cultural adaption.

This paper is a part of a series of translations working to support a study understanding inequities in
breast cancer treatment and care. While the translation process is rigorous and thorough, certain
limitations present themselves. During the pilot testing process, only 10 participants were included, and
the robustness may have been improved with a larger sample size. Additionally, four of these
participants were men which is not reflective of the larger study population, however the COST-FACIT-V2
is neither gender specific, nor specific to breast cancer, thus maintaining validity for general use.
However, considering the self-reported nature of the pilot testing, certain biases, including social
desirability and recall biases, may have been present.

CONCLUSION

The Odia translation of the COST-FACIT-V2 has been incorporated into the FACITtrans portfolio of
officially validated languages available for future research use. This translation expands the capacity to
measure financial toxicity in India and among an Odia-speaking population. While the use of Al in this
study accelerated the initial forward and back translation stages, the iterative review and approval
process underscored the continued importance of expert linguistic oversight and participant input to
ensure conceptual and cultural validity. Cognitive interviewing proved essential in refining the key terms
to reflect locally meaningful understanding of money, financial strain and work, concepts that are core to
the examining financial toxicity, strengthening the tool’s ability to capture patient-reported financial
hardship. By enabling linguistically inclusive measurement, the Odia COST-FACIT-V2 supports more
equitable financial protection research and contributes to a broader evidence base that reflects the lived
economic experiences of diverse cancer populations.
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COST - FACIT (Version 2)

Below is a list of statements that other people with your illness have said are important. Please circle
or mark one number per line to indicate your response as it applies to the past 7 days.

Not at A little Somewhat Quite Very

all bit a bit much

£ [ know that I have enough money in savings, retirement,

or assets to cover the costs of my treatment..................... 0 1 2 3 -
FT2 My out-of-pocket medical expenses are more than I

RN WEDOE e 0 1 2 3 4
FT3 I worry about the financial problems I will have in the

future as a result of my 1illness or treatment ..................... 0 1 2 3 4
= [ feel I have no choice about the amount of money 1

SIS 0 1 2 3 4
i I am frustrated that [ cannot work or contribute as much

as Tusually do.....e e 0 1 2 3 4
Fs I am satisfied with my current financial situation............ 0 1 2 3 4
i [ am able to meet my monthly expenses ........cceveeneee. 0 1 2 3 -
FT [ feel financially stressed.......ccooviciie 0 1 2 3 4
NES I am concerned about keeping my job and income,

including paid work at home........cccooeviiiiiciciiciniie 0 1 2 3 -
e | My cancer or treatment has reduced my satisfaction with

my present financial S1UANON ... 0 1 2 3 4
FTIL [ feel in control of my financial situation..........cceeeeinee 0 1 2 3 4
EELL My illness has been a financial hardship to my famly

A — 0 1 2 3 4

Figure 1

English Version of the COST-FACIT-V2
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Step 1: Independent forward translations by ChatGPT-4 and Microsoft Copilot.
English = Odia

l

Step 2: Reconciliation of the forward translations by the native Odia speaking
linguistic team into a single version.

|

Step 3: Back-translation by ChatGPT-4, and review by the linguistic team. ]

Odia = English

l

Step 4: Translations reviewed by FACIT translation manager; feedback was resolved
by two native Odia speakers.

l

Step 5: Pilot testing and cognitive debriefing interviews conducted with 10 native
Odia speaking individuals; 4 patients and 6 healthcare workers.

l

Step 6: Translation revised based on feedback, finalized and licensed for research
use.

Figure 2

Translation process of the COST-FACIT-V2 Questionnaire from English to Odia.
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