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I.1 Cancer 

I.1.1 The epidemiology of cancer  

Cancer is one of the leading causes of morbidity and mortality in the world. A 

total of 18.1 million new cancer cases and 9.9 million cancer-related deaths were 

estimated in 2020.1-3 Presently, cancer accounts for a very large proportion of global 

disease burden, measured in disability-adjusted life years (i.e., years of life lost due to 

premature mortality and years lived with disability).1-3 Global cancer prevalence is 

predicted to increase by nearly 50% in 2040 and become the number one cause of 

mortality within the century.1,4 The most recent statistics show that the most globally 

prevalent cancer types by sites are breast, lung, colorectal, prostate and stomach cancers, 

where lung, colorectal, and liver are the leading cause of cancer mortality.4  

 

I.1.2 The economic burden of cancer  

Cancer imposes considerable economic toll on patients, households, societies, and 

health systems.5 Between 2020 and 2050, the total cost of cancer to the global economy 

is estimated to reach US$ 25 trillion.6 The economic burden of cancer comprises 

healthcare spending as well as non-healthcare areas.7 Cancer-related healthcare costs 

include but not limited to inpatient and outpatient care, drugs, and emergency care. 

However, the greater burden occurs in the non-healthcare areas.7 From a macroeconomic 

perspective, cancer exerts negative impact on the economy due to productivity loss from 

premature mortality and reduced labor engagement, as well as caregiving.8  

The world is fighting against the cancer disease not only to improve survival and 

health-related quality of life (HRQoL), but also countering the rising burden.9 Ultimately, 

progressing treatment options, equitable access to quality healthcare, and increasing 

awareness are essential to the improvement of survivorship and reduction of incidence of 

cancer.10 Investments in cancer prevention and treatment may be cost-effective and yield 

favorable returns.11 This aligns with the global effort to achieve universal healthcare 

(UHC) and with one of the 17 Sustainable Development Goals established by the United 

Nations, specifically Goal 3, which focuses on “Good Health and Well-Being”.12 

The financial impact of cancer can be categorized into direct and indirect costs, 

placing a burden on patients, their families, and society as a whole. The direct costs can 

be further classified into medical and non-medical costs. Direct medical costs include 

those arising from medical management of the disease: drugs, care (inpatient, outpatient, 

and supportive), and diagnostics. While there is a heterogeneity of costs between patients 
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with breast cancer, some of the most incurred medical costs include prescribed drugs 

(e.g., doxorubicin, paclitaxel, and docetaxel for chemotherapy and tamoxifen for 

hormone therapy), surgery, and diagnostics (e.g., computed tomography scans, magnetic 

resonance imaging, and CA-153 and CA-199 tumor marker tests).13,14  

In accessing healthcare, patients are likely to incur additional costs which can be 

categorized as direct non-medical costs. A few examples include transportation, helper 

wages or salaries (e.g., drivers and babysitters), and social services. If not covered by the 

insurance, these direct costs can be considered as out-of-pocket expenditures. A 

significant component of these costs is caregiving-related expenses, which can take two 

main forms: formal and informal. Formal caregiving involves professional services, such 

as paid nursing care and assistance from health aides. Meanwhile, informal caregiving 

refers to the unpaid care and support given to the patients provided by individuals in the 

patient’s personal network.  

In any given disease, productivity loss is generally seen as the main indirect cost 

which predominantly includes absenteeism, presenteeism, and early retirement. 

However, some indirect costs in patients with cancer have been more precisely identified: 

loss of earnings for both patients and informal caregivers, home production losses (e.g., 

cooking and childcare), patient leisure time costs, and premature death or disability 

costs.15,16 These indirect costs, though not incurred as out-of-pocket expenses or direct 

monetary payments, can be substantial for both patients and societies, as they represent 

significant opportunity losses. 

 

I.2 Breast cancer 

I.2.1 Overview of breast cancer 

Breast cancer is a malignancy that originates from the tissues of the breast. It is a 

cancer which is most often found in women but can also occur in men. While breast 

cancer is a highly complex and diverse disease, the most dominant histological type which 

accounts for over 95% cases are adenocarcinomas.17 Adenocarcinomas are malignant 

tumors that originate from glandular epithelial cells, commonly found lining the mucosal 

surfaces within various organs such as the breast, lung, and colon.18 Carcinomas can occur 

in the lactiferous ducts (ductal carcinoma) or the lobules, which are the glands responsible 

for milk production (lobular carcinoma).19 Ductal carcinoma in situ (denoting “in its 

original place”) is a non- or pre-invasive malignancy localized within the mammary 

ductal epithelium. Another form is the lobular carcinoma in situ, which occurs in the 
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lobules. When the malignancy has grown into the rest of the breast tissue, it is described 

as invasive or infiltrating. The two most common types of breast cancer that have spread 

into surrounding breast tissues are invasive ductal carcinoma and invasive lobular 

carcinoma.20 Currently, breast cancer treatment strategies include surgery (e.g., breast 

conservation or breast removal), chemotherapy, radiotherapy, endocrine therapy, and a 

combination of these.21  

 

I.2.2 Epidemiology and economic burden of breast cancer 

In 2020, breast cancer became the most prevalent cancer worldwide with new 

diagnoses surpassing 2.2 million cases.22 It was also the leading cause of death in female 

patients with cancer.4 Globally, women are generally aware of this malignancy although 

not specifically about the symptoms.23 Due to progresses in screening and interventions, 

breast cancer prognoses have significantly improved up to 90% for 5-year survival rates 

in western countries,24 particularly those with early stages.25 However, improvements in 

treatment modalities and early detection are not equal throughout the world. In 

developing countries, breast cancer is a greater and more urgent public health challenge 

due to underfunded healthcare facilities and shortages of medical professionals.26  

If the current trend continues, newly diagnosed cancer can reach more than 3 

million cases annually in 2040.22 This predicted rise in prevalence of breast cancer is also 

accompanied by increasing economic costs due to inflation, growing supportive care 

needs, and the rapid development of new interventions that require rigorous economic 

evaluations, fueled in part by significant investments from the pharmaceutical industry. 

In metastatic breast cancer alone, the total costs were estimated to reach US$ 152.4 billion 

worldwide in 2030, a 140% increase from 2015.27 Patients with breast cancer are directly 

impacted, as while state-funded healthcare systems typically cover direct medical costs 

(e.g., hospital care), they may still face significant non-medical expenditures (e.g., 

transportation) and indirect costs (e.g., productivity or wage loss).  

 

I.3 Well-being 

I.3.1 Definitions of well-being  

The well-being construct has been globally promoted for health and social 

policymaking as a critical measure of outcome.28 Generally, three theories are used to 

define well-being. First, the Hedonistic theories, which describe well-being as the balance 

of pleasure over pain, emphasizing the goal to maximize positive experiences (e.g., joy 
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and satisfaction) and avoid negative experiences (e.g., pain and distress).29 Second, the 

Desire or Preference Satisfaction theory, which focuses on the fulfillment of an 

individual’s wants.30 Third, the Objective List theory, which defines well-being as the 

possession of elements that contribute to a good life regardless of preferences or 

subjective feelings.31 While each of the three classic theories provide valuable 

frameworks for understanding well-being, considering the health focus of this 

dissertation, a definition more closely aligned with health is preferred. Further, the World 

Health Organization (WHO) characterizes well-being as “a positive state experienced by 

individuals and societies.” that includes quality of life and the ability to contribute to the 

world meaningfully.32 

 

I.3.2 Measuring subjective well-being 

Well-being relates to overall health, education performance, greater work 

productivity, prosperity, and relationships in communities.33,34 Therefore, measuring 

objective well-being includes indicators such as life expectancy, literacy, and  economic 

output or income.35 However, since the lives of individuals and societies involve 

emotions and experiences (e.g., happiness, satisfaction), individual perceptions must be 

included to fully capture the subjective aspects of well-being. Since 2013, OECD has 

urged its member countries to measure the subjective well-being of individuals by 

publishing a measurement guideline.36 Realizing the limits of economic growth indicator 

“gross domestic product,” they argued the importance of subjective well-being as a 

measure of societal progress. At the individual level, the most common method to 

measure subjective well-being employs questionnaires or measures. Some of the most 

widely used and validated measures include the Satisfaction with Life Scale, Subjective 

Happiness Scale, WHO 5-item Well-Being Index, Positive and Negative Affect Schedule, 

WHO Quality of Life Assessment Instrument-100, and Warwick and Edinburgh Mental 

Wellbeing Scale (WEMWBS).37-42 

 

I.4 Health-related quality of life (HRQoL) 

Quality of life is a multidimensional framework that refers to how a person values 

their conditions and way of life. The quality of life framework comprises several life 

domains, including physical, material, social, productive, emotional, and civic aspects.43 

Due to the extensiveness of the construct, there has been a lack of imprecision in its 
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definition.44 In health sciences and policy, the term HRQoL includes only the domains 

that are part of an individual’s health.45  

 

I.4.1 Definition of health-related quality of life 

Health is defined by the WHO as “a state of complete physical, mental, and social 

well-being and not merely the absence of disease and infirmity.”32 HRQoL is an 

individual’s health status which captures information on the physical, psychological, and 

social domains of health.46,47 For example, physical domain includes how an individual 

can perform daily activities, psychological domain includes the ability to regulate 

emotions, and social includes maintaining relationships in personal and professional 

lives. These domains are interconnected within an individual’s life experiences, beliefs, 

expectations and perceptions. Over the past decades, HRQoL measures have become 

increasingly applied in clinical trials, patient care, and economic evaluations in the health 

sector.46,48 In clinical trials and patient care, clinicians can use HRQoL assessments to 

provide them with important data reported by the patients on how the treatments or 

interventions impact their lives. 

 

I.4.2 Health utilities 

From a medical standpoint, HRQoL is primarily seen as a health status function, 

whereas from an economic perspective, it is regarded more as a utility function tied to 

choices of individuals.49 This is derived upon the von Neumann-Morgenstern utility 

theorem regarding decision making under uncertainty.50 It suggests that rational 

individuals would maximize utility, that is the appeal of their actions. The utility 

approach, founded in modern utility theory, enables HRQoL on a scale anchored at zero 

and one.45 In a form of economic evaluations of healthcare interventions (cost-utility 

analysis), HRQoL data can be used to generate health utility values which are used to 

compute the quality-adjusted life year (QALY) metric.51 The QALY is a standardized 

measure of health outcome which combines the impact on both the length and HRQoL. 

For instance, a QALY gain of one represents the improvement in an individual’s overall 

health equivalent to one year of life lived in perfect health.  

The elicitation of health utilities can be conducted through either direct or indirect 

methods. In direct utility elicitation, individuals from patient populations or the general 

public are asked to value their own health or hypothetical health states. Generally, they 

can be classified into cardinal or ordinal methods. The three direct elicitation techniques 
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using cardinal methods that are most frequently used thus far include the time trade-off 

(TTO), standard gamble (SG), and visual analogue scale (VAS).52 Meanwhile, the two 

most common techniques using ordinal methods include the discrete choice experiment 

(DCE) and ranking exercises.53  

TTO involves individuals making a trade-off between two alternatives: time spent 

in perfect health against time in a health-impaired condition. In SG, individuals would 

select between a certain but less desirable health state and taking a gamble with an 

uncertain outcome which may lead to either being in perfect health or worsening the 

condition (or death).52 In VAS, individuals are asked to rate their health status directly on 

a scale, typically ranging from 0 (“dead”) to 100 (“full health”); however, it is important 

to note that VAS is not a preference elicitation method, as it does not involve making 

choices or trade-offs. In DCE, individuals are asked to select their preferred option from 

a set of two or more alternatives, each characterized by different levels of features of 

attributes. Meanwhile ranking exercises involve individuals ranking alternatives or 

attributes (e.g., from best to worst) according to their preferences.53 Alternatively, in 

indirect utility elicitation, individuals would complete an HRQoL measure whose results 

would then be transformed into utility values using a value set developed using direct 

utility assessment.54  

Overall, the literature indicates a clear preference for indirect elicitation 

techniques in generating utilities for cancer, primarily due to their practicality.55-59 

Choice-based direct techniques, such as TTO and SG, are often challenging for 

individuals to comprehend and apply effectively. In contrast, indirect techniques are less 

cognitively demanding, more cost-effective, and easier to implement. Additionally, the 

use of generic instruments in indirect approaches enables the comparison of QALYs 

across diverse patient groups and diseases. As a result, many health technology 

assessment (HTA) agencies recommend indirect elicitation technique as the preferred 

method.60-62 

  

I.4.3 HRQoL measures in cancer 

There are two fundamental approaches to measuring HRQoL: preference-based 

and non-preference-based methods.63 Preference-based measures (PBMs) consist of a 

multi-domain descriptive system for describing different health states and value set (or 

algorithm) which represents the preferences of general public for the different health 

states. The use of PBMs enables the computation of health utility values, whereas non-
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PBMs focus on measuring HRQoL without incorporating preferences in the 

assessment.51,64,65 A few examples of PBMs include the EQ-5D, Health Utility Index 

(HUI), and Short Form 6 Dimension (SF-6D).66-68  

HRQoL measures can also be classified as generic or disease-specific categories. 

Generic measures are developed to assess HRQoL across a broad range of populations 

and health conditions. Alternatively, disease-specific measures are designed to focus on 

the unique aspects of health related to diseases or conditions. Where generic measures 

serve a necessary role for comparability across different diseases, disease-specific 

measures are more sensitive in detecting changes that are important to patients and 

clinicans.69 

Therefore, in the context of cancer, there can be four types of HRQoL measures 

based on the ‘preference or non-preference-based measures’ and ‘generic or disease-

specific measures’ classifications: generic non-PBMs, generic PBMs, cancer-specific 

non-PBMs, and cancer-specific PBMs (Table I.1).  

 

Table I.1. Classification of HRQoL measures in cancer 

 

Some examples are as follows: i) Generic non-PBMs: Patient-Reported Outcomes 

Measurement Information System (PROMIS) Global Health and 36-Item Short Form 

Health Survey (SF-36),70,71 ii) Generic PBMs: EQ-5D, PROMIS-Preference (PROPr), 

and SF-6D,66,68,72 iii) cancer-specific non-PBMs: the Functional Assessment of Cancer 

Therapy – General (FACT-G) and European Organization for Research and Treatment of 

Cancer Quality of Life Questionnaire Version 3.0 (EORTC QLQ-C30),73,74 and iv) 

cancer-specific PBMs: EORTC Quality of Life Utility Measure-Core 10 dimensions 

(EORTC QLU-C10D) FACT – Eight Dimension (FACT-8D).75,76 To date, the most 

commonly used method for deriving health utility values in breast cancer is indirect 

elicitation through the generic PBM EQ-5D.59 

 

I.4.4 Breast-cancer specific HRQoL measures 

 More specified than the cancer-specific measures of HRQoL, some instruments 

have been developed for the breast cancer population. Commonly, a breast cancer-

 Preference-based Non-preference-based 

Generic EQ-5D, SF-6D PROMIS Global Health, SF-36 

Cancer-specific EORTC QLU-C10D, FACT-8D EORTC QLQ-C30, FACT-G 
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specific measure would include questions that are generally experienced by patients with 

cancer complemented with specific items related to the symptoms and overall experience 

of breast cancer. The two most used and validated breast cancer-specific HRQoL non-

PBMs are the EORTC Breast Cancer-Specific Quality of Life Questionnaire-23 item 

(EORTC QLQ-BR23) and FACT-Breast (FACT-B).77 The 37-item FACT-B consists of 

the 27 items from the FACT-G and 10 “additional concerns” items (breast cancer 

subscale), such as shortness of breath, self-consciousness about the way one dresses, 

bothered by hair loss, worry about other family members getting the same illness, and 

ability to feel like a woman.78 Examples of breast cancer-related questions from EORTC 

QLQ-BR23 include swollen breast, skin problems, or oversensitivity in the area of 

affected breast.79 

 At the time of writing this dissertation, two breast cancer-specific PBMs are being 

developed to better address the concerns of women with breast cancer and reflect their 

preferences: BREAST-Q Utility and Breast Utility Instrument (BUI).80,81 Some breast 

cancer-specific (candidate) dimensions shared by these two measures include breast 

appearance, body image, and interest in sex. 

 

I.5 Financial toxicity 

Financial well-being is an important construct that may affect the overall health 

of individuals.82 However, the diagnosis and treatment of cancer potentially leads to 

catastrophic financial burden.83 The term “financial toxicity” has been coined in the 

literature to describe the negative impact of cancer care on financial well-being.83 This 

phenomenon has been documented worldwide regardless of the country’s income status 

and health or social security systems.84,85 Generally, there are two forms of financial 

toxicity: objective and subjective.86,87 Objective financial toxicity can be measured using 

quantifiable economic metrics (e.g., the monetary amount of out-of-pocket healthcare 

expenses or its ratio to household income), or activities performed to cope with the 

financial burden (e.g., incurring debt and selling assets). Subjective financial toxicity 

refers to the perception of the patients regarding their financial distress. The measurement 

of subjective financial toxicity requires the use of patient-reported measures to capture 

their lived experiences, e.g., Breast Cancer Finances Survey Inventory, Socioeconomic 

Wellbeing Scale, and COST: A FACIT Measure of Financial Toxicity.88-90 

 The financial toxicity construct can be understood through a conceptual model 

based on Bartley’s theory of health inequality, which encompasses three key approaches: 
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material, psychosocial, and behavioral.91,92 The material perspective can be used to 

describe the financial resources that an individual possesses or their access to such 

resources. The psychosocial perspective then describes the emotional and psychological 

aspects of an individual’s financial conditions, may manifest in forms such as financial 

satisfaction, financial worry, or financial efficacy. The third perspective, behavioral, 

describes the real actions performed by individuals in response to their financial situation, 

such as economizing, incurring debt, or even ceasing treatments. Together, these three 

perspectives are interrelated in explaining how financial toxicity manifests in patients: 

material deprivation, negative psychosocial response, and the adverse consequences of 

the preceding two factors. 

Patients with cancer who experience financial toxicity are more likely to 

compromise their treatment which is necessary for their survival chances.93-95  Treatment 

non-adherence is just one of the potential consequences of financial toxicity as patients 

may not be able to afford prescribed medications. In cases where treatments are covered 

by health insurance, patients experiencing financial toxicity may not be able to pay for 

other out-of-pocket expenditures. This includes non-medical (e.g., transportation to 

medical facilities) and medical (e.g., supplements or medical examinations not covered 

by insurance) costs. When financial well-being is improved, it may bring a positive 

influence on the HRQoL and general well-being.96  Moreover, in oncology, HRQoL is an 

important health outcome construct; the improvement of HRQoL potentially improves 

the prognosis and survival of patients.97-100 By improving the financial well-being of 

patients, through alleviating their objective financial burden and subjective financial 

distress, it may promote treatment adherence which contributes to the improved health 

outcomes and increased chances of survival of. At the same time, patients with better 

HRQoL may experience less financial toxicity due to their ability to remain produtive 

and maintain an income. Therefore, a connection between financial toxicity and HRQoL 

may be suggested, highlighting the importance of comprehensive support in cancer care.  

 

I.6 The Indonesian context 

In 2014, Indonesia introduced a National Health Insurance scheme called the 

Jaminan Kesehatan Nasional (JKN) which was aimed at achieving UHC for 

Indonesians.101 The JKN united the previously fragmented protection schemes into the 

world’s largest single-payer health insurance system managed by the Social Security 

Agency on Health (BPJS-Kesehatan).102 According to the WHO, UHC means that every 
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person can access comprehensive quality health services they need, precisely when and 

where they need them, and without experiencing financial hardship.103  

The BPJS-Kesehatan has enrolled at least 91% of the Indonesian population, 

approximately 248 million, as JKN members in 2023. However despite this high level of 

penetration, substantial health inequity persists, as seen in the distribution of healthcare 

professionals and medical equipment.102,104 Further challenges also include stigma, 

education, and other cultural barriers.105 Due to healthcare disparities, some specific 

subpopulations may face more challenges in accessing care. For instance, those living in 

rural areas having to incur more nonhealthcare expenses to reach a medical facility (e.g., 

transportation or additional accommodation for outpatients). Moreover, approximately 

61% of registered JKN members are recipients of government subsidies, therefore 

coming from the lower income group, i.e., a well-studied socioeconomic determinant of 

financial toxicity.106-108 This suggests that even the insured population may be prone to 

financial toxicity. In Indonesia, along with cardiovascular diseases, cancer is a major 

cause of mortality.109 Cancer is also the second costliest chronic disease financed by JKN 

system,110 where the most prevalent cases by organs are breast, cervical, lung, and 

colorectal.111-113 

 

I.7 Aims of the dissertation  

This dissertation encompasses five chapters with the primary purpose of studying 

HRQoL, well-being, and financial toxicity, and their associations in patients with cancer 

in Indonesia. The specific research objectives are outlined as follows: 

1. Perform a systematic literature review and meta-analysis on studies investigating 

the association of financial toxicity and HRQoL in cancer patients. 

2. Explore how patients with cancer experience financial toxicity in Indonesia using 

interpretive phenomenological analysis. 

3. Validate the Indonesian version of the FACIT-COST in a breast cancer population 

in Indonesia. 

4. Validate the EQ Health and Wellbeing (EQ-HWB), EQ-HWB Short (EQ-HWB-

S), EQ-5D-5L, FACT-G, FACT-8D, WEMWBS, and Short WEMWBS 

(SWEMWBS) in a breast cancer population in Indonesia. 

5. Investigate the associations between financial toxicity, well-being, and HRQoL 

in patients with breast cancer in Indonesia. 
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I.8 Outline of the dissertation 

Chapter II provides a systematic literature review on the association between 

financial toxicity and HRQoL, highlighting the research gaps that motivate the 

subsequent studies. Chapter III employs interpretive phenomenological analysis to 

provide insight into the lived experience of financial toxicity in Indonesian patients with 

cancer. Serving as the sole qualitative study, this chapter acts as a preliminary empirical 

exploration of the financial toxicity phenomenon in Indonesia. The following three 

chapters present results from the quantitative survey with a breast cancer sample. 

Chapter IV validates the FACIT-COST subjective financial toxicity measure, while 

Chapter V validates several measures of health-related quality of life and wellbeing (EQ-

HWB, EQ-HWB-S,  EQ-5D-5L, FACT-G, FACT-8D, WEMWBS, and SWEMWBS). 

Chapter VI serves as an additional empirical quantitative chapter, exploring the 

associations between financial toxicity, well-being, and HRQoL. Lastly, Chapter VII 

concludes the dissertation with a summary of findings, methodological considerations, 

future research directions, and theoretical and policy implications. 
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ABSTRACT 

 

Objectives: Financial toxicity is recognised as an important adverse effect of cancer 

treatment that may decrease patients’ health-related quality of life (HRQoL). We aim to 

perform a systematic review and meta-analysis on studies investigating the association of 

HRQoL and financial toxicity measured with the Comprehensive Score for Financial 

Toxicity (COST) in cancer patients and survivors. 

 

Methods: A systematic literature search was completed in PubMed, Web of Science, 

CINAHL, and PsycInfo (last update April 2022). Methodological quality of included 

studies was assessed using Appraisal Tool for Cross-Sectional Studies and Critical 

Appraisal Skills Programme Cohort Study Checklist. Where possible, study outcomes 

were pooled by random-effects meta-analysis. 

 

Results: Thirty-one studies were included with a combined sample of 13,481 patients 

and survivors with more than 25 cancer types from nine countries. Nineteen different 

validated HRQoL instruments were used in these studies, with FACT-G (n=9), EORTC 

QLQ-C30 (n=5) and EQ-5D (n=5) being the most common. All but one included studies 

reported that higher financial toxicity was significantly associated with worse HRQoL. 

Ten HRQoL domains were correlated with financial toxicity, including physical health 

(r=0.34-0.66), social health (r=0.16-0.55), mental health (r=0.21-0.54), and daily 

functioning (r=0.23-0.52). The meta-analysis indicated a moderate correlation between 

financial toxicity and overall HRQoL as measured by FACT instruments (r=0.49, 

95%CI: 0.44-0.54). 

 

Conclusions:  This is the first systematic review and meta-analysis to summarise the 

literature on the association of financial toxicity and HRQoL in cancer patients and 

survivors. Our findings substantiate financial toxicity as a relevant outcome of cancer 

care that is associated with a decline of HRQoL.  
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II.1 INTRODUCTION 

 Cancer is among the leading causes of premature death in the world and it is 

responsible for a large proportion of global disease burden in terms of disability-adjusted 

life years.1-3 Worldwide cancer prevalence is estimated to increase by nearly 50% in the 

coming decade.4 Global economic cost of cancer is estimated to exceed US$ 1 trillion 

annually from productivity loss and premature mortality,5 imposing a severe economic 

burden on patients, healthcare systems, and society. At an individual level, treatment of 

cancer may lead to catastrophic health expenditures and medical bankruptcy.6 The 

financial burden of cancer treatment on patients remains a prevalent issue,7 even in 

countries with universal public healthcare systems.8 

 In oncology, the term ‘financial toxicity’ was introduced to describe financial 

adverse effects of treatment.9 There are two forms of financial toxicity: objective and 

subjective. Objective financial toxicity relates to the quantifiable treatment costs, such as 

out-of-pocket healthcare expenditures,10 while subjective financial toxicity refers to 

patients’ perceived distress arising from the costs of their treatment.11 A recent study 

showed an exponential association between objective and subjective financial toxicity.12 

Unlike the objective form, which can be measured with economic metrics (e.g., the ratio 

of out-of-pocket health care expenditures to income), subjective financial toxicity is more 

challenging to assess because it involves quantifying perceptions using patient-reported 

outcome measures. There are generic instruments, i.e., non-exclusive for cancer, that can 

be used to measure subjective financial toxicity in any health condition, such as the 

InCharge Personal Financial Well-Being Scale.13 Specifically in cancer care, a few 

cancer-specific measures have been developed, which include Cancer Finances Survey,14 

Socioeconomic Well-Being Scale,15 Comprehensive Score for Financial Toxicity 

(COST),16 and Financial Index of Toxicity.17 

 Health-related quality of life (HRQoL) is a key outcome in oncology and improving 

it may influence the prognosis and survival of patients.18 Cancer may seriously disrupt 

patients’ HRQoL, causing physical, mental, and social health problems.19-21 Recently, a 

large number of studies described the association between higher financial toxicity and 

worse HRQoL in cancer patients and survivors, using both qualitative and quantitative 

methods.8,22-27 Financial toxicity is a form of deprivation of financial well-being, which 

is the perception of being able to sustain current and anticipated desired living standards 
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and financial freedom.28,29 It is often intensified by the negative employment and 

subsequent income effects of cancer.30 Some documented health-related implications of 

financial toxicity include medication cessation and adverse mental health consequences, 

such as developing depression and anxiety.25,31 This signifies financial toxicity as a 

potentially important predictor of HRQoL. So far, a systematic review has summarised 

the factors associated with financial toxicity in cancer patients,24 but this was limited to 

urological malignancies and did not specifically focus on subjective financial toxicity and 

HRQoL outcomes. 

Therefore, we aim to perform a systematic review and meta-analysis on studies 

investigating the association of subjective financial toxicity and HRQoL in cancer 

patients and survivors. Previous systematic reviews have highlighted the lack of 

uniformity and the frequent use of non-validated instruments in the measurement of 

subjective financial toxicity.7,24,32,33 To ensure robustness of data and allow for 

quantitative synthesis, this systematic review is centralised on COST, the most widely 

used and validated cancer-specific measure of financial toxicity. Other financial toxicity 

instruments available are often lacking evidence of validity, not cancer-specific, or not 

precisely designed to capture subjective financial toxicity such as the use of items or 

subscales of a HRQoL measure (e.g., the financial difficulty item of EORTC QLQ-

C30).24 Whereas COST is not only the most used measure of financial toxicity in cancer 

patients, but also one with wide availability in multiple languages and sufficient evidence 

of good measurement properties across different cancer types, cultures, and countries.34  

 

II.2 METHODS 

II.2.1  Search strategy 

This systematic review and meta-analysis was performed in accordance with the 

Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA) 

guidelines.35 Four electronic databases (PubMed, Web of Science, Cumulative Index to 

Nursing and Allied Health Literature, and PsycInfo) were searched and updated in April 

2022. The protocol of this systematic review and meta-analysis was registered in 

PROSPERO under number CRD42022302272. 

The search strategy was compiled based on keywords related to cancer, financial toxicity, 

and HRQoL (Appendix II.1). For cancer, we used a PubMed cancer filter developed by 

the National Library of Medicine and the National Cancer Institute.36 This filter combines 
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a set of Medical Subject Headings (MeSH) terms for neoplasms and cancer-related 

journal titles and text words. For HRQoL, the search terms were compiled based on a 

filter to identify HRQoL studies and a list of instrument names from a systematic 

literature review about HRQoL instruments used in cancer.37,38 Financial toxicity search 

terms were adopted from a previous systematic review on financial toxicity in patients 

with urologic cancer,24 combined with several other terms that we had identified during 

preliminary literature search. Google Scholar was also used for citation tracking and 

manual hand-searching of literature.  

II.2.2 Study inclusion and exclusion criteria 

 Studies were included if they: (i) were published in English, (ii) were published as 

original research articles, (iii) had any study design that involved primary data collection, 

(iv) involved patients and/or survivors with any type of cancer aged at least 18 years who 

had undergone treatment for cancer, (v) measured financial toxicity using COST (any 

version), and (vi) measured HRQoL using any standardised  and validated instrument 

(i.e., instruments consisting of a standard set of questions with a scoring system and 

adhering to quality criteria for measurement properties of health status measures).  

Studies were excluded if they: (i) were not published in English, (ii) were 

published as reviews, editorials, or conference publications, (iii) did not include primary 

data collection, (iv) involved pediatric cancer patients or diseases other than cancer, (v) 

did not measure financial toxicity using COST, (vi) did not involve HRQoL outcomes 

that were measured using a standardised and validated instrument, and (vii) did not 

analyse the association between financial toxicity and HRQoL. Pediatric oncology 

patients were excluded because COST was developed to be responded by cancer patients 

18 years and older and our review aimed to focus on patients’ perception and experience 

of financial toxicity and HRQoL, i.e., not proxy or observer reported. 

The inclusion of studies was performed independently by the two authors. The inclusion 

and exclusion criteria were applied to titles and abstracts to identify relevant studies. Full-

text articles were also screened to assure the inclusion of eligible studies. Discrepancies 

between reviewers were solved through discussion until reaching a consensus. 

II.2.3 The Comprehensive Score for Financial Toxicity (COST) 

 COST is a patient-reported outcome measure for subjective financial toxicity in 

patients with any kind of cancer.16 The instrument has a recall period of 7 days. The 
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original version (V1) consists of 11 items, and the most recent second version (V2) has 

12 items. The items relate to financial adequacy, psychosocial reaction, financial efficacy 

and satisfaction, and the impact of financial hardship on family, among others. Each item 

has the following 5 response options: “not at all” (=0), “a little bit” (=1), “somewhat” 

(=2), “quite a bit” (=3), and “very much” (=4). Seven items are scored in reverse (items 

2, 3, 4, 5, 8, and 9). A total score is computed from the sum of items 1 through 11 for 

either version of the scale (excluding item 12 for V2 of the scale). The total score ranges 

from 0 to 44, where lower scores indicate worse financial toxicity. 

II.2.4 Data extraction 

 The following data were extracted from the included studies: title, author names, 

year of publication, country, sample size, sex ratio, study design, cancer type, treatment 

status, cancer stage, time since diagnosis, COST instrument version, COST language 

version, HRQoL instrument(s) used, statistical analysis method(s) performed, and main 

findings. The main findings included the results of the statistical analysis (e.g., correlation 

coefficients, beta coefficients, and p-values) and the conclusion about the association 

between financial toxicity and HRQoL (e.g., higher financial toxicity was associated with 

worse HRQoL). Data extraction was completed by S.P. and verified by F.R. 

II.2.5 Critical appraisal of included studies 

 Two critical appraisal tools were employed to assess the methodological quality of 

the included studies. The Appraisal Tool for Cross-Sectional Studies (AXIS) and the 

Critical Appraisal Skills Programme (CASP) Cohort Study Checklist were used for cross-

sectional and cohort study designs, respectively.39,40 All subparts of the studies (including 

introduction, methods, results, and discussion) were evaluated. The AXIS includes 

twenty items with “yes”, “no”, and “unclear” responses. The CASP Cohort Study 

checklist consists of twelve items with “yes”, “no”, and “can’t tell” responses. For the 

sake of consistency, critical appraisal responses on both appraisal tools that were initially 

“yes” and “no” were relabelled as “favourable” and “unfavourable” as two AXIS 

components were originally scored reversely. The responses “unclear” and “can’t tell” 

were reported under “unclear”. Percentage scores were computed by dividing the number 

of favourable responses with the total number of items of the respective appraisal. 

 For both appraisal tools, a study was assessed to be: (i) good quality if its score was 

equal to or exceeded 70% of the total, (ii) fair quality if the score was between 60% and 
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69.9%, and (iii) low quality if the score was below 60%.41 S.P. performed the critical 

appraisal of the included studies and F.R. verified them. Discrepancies were resolved 

through discussion. 

II.2.6 Qualitative and quantitative syntheses 

 Extracted HRQoL outcomes were categorised as total or overall HRQoL scores and 

domain scores (e.g., mental or emotional, social, and physical health). Every HRQoL 

domain was extracted except financial difficulties because it was considered as a possible 

direct measure of financial toxicity.  

 Meta-analysis was performed to pool good-quality studies using the same HRQoL 

instrument family, where at least three studies were available. Among the statistical 

methods employed in the included studies, only bivariate correlations were reported in 

sufficient number of studies for meta-analysis. The meta-analysis was conducted on the 

correlation coefficients (Spearman’s or Pearson’s) between COST and HRQoL scores. 

The absolute value was taken for the correlation coefficients to correct for the 

directionality of the scales. Then, the coefficients were transformed into z values using 

Fisher’s transformation.42,43 Next, we performed a random-effects meta-analysis using 

the transformed values. Finally, we converted back the Fisher’s z transformed 

correlations to r for the sake of presentation. Correlation coefficients were interpreted as 

follows: very weak (<0.2), weak (0.20-0.39), moderate (0.40-0.59), strong (0.60-0.79), 

and very strong (≥0.8).44  

 Prior to performing meta-analysis, heterogeneity was tested using I-squared 

statistic. The outcomes were deemed to be heterogeneous if the I-squared statistic was 

greater than  30%.45,46 When moderate heterogeneity was detected (I-square statistic 

between 30 and 60%),46 we used a random-effects model with restricted maximum 

likelihood estimator.47,48 Forest plots were generated to present the summary of individual 

and pooled correlation coefficients. Narrative synthesis was presented for results that 

were ineligible for meta-analysis due to substantial heterogeneity (I-squared statistic 

greater than 60%) or insufficient number of studies reporting the correlation between 

COST and HRQoL scores using the same instrument family. Publication bias was 

assessed using Egger’s regression, where a p-value lower than 0.05 indicated possible 

publication bias.49 The meta-analysis was performed in Jamovi statistical software.50  
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II.3 RESULTS 

II.3.1 Study selection 

 A sum of 5,962 records were identified from the systematic search of electronic 

databases (Figure II.1). After removal of duplicates and screening of titles and abstracts 

for eligible 

Abbreviations 

PRISMA, Preferred Reporting Items for Systematic Review and Meta-Analyses; CINAHL: Cumulative Index to Nursing and Allied 
Health Literature; HRQOL: health-related quality of life, COST: Comprehensive Score for Financial Toxicity 

 

studies, 172 full-text articles were screened for inclusion. A total of 30 studies fulfilled 

all the inclusion criteria. Afterwards, one additional study was added through manual 

hand-searching on Google Scholar. Thus, 31 studies were included in this systematic 

review.51-81 

Figure II.1. PRISMA flow diagram 
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Table II.1. Overall study characteristics 

Author 

(year) 
Country 

Study 

design 

Sample 

size 

Mean age (±SD) 

(* indicates 
median) 

Female sex 

ratio 
Cancer type 

Cancer 

stage 

Time since 

diagnosis 

Treatment 

status 

COST 

version 

COST 

language 

HRQOL 

instrument 

Akin-
Odanye, et 

al. (2021)51 

Nigeria CS 173 71.57 ±11.18 0 Prostate NR NR Active V2 NR FACT-P 

Belcher, et 

al. (2021)52 
US CS 78 56.6 ± 12.2 56.4% 

Breast, gastrointestinal, 

lung, liver, prostate, 

melanoma, pancreatic, 

head and neck, 
gynaecologic, kidney, 

and others 

Advanced 
35.5 months, 

median 

Active, 

palliative 

care 

V1 English SF-36 

Benedict, et 
al. (2022)53 

US CS 273 54.65 ± 12.08 100% 

Breast, gynaecologic 

(incl. ovarian, cervical, 

uterine/endometrial, 
vaginal, vulvar, 

peritoneal, and fallopian 

tube carcinoma) 

0-4 
3.42 years, 
average 

Active and 
completed 

V2 English FACT-G 

Bouberhan, 

et al. 

(2019)54  

US CS 240 56* 100% 

Gynaecologic (ovarian, 

uterine, cervical, and 

vaginal) 
 

1-4, benign 
2 years, 

median 

Active and 

in 

surveillance 

V1 

English, 

Spanish, 
Mandarin 

Chinese, 

Portuguese, 

Haitian 

Creole 

EQ VAS 
(EQ-5D 

descriptive 

system was not 

used) 

Chan, et al. 

(2021)55  
China CS 640 59.9 ± 11.1 64.2% 

Breast, gynaecologic, 

head and neck, 

gastrointestinal, 

genitourinary, lung, 

haematologic, brain, 
endocrine glands, bone 

and soft tissue, and others 

1-4 
14 months, 

median 

Active and 

completed 
V2 

Mandarin 

Chinese 
FACT-G 
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Author 

(year) 
Country 

Study 

design 

Sample 

size 

Mean age (±SD) 

(* indicates 

median) 

Female sex 

ratio 
Cancer type 

Cancer 

stage 

Time since 

diagnosis 

Treatment 

status 

COST 

version 

COST 

language 

HRQOL 

instrument 

Coroneos, et 

al. (2020)56  
US CS 532 58 ± 12 100% Breast 

0-3, 

undetermined 
NR 

Completed 

(Post-

surgery) 

V1 English 

BREAST-Q and 

SF-12 

 

(Only 1 out of 3 
BREAST-Q 

domains used) 

De Souza, et 

al. (2017)57 
US CS 233 58.42 ± 11.47 58.4% 

American Joint 

Committee on Cancer 

Stage 4 solid tumour 
(incl. breast, 

gastrointestinal, head and 

neck, pancreatic, prostate, 

lung, and bladder) 

4 
<1 year 
(39%); >1 

year (61%) 

Active V1 English 
FACT-G and 
EORTC QLQ-

C30 

Durber, et al. 
(2021)58  

Australia CS 257 63* 54% 

Breast, lung, skin, 
gastrointestinal, 

gynaecologic, central 

nervous system, urologic, 

head and neck, multiple 

cancers, sarcoma, and 
others 

1-4, not 
staged 

<1 year 

(48%), >1 

year (52%) 

Active and 
without  

V1 English FACT-G 

Ehlers, et al. 

(2021)59  
US CS 226 68* 36% Bladder 

Noninvasive, 

invasive, 

metastatic 

2 years 
(12%), 2-5 

years 

(47%),>5 

years (40%) 

Active and 

in 

surveillance 

V1 English EQ-5D-5L 

Esselen, et 
al. (2021)60  

US CS 334 55* 100% 
Gynaecologic (ovarian, 
uterine, and cervical) 

1-4 
5 years, 
median 

Active and 
in remission 

V1 English EQ-5D-3L 

Gordon, et 

al. (2020)61  
Australia CS 204 58.7 ± 11.7 50% 

Neuroendocrine tumour 
(incl. gastrointestinal, 

pancreatic, liver, and 

lung) 

NR 

<3 years 

(45%), >3 

years (55%) 

NR V1 English EQ-5D-5L 
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Author 

(year) 
Country 

Study 

design 

Sample 

size 

Mean age (±SD) 

(* indicates 

median) 

Female sex 

ratio 
Cancer type 

Cancer 

stage 

Time since 

diagnosis 

Treatment 

status 

COST 

version 

COST 

language 

HRQOL 

instrument 

Hazell, et al. 

(2020)62  
US CS 131 65* 47.3% Lung 2-4 NR 

Active and 

newly 

diagnosed  

V2 English FACT-L 

Kalra, et al. 
(2020)63  

India CS 147 38* 32.5% Brain 1-4 NR Active V2 English FACT-Br 

Liang, et al. 

(2021)64  
US 

PC 

(6 

months) 

121 60 100% 

Gynaecologic (ovarian, 

uterine, cervical, vulvar, 

and vaginal) 

NR NR 
Active and 

completed 
V1 English FACT-G  

Mady, et al. 

(2019)65  
US CS 104 64* 23.1% 

Head and neck (larynx, 

oral cavity, and 
oropharynx) 

1-4 NR Completed V1 English UWQOL  

McLean, et 

al. (2021)66  
Australia CS 53 63.5* 55% Solid organ malignancy 

Early and 

advanced 
NR Active V1 English 

EORTC QLQ-

C30 

Mejri, et al. 

(2021)67  
Tunisia CS 179 52 ± 12.3 70.9% 

Breast, gastrointestinal, 

and  

lung 

0-4 NR Active V1 Arabic FACT-G 
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Author 

(year) 
Country 

Study 

design 

Sample 

size 

Mean age (±SD) 

(* indicates 

median) 

Female sex 

ratio 
Cancer type 

Cancer 

stage 

Time since 

diagnosis 

Treatment 

status 

COST 

version 

COST 

language 

HRQOL 

instrument 

Miller, et al. 

(2021)68  
US CS 196 32.2± 4.5 40.1% 

Gastrointestinal (colon 

and rectal) 

 

1-4 
NR 

Active, 

completed, 

and in 
surveillance 

V1 English FACT-C 

Pavela, et al. 
(2021)69  

US CS 
2,755 
 

NR 77.1% 

American Joint 

Committee on Cancer 

Stage 4 solid tumour 

4 NR Active V1 English 
PROMIS Global-
10 

Petruzzi, et 

al. (2022)70  
US CS 115 54.6 ± 11.6 66% 

Gastrointestinal, 

haematologic, breast, 
lung, and others 

1-4 NR Active  NR English 

FACT-G, 

PROMIS CAT 
(Anxiety, 

Depression, 

Fatigue, Pain 

Interference, and 

Physical 
Function) 

Phillips, et 
al. (2021)71  

US CS 115 NR 57% 

Gastrointestinal, 

haematologic, lung, and 

breast 

1-4 

0-6 months 

(28%), 7-18 

months 

(23%), 19-35 
months 

(26%), >36 

months 

(23%) 

Active V1 
English, 
Spanish 

FACT-G 

Ripamonti, 

et al. 

(2020)72  

Italy CS 118 61.46 ± 12.7 NR 

Breast, lung, 
gastrointestinal, liver, 

endometrial, prostate, 

sarcoma, bladder, head 

and neck, lymphoma, 

leukemia, myeloma, and 
others  

NR NR 
Active and 
completed 

V1 Italian 
EORTC QLQ-
C30 
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Author 

(year) 
Country 

Study 

design 

Sample 

size 

Mean age (±SD) 

(* indicates 

median) 

Female sex 

ratio 
Cancer type 

Cancer 

stage 

Time since 

diagnosis 

Treatment 

status 

COST 

version 

COST 

language 

HRQOL 

instrument 

Rosenzweig, 

et al. 

(2019)73  

US CS 145 58.1 ± 12.5 100% Breast 4 NR Active V1 English FACT-B 

Shim, et al. 
(2021)74  

South 
Korea 

CS 4297 50.4 ± 8.6 100% Breast 0-4 NR Completed V1 Korean 
EORTC QLQ-
C30 

Thom, et al. 

(2021)75  
US CS 106 63.0 ± 12.54 43% Melanoma 

 

3-4  
NR 

Active and 

completed 
V1 English 

EORTC QLQ-

C30 

Urek and 

Ugurluoglu 
(2022)76  

Turkey CS 316 56* 42.1% 

Gastrointestinal, 

haematologic, breast, 

lung, musculoskeletal 

system, and others 

1-4, not 

staged 

<15 months 

(49%), >15 

months 

(51%) 

Active V1 Turkish FACT-G 

Ver Hoeve, 
et al. 

(2021)77  

US CS 103 67.28 ± 10.12 48% 
Breast, gastrointestinal, 
head and neck, lung, and 

prostate 

1-3 NR Completed V1 English PROMIS-29 

R.H. Xu, et 

al. (2022)78 
China CS 590 NR 44.7% 

Liver, breast, kidney, 
gastrointestinal, thyroid, 

lung, oesophageal, 

cervical, bladder, 

lymphoma 

NR NR 
Active, 

completed 
V2 

Mandarin 

Chinese 
EQ-5D-5L 
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Author 

(year) 
Country 

Study 

design 

Sample 

size 

Mean age (±SD) 

(* indicates 

median) 

Female sex 

ratio 
Cancer type 

Cancer 

stage 

Time since 

diagnosis 

Treatment 

status 

COST 

version 

COST 

language 

HRQOL 

instrument 

T. Xu, et al. 

(2022)79  
China CS 152 62.1* 46.7% Lung 3-4 NR NR V1 

Mandarin 

Chinese 
FACT-L 

Yu, et al. 
(2020)80  

China 

PC 

(6 

months) 

440 57.0 ± 9.2 54.30% 
Lung, gastrointestinal, 
and breast 

1-4 0-2 months 
Active and 
completed 

V1 
Mandarin 
Chinese 

WHOQOL-
BREF 

Yusuf, et al. 

(2022)81 
US CS 108 55* 100% Breast 0-4 

7.89 months, 

mean 
Completed V1 English FACT-G7 

Abbreviations 

COST= Comprehensive Score for Financial Toxicity, HRQOL= health-related quality of life, V1= 11-item first version, V2= 12-item second version, CS= cross-sectional study design, PC: prospective cohort study 

design, NR: not reported, FACT= Functional Assessment of Cancer Therapy, FACT-P= FACT – Prostate cancer, SF-36= 36-Item Short Form Health Survey, FACT-G= FACT - General, EQ VAS= EuroQol Visual 

Analogue Scale, SF-12= 12-Item Short Form Health Survey, EORTC QLQ-C30= European Organisation for Research and Treatment of Cancer Core Quality of Life Questionnaire, EQ-5D-5L= 5-level EQ-5D 

version, EQ-5D-3L= 3-level EQ-5D version, FACT-L= FACT - Lung cancer, FACT-Br= FACT - Brain cancer, UWQOL= University of Washington Quality of Life, FACT-C= FACT - Colorectal cancer, PROMIS= 

Patient-Reported Outcomes Measurement Information System, PROMIS Global-10, PROMIS 10-Item Global Health Survey, PROMIS CAT= PROMIS Computer Adaptive Tests, FACT-B= FACT - Breast cancer, 
PROMIS-29= PROMIS 29-Item Profile Measure, WHOQOL-BREF= World Health Organization Quality of Life Brief Version, FACT-G7: FACT-G - 7-Item Version 
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II.3.2 Characteristics of included studies  

 Table II.1 presents the complete overall study characteristics. The included studies 

were published between 2017 and 2022, with more than two-thirds of them published in 

2021 or 2022 (n=21, 68%). Twenty-nine of the study designs were cross-sectional (94%) 

and the remaining two were prospective cohort studies with a follow-up period of six 

months (6%). The studies were conducted in the US (n=18, 58%), China (n=4, 13%), 

Australia (n=3, 10%), India (n=1, 3%), Italy (n=1, 3%), Nigeria (n=1, 3%), South Korea 

(n=1, 3%), Tunisia (n=1, 3%), and Turkey (n=1, 3%). The most used languages for the 

survey instruments were English (n=22, 71%) and Mandarin Chinese (n=5, 16%). The 

total patient sample size of all included studies was 13,481. The sample size of individual 

studies ranged from 53 to 4,297 with a median of 179. Among 17 studies (55%) that 

reported the mean age of respondents, the overall mean age was 57 years. There were 

eight studies (26%) that included only female respondents and one study (3%) that 

included only male respondents. The remaining 22 studies (71%) included both sexes.  

 The investigated cancer types varied widely. The most studied types of cancer 

included breast (n=17, 55%), lung (n=15, 48%), gastrointestinal (n=13, 42%), and 

gynaecologic (n=8, 26%). There were studies that recruited patients with different types 

of cancer (n=21, 68%), while others considered solely one type of cancer (n=10, 32%). 

Twenty-six of the studies (84%) recruited patients up to stage IV of cancer. Thirteen 

studies (42%) reported the time since cancer diagnosis that ranged from ‘between 0 and 

2 months’ to ‘more than 5 years.’ Active or completed interventions that were reported 

in all the studies included chemotherapy (n=22, 71%), surgery (n=17, 55%), radiotherapy 

(n=15, 48%), hormone therapy (n=9, 29%), and immunotherapy (n=8, 26%).  

 Twenty-four studies measured financial toxicity using the 11-item first version of 

COST (77%), six studies used the 12-item second version (19%), and one study did not 

report the version. A total of 19 HRQoL instruments were identified from the included 

studies (Table II.2). These instruments can be categorised into three types: generic (n=9), 

cancer-specific (n=3), and condition-specific (n=7). EQ-5D was the most used generic 

HRQoL instrument (n=5, 16%), with the three-level (EQ-5D-3L) version used in one 

study, the five-level (EQ-5D-5L) version used in three studies, and one study used EQ 

VAS without the descriptive system. The most used cancer-specific HRQoL instruments 

were FACT-G (n=9, 29%) and EORTC QLQ-C30 (n=5, 16%). The most used condition-

specific HRQoL instrument was FACT-L (n=2, 6%), which was developed for patients 
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Table II.2. HRQoL instruments and usage in the included studies 

Type of instrument Instrument name Study (n) 

Cancer type* 

Brain Breast Endocrine  GI Gynaecologic HNC Haematologic Liver Lung MS Prostate Skin Urologic Others 

 

Generic 

EQ-5D-5L59,61,78 3  ✓ ✓ ✓ ✓ ✓  ✓ ✓    ✓ ✓ 

EQ-5D-3L60 1     ✓          

EQ VAS54 

(EQ-5D descriptive 

system not used) 

1     ✓          

PROMIS-2977 1  ✓  ✓  ✓   ✓  ✓    

PROMIS CAT70 1  ✓  ✓   ✓  ✓     ✓ 

PROMIS Global-10**69 1               

SF-1256 1  ✓             

SF-3652 1  ✓  ✓ ✓ ✓  ✓ ✓  ✓ ✓ ✓ ✓ 

WHOQOL-BREF80 1  ✓  ✓     ✓      

Cancer-specific 

FACT-

G53,55,57,58,64,67,70,71,76 9 ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓ ✓ ✓ 

EORTC QLQ-

C3057,66,72,74,75  
5  ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓  

FACT-G781 1  ✓             

Condition-specific 

FACT-L62,79 2         ✓      

FACT-B73 1  ✓             

FACT-Br63 1 ✓              

FACT-C68 1    ✓           

FACT-P51 1           ✓    

BREAST-Q56 1  ✓             

UWQOL65 1      ✓         
*Cancer types were grouped into larger categories, **Cancer type not reported 

Abbreviations 

EQ-5D-5L= 5-level EQ-5D version, EQ-5D-3L= 3-level EQ-5D version, EQ VAS= EuroQol Visual Analogue Scale, PROMIS= Patient-Reported Outcomes Measurement Information System, PROMIS-29= PROMIS 29-Item Profile 
Measure, PROMIS CAT= PROMIS Computer Adaptive Tests, PROMIS Global-10, PROMIS 10-Item Global Health Survey, SF-12= 12-Item Short Form Health Survey, SF-36= 36-Item Short Form Health Survey, WHOQOL-BREF= World 

Health Organization Quality of Life Brief Version, FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT - General, EORTC QLQ-C30= European Organisation for Research and Treatment of Cancer Core Quality of Life 

Questionnaire, FACT-G7: FACT-G - 7-Item Version, FACT-L= FACT - Lung cancer, FACT-B= FACT - Breast cancer, FACT-Br= FACT - Brain cancer, FACT-C= FACT - Colorectal cancer, FACT-P= FACT – Prostate cancer, UWQOL= 

University of Washington Quality of Life, GI= Gastrointestinal, HNC= Head and neck, MS= Musculoskeletal 
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with lung cancer.  

II.3.3 Methodological quality of included studies 

 Figure II.2 presents the appraisal scores of each included study. The appraisal scores 

of the cross-sectional studies using AXIS ranged from 14 (70%) to 19 (95%) out of 20 

(n=29, M=16.2 [81%], SD=0.97 [4.9%]). 

 The two prospective cohort studies that were rated using CASP received scores of 

10 (83%) and 11 (92%) out of 12, respectively. The three AXIS components in which 

most studies had unfavourable responses were (i) description of non-responders (n=26, 

84%), (ii) measures to address and categorise non-responders (n=25, 81%), and (iii) 

justification of sample size (n=22, 71%). However, as every study had an AXIS or CASP 

score of greater than or equal to 70%, it can be concluded that all included studies had 

generally good methodological quality.  

 

II.3.4 Qualitative synthesis 

 Table II.3 summarises the main findings and statistical analysis techniques used in 

the included studies. In assessing the association between financial toxicity and HRQoL, 

16 studies (52%) performed univariate analysis, four studies (13%) performed 

multivariate analysis, and 11 (35%) performed both.  

1. Univariate analyses 

 The univariate approaches used in the included studies consisted of correlation 

analysis (n=23, 74%), bivariate linear regression (n=5, 16%), Wilcoxon rank-sum test 

(n=2, 6%), and student’s t-test (n=1, 3%). For correlation analysis, 17 studies used 

Pearson’s correlation, three studies used Spearman’s correlation, and three did not 

specify the type. All but one studies using univariate analyses,68 reported a significant 

association between financial toxicity and HRQoL. Across the four studies that 

employed bivariate linear regressions to predict HRQoL from COST scores, none 

used the same HRQoL instruments: BREAST-Q and SF-12,56 FACT-Br,63 EORTC 

QLQ-C30,66 FACT-C.68  One study estimated a different model by regressing COST 

scores on FACT-G7.81 
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Abbreviations 

AXIS, Appraisal tool for Cross-Sectional Sudies; CASP, Critical Appraisal Skills Program Cohort Study Checklist

Figure II.2. Methodological quality assessment of the included studies 
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Table II.3. Summary of findings of the included studies 

Author (Year) Main finding Statistical analysis 

Akin-Odanye, et al. (2021)51 

Higher financial toxicity is associated with worse HRQOL 

- COST and FACT-P correlation: r= 0.416 (p<0.01) 

- COST and FACT-P regression: B= 0.392, b =0.181 (p<0.05) 

(i) Correlation (Unspecified)  

(ii) Multivariate linear regression (Hierarchical) 

Belcher, et al. (2021)52 

Higher financial toxicity is associated with worse HRQOL  

- COST and SF-36 Physical Functioning correlation: r= 0.062 (p= 0.599) 

- COST and SF-36 Role Limitations (Physical) correlation: r= 0.282 (p= 0.015)  

- COST and SF-36 Pain correlation: r= 0.320 (p= 0.005) 

- COST and SF-36 General Health correlation: r= 0.025 (p= 0.832) 

- COST and SF-36 Social Functioning correlation: r= 0.183 (p= 0.119) 

- COST and SF-36 Role Limitations (Emotional) correlation: r= 0.276 (p= 0.017) 

- COST and SF-36 Energy/Fatigue correlation: r= 0.014 (p= 0.236) 

- COST and SF-36 Emotional Well-Being correlation: r= 0.393 (p<0.001) 

- COST and SF-36 Role Limitations (Physical) regression: B= 1.31, b= 0.38 (p<0.01) 

- COST and SF-36 Pain regression: B= 1.03, b= 0.41 (p<0.01) 

- COST and SF-36 Role Limitations (Emotional) regression: B= 0.94, b= 0.23 (p= 0.104) 

- COST and SF-36 Emotional Well-Being regression: B= 0.65, b= 0.27 (p<0.05) 

(i) Pearson’s correlation  

(ii) Multivariate linear regression (Hierarchical) 

Benedict, et al. (2022)53 
Higher financial toxicity is associated with worse HRQOL 

COST and FACT-G regression: B= 0.88, b= 0.58 (p < 0.001) 
Multivariate linear regression (Stepwise) 

Bouberhan, et al. (2019)54  
Higher financial toxicity is associated with worse self-reported health 

COST and EQ VAS correlation: r= 0.47 (p<0.001) 
Spearman’s correlation 

Chan, et al. (2021)55  

Higher financial toxicity is associated with worse HRQOL 

- COST and FACT-G correlation: (r= -0.46 (p<0.001) 

- COST and FACT-G Physical Well-Being correlation:  r= -0.34 ( p<0.001) 

- COST and FACT-G Social/Family Well-Being correlation:  r= -0.23 (p<0.001) 

- COST and FACT-G Emotional Well-Being correlation: r= -0.42 (p<0.001) 

- COST and FACT-G Functional Well-Being  correlation: r= -0.39 (p<0.001) 

Pearson’s correlation 

Coroneos, et al. (2020)56  

Higher financial toxicity is associated with worse HRQOL  

(i) Pearson 

Entire Cohort 

- COST and BREAST-Q Psychosocial Well-Being correlation: r= 0.54 (p<0.0001) 

- COST and SF-12 Physical correlation: r= 0.41 (p<0.0001) 

- COST and SF-12 Mental: r= 0.52 (p<0.0001) 

Reconstruction sub-cohort 

- COST and BREAST-Q Psychosocial Well-Being correlation: r= 0.49 (p<0.0001) 

- COST and SF-12 Physical correlation: r= 0.43 (p<0.0001) 

- COST and SF-12 Mental correlation:  r= 0.48 (p<0.0001) 

(ii)  Change in HRQOL (95%CI) per unit of COST score 

(i) Pearson’s correlation  

(ii) Bivariate linear regression 

(iii) Multivariate linear regression 
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Author (Year) Main finding Statistical analysis 

Entire cohort 

- BREAST-Q Psychosocial Well-Being 0.99 (0.86-1.12) 

- SF-12 Physical 0.38 (0.31-0.46) 

- SF-12 Mental  0.49 (0.42-0.56) 

Reconstruction sub-cohort 

- BREAST-Q Psychosocial Well-Being 0.90 (0.73-1.07) 

- SF-12 Physical 0.39 (0.30-0.48) 

- SF-12 Mental  0.45 (0.36-0.55) 

(iii) Change in HRQOL (95%CI) per unit of COST score 

Entire cohort 

- BREAST-Q Psychosocial Well-Being 0.89 (0.76-1.03) 

- SF-12 Physical 0.32 (0.24-0.40) 

- SF-12 Mental  0.45 (0.38-0.52) 

Reconstruction sub-cohort 

- BREAST-Q Psychosocial Well-Being 0.80 (0.63-0.97) 

- SF-12 Physical 0.32 (0.23-0.41) 

- SF-12 Mental  0.37 (0.27-0.46) 

De Souza, et al. (2017)57 

Higher financial toxicity is associated with worse HRQOL 

- COST and FACT-G correlation: r= 0.42 (p<0.001) 

- COST and EORTC QLQ-C30 correlation: r= 0.33 (p<0.001) 

Pearson’s correlation 

Durber, et al. (2021)58  

Higher financial toxicity is associated with worse HRQOL  

- COST and FACT-G correlation: r=0.53 (p<0.0001) 

- COST and FACT-G Physical Well-Being correlation: r=0.40 (p<0.0001) 

- COST and FACT-G Emotional Well-Being correlation: r=0.43 (p<0.0001) 

- COST and FACT-G Social Well-Being correlation: r= 0.18 (p<0.0001) 

- COST and FACT-G Functional Well-Being correlation: r= 0.35 (p<0.0001) 

- FACT-G Physical Well-Being and COST regression: b= 0.504, 95%CI 0.344-0.665 (p<0.0001) 

- FACT-G Emotional Well-Being and COST regression: b= 0.499, 95%CI 0.384-0.796 (p<0.0001) 

- FACT-G Functional Well-Being and COST regression: b= 0.442, 95%CI 0.264-0.62 (p<0.0001) 

(i) Spearman’s correlation  

(ii) Multivariate linear regression 

Ehlers, et al. (2021)59  
Higher financial toxicity is associated with worse HRQOL 

COST (M= 28.4) and EQ-5D-5L Wilcoxon rank-sum test (p<0.001) 
Wilcoxon rank-sum test  

Esselen, et al. (2021)60  
Higher financial toxicity is associated with worse HRQOL  

COST and EQ-5D-3L correlation: r = 0.49 (p<0.001). 
Spearman’s correlation 

Gordon, et al. (2020)61  

Higher financial toxicity is associated with worse HRQOL 

COST and EQ-5D-5L: 

Unadjusted scores (p<0.001) 

- With financial toxicity: M= 0.47, 95%CI, 0.67-0.75 

- No financial toxicity: M= 0.71, 95%CI 0.41-0.54 

Adjusted scores (p=0.01)  

(i) Student's t Test  

(ii) Generalized Linear Model  
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Author (Year) Main finding Statistical analysis 

- With financial toxicity: M= 0.53, 95%CI, 0.45-0.61 

- No financial toxicity: M= 0.69, 95%CI, 0.65-0.73  

Hazell, et al. (2020)62  
Higher financial toxicity is associated with worse HRQOL 

COST and FACT-L correlation: r=0.41 (p<0.0001) 
Pearson’s correlation 

Kalra, et al. (2020)63  

Higher financial toxicity is associated with worse HRQOL 

- COST and FACT-Br TOI correlation (p<0.001) 

- COST and FACT‐G correlation (p<0.001) 

- COST and FACT‐Br Total correlation (p<0.001) 

- COST and FACT-Br TOI regression: beta= 2.4 

- COST and FACT-G regression: beta= 2.0 

- COST and FACT-Br Total regression: beta= 3.0 

(i) Pearson’s correlation  

(ii) Bivariate linear regression 

Liang, et al. (2021)64  

Higher financial toxicity is associated with worse HRQOL 

At baseline, 3 months, and 6 months: 

- COST and FACT-G correlations: r=0.63, r=0.61, r=0.60 

- COST and FACT-G Physical Well-Being correlation: r=0.66, r=0.62, r=0.52 

- COST and FACT-G Social Well-Being correlation: r= 0.30, r=0.33, r=0.37 

- COST and FACT-G Emotional Well-Being correlation: r= 0.37, r=0.54,  r=0.43 

- COST and FACT-G Functional Well-Being correlation: r=0.42, r=0.47, and r=0.46 

Correlation (Unspecified) 

Mady, et al. (2019)65  
Higher financial toxicity is associated with worse HRQOL 

COST and UWQOL regression: Roy’s Greatest Root Value 0.08, F-value 3.61, beta= 0.47 (p= 0.03) 
Multivariate linear regression 

McLean, et al. (2021)66  

Higher financial toxicity is associated with worse HRQOL 

- COST and EORTC QLQ-C30 correlation: r=0.73 

- COST and EORTC QLQ-C30 regression: b= -0.90, p=0.004, 95%CI -1.51 -0.30 

(i) Pearson’s correlation  

(ii) Bivariate linear regression 

Mejri, et al. (2021)67  
Higher financial toxicity is associated with worse HRQOL 

COST and FACT-G correlation: r= 0.39 (p=0.047) 
Pearson’s correlation 

Miller, et al. (2021)68  

Financial toxicity is not associated with HRQOL 

- COST and FACT-C regression: b= 1.01 (p>0.10) 

- COST and FACT-C Emotional Well-Being regression: b= 0.33 (p>0.10) 

- COST and FACT-C Physical Well-Being regression: b= 0.32 (p>0.10) 

- COST and FACT-C Social Well-Being regression: b= -0.03 (p>0.10) 

- COST and FACT-C Functional Well-Being regression: b= 0.20 (p>0.10) 

Bivariate linear regression 

Pavela, et al. (2021)69  

Higher financial toxicity is associated with worse HRQOL 

- COST and PROMIS-10 Physical Global Health correlation: r= 0.46 (p<0.0001) 

- COST and PROMIS-10 Mental Global Health correlation: r= 0.45 (p<0.0001) 

- COST and PROMIS-10 Physical Global Health regression: beta= 0.28 (p<0.0001) 

- COST and PROMIS-10 Mental Global Health regression: beta= 0.13 (p<0.0001) 

(i) Pearson’s correlation  

(ii) Multivariate linear regression 

Petruzzi, et al. (2022)70  
Higher financial toxicity is associated with worse HRQOL  

- COST and FACT-G regression: b= 0.17 (p=0.008) 
Multivariate linear regression 
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Author (Year) Main finding Statistical analysis 

- COST and PROMIS Anxiety regression: b= -0.08 (p=0.59) 

- COST and PROMIS Depression regression: b= 0.06 (p=0.69) 

- COST and PROMIS Fatigue regression: b= -0.2 (p=0.15) 

- COST and PROMIS Pain Interference regression: b= -0.06 (p=0.66) 

- COST and PROMIS Physical Function regression: b= -0.02 (p=0.9) 

Phillips, et al. (2021)71  

Higher financial toxicity is associated with worse HRQOL 

- COST and FACT-G regression for raw score: b=0.59 (p<0.01) 

- COST and FACT-G regression for US population standardised T-scores: b= 0.32 (p<0.01) 

- COST and FACT-G regression for adult cancer patients standardised T-scores: b= 0.34 (p<0.01) 

Multivariate linear regression 

Ripamonti, et al. (2020)72  
Higher financial toxicity is associated with worse HRQOL 

COST and EORTC QLQ-C30 correlation: r= -0.52 (p<0.001)  
Pearson’s correlation 

Rosenzweig, et al. (2019)73  
Higher financial toxicity is associated with worse HRQOL  

COST and FACT-B correlation: r=0.56 (p<0.0001) 

Pearson’s correlation 

Shim, et al. (2021)74  

Higher financial toxicity is associated with worse HRQOL: 

- COST and EORTC QLQ-C30 Global Health Status correlation: r= 0.36 

- COST and EORTC QLQ-C30 Physical Functioning correlation: r= 0.30 

- COST and EORTC QLQ-C30 Role Functioning correlation: r= 0.32 

- COST and EORTC QLQ-C30 Emotional Functioning correlation: r= 0.37 

- COST and EORTC QLQ-C30 Cognitive Functioning correlation: r= 0.30 

- COST and EORTC QLQ-C30 Social Functioning correlation: r= 0.44 

- COST and EORTC QLQ-C30  Fatigue correlation: r= -0.30 

- COST and EORTC QLQ-C30  Nausea and Vomiting correlation: r= -0.18 

- COST and EORTC QLQ-C30  Pain correlation: r= -0.26 

- COST and EORTC QLQ-C30 Dyspnea correlation: r= -0.21 

- COST and EORTC QLQ-C30 Sleep Disorder correlation: r= -0.21 

- COST and EORTC QLQ-C30 Appetite Loss correlation: r= -0.16 

- COST and EORTC QLQ-C30 Constipation correlation: r= -0.14 

- COST and EORTC QLQ-C30 Diarrhea correlation: r= -0.14 
*p-values not reported 

Pearson’s correlation 

Thom, et al. (2021)75  

Higher financial toxicity is associated with worse HRQOL  

- COST and EORTC QLQ-C30 Global Health Status correlation: r= 0.44 (p<0.001) 

- COST and EORTC QLQ-C30 Social correlation: r= 0.55  (p<0.001) 

- COST and EORTC QLQ-C30 Emotional correlation: r= 0.45 (p<0.001) 

- COST and EORTC QLQ-C30 Physical correlation: r= 0.33 (p<0.001) 

- COST and EORTC QLQ-C30 Role correlation: r= 0.52 (p<0.001) 

- COST and EORTC QLQ-C30 Cognitive correlation: r= 0.22 (p<0.001) 

Partial correlation, when controlling for age: 

- COST and EORTC QLQ-C30 Global Health Status correlation: r= 0.11 (p=0.03) 

- COST and EORTC QLQ-C30 Financial Difficulties correlation: r=0.62 (p<0.001) 

(i) Pearson’s correlation  

(ii) Partial Correlation 
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Author (Year) Main finding Statistical analysis 

- COST and EORTC QLQ-C30 Social correlation: r=0.34 (p<0.001) 

- COST and EORTC QLQ-C30 Emotional correlation: r=0.22 (p=0.03) 

- COST and EORTC QLQ-C30 Role correlation: r=0.26 (p<0.01) 

Urek and Ugurluoglu 

(2022)76  

Higher financial toxicity is associated with worse HRQOL 

- COST and FACT-G Physical Well-Being correlation r= 0.405 (p<0.001) 

- COST and FACT-G Social/Family Well-Being correlation r= 0.160 (p<0.001) 

- COST and FACT-G Emotional Well-Being correlation r= 0.344 (p<0.001) 

- COST and FACT-G Functional Well-Being correlation r= 0.226 (p<0.001) 

- COST and FACT-G regression: b= 0.389 (p<0.001) 

(i) Pearson’s correlation  

(ii) Multivariate linear regression 

Ver Hoeve, et al. (2021)77  

Higher financial toxicity is associated with worse HRQOL  

- COST and PROMIS-29 Anxiety correlation: r= -0.34 (p=0.001) 

- COST and PROMIS-29 Depression correlation: r= -0.21 (p=0.031) 

- COST and PROMIS-29 Fatigue correlation: = -0.41, (p=0.000) 

- COST and PROMIS-29 Sleep correlation: r= -0.25 (p=0.010) 

- COST and PROMIS-29 Pain correlation: r= -0.27 (p=0.006) 

- COST and PROMIS-29 Physical Functioning correlation: r= 0.31 (p=0.001) 

- COST and PROMIS-29 Social Functioning correlation: r= -0.31 (p=0.002) 

- COST and PROMIS-29 Anxiety regression: B= -0.09, b= -0.28 (p=0.012) 

- COST and PROMIS-29 Fatigue regression: B= -0.16, b= -0.16 (p=0.001) 

- COST and PROMIS-29 Pain interference regression: B= -0.07, b= -0.07 (p=0.206) 

- COST and PROMIS-29 Physical Functioning regression: B= 0.11, b= 0.11 (p=0.020) 

- COST and PROMIS-29 Social Functioning regression: B= -0.17, b=-0.17 (=0.013) 

(i) Pearson’s correlation  

(ii) Multivariate linear regression 

R.H. Xu, et al. (2022)78 

Higher financial toxicity is associated with worse HRQOL  

(i) Wilcoxon rank-sum test 

COST and physical dimensions of EQ-5D-5L (p<0.001): 

- Mobility: no problem (M=14.8), some problems (M= 11)   

- Self-Care: no problem (M=14.9), some problems (M= 10.2) 

- Usual Activities: no problem (M=15.6), some problems (M= 10.4) 

- Pain/Discomfort: no problem (M= 17.1), some problems (M= 17.4) 

(ii) Latent class analysis  

Divided into four classes based on their health statuses measured using four physical dimensions of 

EQ-5D-5L (mobility, self-care, usual activities, and pain/discomfort) and three subscales of DASS-21 

(depression, anxiety, and stress); Class 1: low physical and psychological (M= 11.9), Class 2: high 

physical and low psychological (M= 10.9), Class 3: low physical and high psychological (M= 8.1), 

Class 4: high physical and psychological (M= 16.9)  

-COST and the four latent classes (p<0.001)  

(i) Wilcoxon rank-sum test 

(ii) Latent class analysis 

 

T. Xu, et al. (2022)79  
Higher financial toxicity is associated with worse HRQOL 

COST and FACT-L correlation: r= 0.44 (p<0.0001) 
Pearson’s correlation 
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Author (Year) Main finding Statistical analysis 

Yu, et al. (2020)80  
Higher financial toxicity is associated with worse HRQOL 

COST and WHOQOL-BREF correlation: r= 0.34 (p<0.01) 
Correlation (Unspecified) 

Yusuf, et al. (2022)81 

Higher financial toxicity is associated with worse HRQOL  

- COST and FACT-G7 correlation: r= 0.617 (p<0.0001) 

- COST and FACT-G7 bivariate regression: beta= 0.973 (p<0.0001) 

- COST and FACT-G7 multivariate regression: beta= 0.874 (p<0.0001) 

(i) Pearson’s correlation  

(ii) Bivariate linear regression 

(iii) Multivariate linear regression 

Abbreviations 

B= unstandardised coefficient, b= standardised coefficient, beta= not indicated whether standardised or not, COST= Comprehensive Score for Financial Toxicity, HRQOL= health-related quality of life, M= mean 

score of COST, FACT= Functional Assessment of Cancer Therapy, FACT-P= FACT – Prostate cancer, SF-36= 36-Item Short Form Health Survey, FACT-G= FACT - General, EQ VAS= EuroQol Visual Analogue 

Scale, SF-12= Short Form Health Survey, EORTC QLQ-C30= European Organisation for Research and Treatment of Cancer Core Quality of Life Questionnaire, EQ-5D-5L= 5-level EQ-5D version, EQ-5D-3L= 3-
level EQ-5D version, FACT-L= FACT - Lung cancer, FACT-Br= FACT - Brain cancer, UWQOL= University of Washington Quality of Life, FACT-C= FACT - Colorectal cancer, PROMIS= Patient-Reported 

Outcomes Measurement Information System, PROMIS Global-10, PROMIS 10-Item Global Health Survey, PROMIS CAT= PROMIS Computer Adaptive Tests, FACT-B= FACT - Breast cancer, PROMIS-29= 

PROMIS 29-Item Profile Measure, DASS-21, Depression= Anxiety= and Stress Scale – 21 Items, WHOQOL-BREF= World Health Organization Quality of Life Brief Version, FACT-G7: FACT-G - 7-Item Version 
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2. Multivariate analyses 

Among multivariate approaches, multivariate linear regression (n=12, 39%), 

generalised linear model (n=1, 3%), partial correlation (n=1, 3%), and latent class 

analysis (n=1, 3%) were performed in the included studies. All these studies reported 

significantly better HRQoL in cancer patients with lower financial toxicity. Nine 

studies reported financial toxicity as a significant predictor of HRQoL using 

multivariate regression models.51-53,56,61,65,71,76,77 For instance, every one-point 

increase in COST score, which indicated less financial toxicity, improved HRQoL 

scores measured with different instruments by 0.59 points (FACT-G),71 0.47 points 

(UWQOL),65 and 0.39 points (FACT-P).51 All these regression models were adjusted 

for socio-demographic factors. These included age,51-53,56,61,65,71,76,77 employment 

status,53,56,76,77 education,51,53,76,77 race,52,53,71 sex,71,77 (loss of) income,65,71 and marital 

status.51,76  Further, in several studies the regression models were controlled for 

clinical variables, such as comorbidities,51,61 cancer type,71,76 cancer stage,53,71 and 

cancer recurrence.53,71 Four other studies estimated multivariate regression models 

differently by using HRQoL to predict financial toxicity.58,69,70,81 One study 

determined the association between COST and EORTC QLQ-C30 using partial 

correlation while controlling for patients’ age.75 Another study used latent class 

analysis to compare COST scores of patients grouped into four latent classes based 

on EQ-5D-5L responses.78 

 

3. Qualitative synthesis of correlations 

Ten studies (32%) reported correlations between COST and any HRQoL domain 

scores (Appendix II.2). Ten HRQoL domains were included in these correlation 

analyses: physical health (r=0.34-0.66), social health (r=0.16-0.55), mental health 

(r=0.21-0.54), daily functioning (r=0.23-0.52), global health (r=0.03-0.44), fatigue 

(r=0.01-0.41), physical functioning (r=0.06-0.33), pain (r=0.26-0.32), cognitive 

functioning (r=0.22-0.30), and sleep (r=0.21-0.25). 

 

II.3.5 Quantitative synthesis 

Meta-analysis was only possible for overall HRQoL scores. Ten studies involving 

2,139 patients measured the association between financial toxicity and overall HRQoL 

using the following cancer-specific and condition-specific instruments: FACT-G, FACT-
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G7, FACT-B, FACT-L, and FACT-P. A random-effects meta-analysis was performed 

with moderate heterogeneity being present in the model (I-squared=60%). The p-value 

for Egger’s regression was 0.638, which indicated no publication bias. The pooled 

correlation coefficient was moderate (r=0.49, 95%CI: 0.44-0.54) (Figure II.3). 

 

Abbreviations 

COST: Comprehensive Score for Financial Toxicity; FACT: Functional Assessment of Cancer Therapy; FACT-B: FACT - Breast; 

FACT-G: FACT - General; FACT-G7: FACT-G 7-Item Version; FACT-L: FACT - Lung; FACT-P: FACT - Prostate; HRQoL: health-

related quality of life 

 

 

II.4 DISCUSSION 

 This is the first systematic review to summarise the published literature on the 

association of HRQoL and subjective financial toxicity using the COST measure in 

cancer patients and survivors, as well as the first to conduct a meta-analysis on these 

outcomes. We included 31 studies in the qualitative synthesis and 10 studies in the meta-

analysis. Overall, these studies involved more than 13,000 patients and survivors from 

nine countries of four continents diagnosed with more than 25 types of cancer. All 

included studies had a generally good methodological quality and were published in the 

past five years, with more than two-thirds published in 2021-22. 

The studies used 19 validated HRQoL instruments, of which the most common 

was the cancer-specific FACT-G used in nine studies. All but one included studies 

reported that higher financial toxicity was significantly associated with worse HRQoL. 

We demonstrated a moderate correlation between financial toxicity and overall HRQoL 

through meta-analysis. We identified 10 HRQoL domains that were related to financial 

toxicity, namely mental health, daily functioning, social health, physical health, physical 

Figure II.3. Meta-analysis on the correlations between financial toxicity (COST) and 

HRQoL scores 
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functioning, global health, pain, fatigue, cognitive functioning, and sleep. This aligns well 

with findings of previous studies that reported an association between financial toxicity 

and a range of clinical symptoms known to be related to the mental and physical domains 

of HRQoL, such as depression, anxiety, and pain severity.31 Further, health utilities were 

estimated in three out of five studies that measured HRQoL using EQ-5D instruments.59-

61 Findings of these studies suggest that there is a significant association between financial 

toxicity and utility loss, and therefore, it may be possible that the mitigation of financial 

toxicity improves quality-adjusted life year gains in cancer patients and survivors.  

The linear regression models used in numerous studies indicated financial toxicity 

as a predictor of HRQoL. As both financial toxicity and HRQoL are influenced by socio-

demographic factors, one may conclude that the association identified between the two 

constructs is attributable to these variables. However, in our review, there were nine 

studies reporting HRQoL to be significantly predicted by financial toxicity after adjusting 

for several socio-demographic characteristics. Future research is warranted to further 

explore for the potential effect of these individual characteristics. 

There are some distinctive findings from the included studies. First, one study in 

the US failed to detect a significant association between financial toxicity and HRQoL in 

colorectal patients, using FACT-C.68 Despite the results being insignificant, the 

association between COST and FACT-C was as expected indicating a decline in HRQoL 

with higher financial toxicity outcomes. Interestingly, this was the only study to focus on 

young adults with a mean age of 32 (range=20-42). Second, four studies regressed 

financial toxicity on HRQoL outcomes and not vice versa. Among them there were two 

studies that aimed to validate COST, i.e., a test of construct validity in Australia or the 

US.58,69 Third, among the studies carried out in patients that completed treatment, one 

study in South Korea exclusively recruited recovered breast cancer patients.74 This 

indicates that COST may also be used outside its original target population and sheds 

light on possible further implications such as experiencing financial toxicity after 

remission. 

Our systematic review pointed out gaps in the existing literature. Most of the 

included studies were from the US and the most common languages used for COST 

administration were English and Mandarin Chinese, whereas there were only two studies 

from Europe and two from Africa. More evidence is needed from other countries to better 
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represent different populations. Additionally, only two longitudinal studies were 

identified. More longitudinal investigations are required to understand the dynamics of 

financial toxicity during the disease course and its impact on HRQoL. Interestingly, our 

included studies showed that the correlation strengths between financial toxicity and 

overall HRQoL were slightly stronger in studies that utilised English instruments 

(median=0.53, range=0.33-0.73),57,58,60,62,64,66,73,81 compared to those in other languages, 

e.g., Mandarin Chinese, Italian, and Arabic (median=0.43, range=0.34-0.52),51,55,67,72,79,80 

and conducted in countries with universal health coverage (median=0.49, range=0.34-

0.73),55,58,66,72,79,80 compared to those without (median=0.42, range=0.33-

0.63).51,57,60,62,64,67,73,81 However, we had inadequate number of studies to further examine 

(e.g., performing subgroup analysis) the potential impact of instrument language or 

universal health coverage on the association between financial toxicity HRQoL.46 

Exploring the role of universal health coverage and mitigation strategies in alleviating 

financial toxicity and improving HRQoL may be an important future research direction. 

Some possible strategies include coverage for direct and indirect healthcare costs, patient 

assistance programs through industry or charity, and financial navigation programs.82 In 

addition, previous investigations suggest that income loss due to cancer may be explained 

by the decline of productivity or job loss,83-86  which also occurs in countries with 

universal health coverage and may even lead to widening economic inequalities.87,88 

Considering that subjective financial toxicity is contingent upon its objective counterpart, 

improvements may also be made by compensating the negative income effects of cancer. 

One plausible way to achieve this is by developing income protection and employment 

reintegration programs for patients and survivors. 

This systematic review has a few limitations. Even though we provided evidence 

of moderate correlation between financial toxicity and HRQoL, the moderate 

heterogeneity calls for a more cautious interpretation of the meta-analysis results. The 

generalisability of our findings may be limited to the observed patient groups in the 

included studies. Some very likely sources of heterogeneity in our pooled model include 

a variety of individual (e.g., age, ethnicity, and cancer type and stage) as well as country-

related characteristics (e.g., health insurance system and social support availability). 

Ideally, techniques such as meta-regression or subgroup analysis would be further 

conducted to precisely identify the cause of heterogeneity. However, they were not 

feasible due to the low number of studies.46 The covariates of interests (e.g., income and 
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ethnicity) for modelling were also unevenly distributed and insufficiently reported across 

the included studies. Future research may focus on the association between financial 

toxicity and HRQoL by considering cross-country differences, e.g., health payment 

system and cultural specificity, while also accounting for socio-demographic variables 

and the use of different HRQoL measures. 

 

II.5 CONCLUSIONS 

To conclude, we provided a summary of the increasing body of literature on 

financial toxicity and its association with HRQoL in cancer patients and survivors. 

Several HRQoL domains, including physical, mental, and social health, were found to be 

related to financial toxicity. Through meta-analysis, we demonstrated financial toxicity 

to be moderately correlated with overall HRQoL. Our findings contribute to the 

understanding of the burden cancer patients experience and confirm financial toxicity as 

a relevant adverse outcome of cancer care. 
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ABSTRACT 

 

Objectives: Financial toxicity is an important adverse effect of cancer. Recent systematic 

reviews have shown that financial toxicity may lead to treatment non-adherence and 

impaired health-related quality of life; both of which may adversely influence the survival 

rates of patients. However, less is known about how patients endure financial toxicity, 

particularly in low- and middle-income countries. The purpose of this study was to 

explore how patients with cancer experience and cope with financial toxicity in Indonesia. 

 

Methods: Semi-structured in-depth interviews were conducted to explore the experiences 

of Indonesian patients with cancer. Qualitative data were analyzed using interpretive 

phenomenological analysis approach. We purposefully recruited eight patients 

undergoing active treatment (aged 27-69) who had been diagnosed with cancer over five 

years before and possessed health insurance at the time of diagnosis.  

 

Results: We identified two main themes: i) the experienced financial burden, with 

subthemes: underinsurance, out-of-pocket non-healthcare cancer-related costs, and 

negative income effect from employment disruption; and ii) the financial coping 

strategies, with subthemes: reallocating household budget, seeking family support, 

rationalizing treatment decisions, and topping up insurance for family members.  

 

Conclusions: This is the first interpretive phenomenological study on financial toxicity 

in the literature and the first qualitative financial toxicity study in Indonesia. Our findings 

provide insight into the occurrence of financial toxicity and coping strategies used by 

Indonesian patients with cancer. The subjective experiences of patients may be 

considered to further improve oncology care, support the need for measurement of 

financial toxicity, and the provision of mitigation programs for patients. 
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III.1 INTRODUCTION 

Financial burden is an important problem experienced by patients with cancer. 

The oncological care needed for survival may cause catastrophic out-of-pocket health 

spending to patients, which is referred to as ‘financial toxicity’ (FT).1 FT arises from 

objective financial burden (e.g., out-of-pocket medical costs) and subjective financial 

distress (i.e., the perceived level of distress reported by the patients.2,3 FT impedes 

individuals of achieving financial well-being, where one can sustain an adequate standard 

of living and financial freedom.4 

Recent systematic reviews have shown that FT may lead to treatment non-

adherence and the impairment of health-related quality of life,5,6 an important construct 

that may even be associated with the survival rate of patients.7 The issue of FT has been 

reported by patients with health coverage from both developed and developing 

countries,8,9 even in those with universal health coverage.10 This is attributable to the 

unanticipated proportion of medical expenses that were not covered by the health plan 

providers.  

The lack of awareness and readiness in facing FT, which could affect the physical, 

psychological, and socio-economic well-being of patients with cancer, was highlighted 

in a meta-synthesis of 14 qualitative studies.11 As a result, patients may be forced to adapt 

both financially and emotionally. A key psychological strategy that mediates between FT 

and health outcomes is coping.12-16 However, very few qualitative studies focusing on 

coping mechanisms for FT have been conducted: a German study performing content 

analysis, a US study utilizing constructivist grounded theory approach, and an Australian 

study conducting thematic analysis, all of which conducted semi-structured 

interviews.9,12,17 So far, FT studies have mostly been performed in high-income and 

English-speaking countries, e.g., United States, United Kingdom, and Australia.5,18 

Investigations in middle- and low-income countries are needed to enable the proper 

understanding of FT cases,11,18,19 and to enable the development of valid measures and 

mitigation strategies according to cultural specificity and socio-demographic context.  

In Indonesia, a middle income country,20 cancer is the second highest cause of mortality 

after cardiovascular disease.21 Its prevalence was 1.49% in 2018 and estimated to rise in 

the future.22 Cancer is also the second most costly chronic disease financed by the public 

healthcare system, the Jaminan Kesehatan Nasional (National Health Insurance program 

or JKN) program administered by the BPJS Kesehatan (The Health Social Security 

Agency).23 The JKN was introduced in 2014 to ensure social health security for 
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Indonesians and achieve universal health coverage. The inception of this single-payer 

insurance program is relatively recent and approximately, 90% of the population have 

been enrolled as members.23,24 Even though JKN members with any type of cancer can 

seek treatment (e.g., surgery, chemotherapy, and radiotherapy) at the designated 

healthcare facilities, there is still a wide gap in the distribution of general practitioners, 

specialist physicians, and medical devices across the country.23 This signifies that even 

the insured population may not be impervious to FT as they potentially need to incur more 

costs to obtain the necessary care. In essence, the proportion of uninsured population and 

the inequality of health delivery quality suggest the relevance of FT in Indonesian patients 

with cancer.  

Further, the FT literature in Indonesia is extremely limited.19 One study measured 

FT and how it affected the risk attitude of 194 patients with cancer and survivors.25 

Another study reported the FT of 109 patients with cancer which was associated with 

household income and number of dependents.26 More explorations are warranted to 

understand the FT dynamics in Indonesia, particularly how patients with cancer manage 

their lives under FT. Therefore, the purpose of this qualitative study is to comprehend 

how patients with cancer in Indonesia experience and cope with FT arising from cancer 

diagnosis and treatment. 

 

III.2 METHODS  

The study design, data analysis, and reporting of findings followed the 

Consolidated criteria for reporting qualitative studies (COREQ) checklist.27 The approach 

to the data collection and analysis was entirely inductive. 

 

III.2.1 Design and participants 

Semi-structured in-depth phenomenological interviews were conducted to 

explore the subjective experience of FT in patients with cancer. Qualitative data were 

analyzed using interpretive phenomenological analysis. To achieve richness of data, 

patient recruitment for the interviews was conducted until reaching saturation. The 

inclusion criteria for patients were: i) at least 23 years of age, ii) spoke Indonesian 

language, iii) had a diagnosis of any type of cancer, iv) diagnosed with cancer at least 

five years prior to the interview, v) possessed health insurance at the time of diagnosis, 

vi) actively undergoing cancer treatment, and vii) signed informed consent for the study. 

The minimum five-year diagnosis criterion was determined to fittingly capture the 



 

55 

 

 

experience of cancer burden. This resulted in the minimum patient age of 23 years old, 

that is five years after the adult age of 18. The recruitment of patients was done through 

snowball sampling. 

 

III.2.2 Data collection 

An in-depth phenomenological interview guide was created by S.P. and F.A.N. 

The interviews focused on the experience of financial burden and the influence of cancer 

on the financial aspects of their lives. Example questions included “How did you realize 

that you have cancer?”, “What burden did you experience from cancer?”, “Did your 

cancer disrupt your finances?”, “If the cancer disrupted your finances, in what ways did 

it affect you?”, “Were there any financial adjustments that you had to make?”, and “Is 

there anything else that you would like to add?” 

The one-on-one in-depth video-interviews were conducted between January and May 

2022. Video-based qualitative interviews were chosen in response to the regulations on 

social restrictions during the COVID-19 pandemic. The interviews were scheduled after 

the patients provided informed consent. In consideration of the potentially frail physical 

condition of patients who were undergoing active treatment, the interviewers offered 

dividing the interview into two sessions. Prior to the interview, every patient completed 

a brief questionnaire about their cancer history (e.g., cancer type by site, year of 

diagnosis) and socio-demographic background (e.g., age, sex, education, individual 

monthly net income). The interviews took place virtually on Zoom (Zoom Video 

Communications, Inc). All interviews were audio recorded with the patients’ permission. 

There were three interviewers (E.P.H., I.H.P., and F.A.N.), all of whom had previous 

interviewing experience. Notes were written during and after the interview sessions. 

Biweekly panels were held to reflect on data collection process. After the completion of 

all interviews, the patients were offered an optional compensation of IDR 200,000 

(approximately US$ 12.7) for Internet costs or mobile phone credit, which was accepted 

by six patients (75%). 

 

III.2.3 Interpretive phenomenological analysis (IPA) 

The IPA was followed to analyze the qualitative data. This approach involved a 

detailed examination of the participants' lifeworlds and their personal lived experiences.28 

Therefore, we were able to understand deeply how the patients uniquely perceived and 

interpreted the dynamics of their FT experience.29 The IPA was performed by F.A.N., 
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E.P.H., I.H.P., and S.P. All interviews were transcribed verbatim by trained research 

assistants and verified by F.A.N and S.P. First, the research team read the transcripts 

multiple times. To inductively derive emerging themes, exploratory notes were coded and 

clarified independently by E.P.H. and I.H.P. Afterward, the potential themes were refined 

and labeled through panel discussions. Discrepancies were resolved through a consensus 

process within the team led by S.P. Ultimately, all synthesized themes were central, 

relevant, and related to one another. Data analysis and management were performed in 

Microsoft Excel (Microsoft Corporation). 

 

III.2.4 Ethics 

All included patients were given comprehensive information about the description 

of the research, potential risks of triggering psychological trauma, voluntary participation, 

and possibility of withdrawing participation. All patients agreed to engage in the study 

by signing informed consent electronically. The protocol of this qualitative research was 

reviewed and granted ethical approval by the Research Ethics Committee of Gadjah Mada 

University (no. KE/UGM/001/EC/2022, granted on January 11, 2022). 

 

III.3 RESULTS 

A total of nine patients with cancer history were recruited. One interview was 

annulled because the patient did not fulfill the minimum disease duration criterion, 

resulting in a final sample of eight patients. Three patients (P1, P2, and P6) expressed 

their interests after receiving the patient recruitment poster on social media and were 

recruited through telephone. The other five patients (P3-P5, P7, and P8) were recruited 

through referrals of patients P1, P2, and P6. None of the research team members had any 

prior relationship with the patients before the interviews. 

The interviews were conducted in Indonesian language with an average length of 

123 minutes per patient. Six patients were interviewed in a single session, whereas two 

patients completed the interview in two sessions with a one-week lag in between 

interviews.  

The included patients had a median age of 36 years (range=27-69). They were 

mostly female (n=5), part-time workers (n=4), and had completed tertiary education 

(n=6). The ethnic group of the patients were Javanese (n=4), Chinese (n=2), Papuan 

(n=1), and Sundanese (n=1). The cancer types were lung (n=4), thyroid (n=3), and throat 
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(n=1). The median of duration since cancer diagnosis was 6.5 years (range=6-10 years). 

The characteristics of the eight patients included in our study are presented in Table III.1. 

 

Table III.1. Characteristics of included patients 

Characteristic Description Median (range) or n (%) 

Age  (in years) 36 (27-69) 

Sex Female 5 (62.5%) 

 Male 3 (37.5%) 

Highest level of education Bachelor’s degree 4 (50%) 

 Master’s degree 2 (25%) 

 Associate’s degree 2 (25%) 

Cancer type by site Thyroid 4 (50%) 

 Lung 3 (37.5%) 

 Throat 1 (12.5%) 

Disease duration (in years) 6.5 (6-10) 

Ethnicity Javanese 4 (50%) 

 Chinese 2 (25%) 

 Papuan 1 (12.5%) 

 Sundanese 1 (12.5%) 

Province of residence West Java 4 (50%) 

 East Java 1 (12.5%) 

 Jakarta 1 (12.5%) 

 Papua 1 (12.5%) 

 Yogyakarta 1 (12.5%) 

Personal monthly net income <1,000,000 IDR 3 (37.5%) 

 2,000,000-4,000,000 IDR 2 (25%) 

 4,000,001-8,000,000 IDR 2 (25%) 

 >8,000,000 IDR 1 (12.5%) 

Marital status Married 7 (87.5%) 

 Single 1 (12.5%) 

Occupation Part-time worker 4 (50%) 

 Full-time employee 2 (25%) 

 Business owner 1 (12.5%) 

 Unemployed 1 (12.5%) 
Note. US $1 = 15 731 IDR (based on the 30 December 2022 middle exchange rate). IDR indicates Indonesian Rupiah 

 

The analysis resulted in six subthemes that were classified into two main themes: 

1) the experienced financial burden, and 2) the financial coping strategies.  

 

III.3.1 The experienced financial burden 

Three subthemes in were identified: i) underinsurance, ii) out-of-pocket non-

healthcare cancer-related costs, and iii) negative income effect from employment 

disruption. These subthemes explained the factors that influence the occurrence of 

financial toxicity. 
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1. Underinsurance 

None of the included patients were diagnosed at an early stage. All patients 

professed about the lengthy overall process for a definitive conclusion from the 

physicians. However ultimately, all patients received the medical treatment that they 

needed. Even though covered by health insurance, all patients expressed their 

grievances about the insufficiency of their coverage, which was perceived to be the 

main cause of their FT. The issue of underinsurance was brought up because the 

policies were inadequate to cover all cancer treatment costs. One patient said: 

 

“I kept using JKN. It helped a lot even though it did not cover every medical 

treatment.”  

(P1, male, 62, lung cancer)  

 

As a result, all patients had to pay out-of-pocket for healthcare costs that included 

medication and diagnostic tests. Two patients said: 

 

“At that time, I could not afford a complete lab work. It was still very 

expensive then and it was not covered by my health insurance.” 

(P5, 36, female, thyroid cancer) 

 

“There were some drugs that were not covered by my insurance. For me, my 

most expensive medication was the nasal spray.” 

(P7, 27, male, throat cancer)  

 

Further, all patients expressed frustration with the costs that they may have to deal 

with for the rest of their lives due to the risk of relapse. Two patients mentioned: 

 

“There is nothing cheap about cancer because the treatment has no end to 

it.”  

(P1, 62, male, lung cancer) 

 

“After I was operated and the thyroid cancer along with the glands was 

removed, I had to take medication for the rest of my life.”  

(P6, 35, female, thyroid cancer) 
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2. Out-of-pocket non-healthcare cancer-related costs 

To obtain treatment and examination, all patients also had to disburse on non-

healthcare costs, which included transportation, accommodation, and wages for 

domestic helper (e.g., caregiver, housekeeper, nanny, and driver). P3 shared his 

experience: 

 

“It was.. 2016 and 2017. I went to Singapore every three weeks. So, in those 

two years, I went to Singapore probably 35 times. I spent 10 million rupiah 

every time I went to Singapore for flights and hotel rooms.” 

(P3, 62, male, lung cancer) 

 

For all patients, transportation was highlighted to be their main non-healthcare 

costs. Five patients (P2, P4, P5, P6, and P7) had to travel out of town due to the 

unavailability of certain medical procedures in their residence city or town. For 

example, P4 had to travel 400 kilometers from Malang to Yogyakarta for every round 

of treatment: 

 

“JKN is really good. Even poor people are covered. We don’t have to think 

much about the treatments, but we have to think about transport, 

accommodation, and others. As a patient, it is really a burden. Every three 

months I have to prepare funds, mostly allocated for transportation and 

accommodation.” 

(P4, 36, female, thyroid cancer) 

 

3. Negative income effect from employment disruption 

After being diagnosed with cancer, all patients experienced disrupted livelihood 

and loss of income. In treating cancer, they had to make lifestyle alterations which 

impacted their work behavior. They recognized the need to improve their work-life 

balance in favor of maintaining a healthy diet, fending off fatigue, and allocating time 

for follow-up examinations and treatments. All patients viewed cancer as a change 

that negatively influenced their work performance and career, such as loss of clients 

and potential job promotion with higher pay. One patient described: 
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“Being a cancer survivor, [my co-workers] became sympathetic toward me. 

They reduced my workload and told me not to get too tired. I find this 

discriminatory. I was seldomly involved in decision-making process.” 

 

“[At the time] I was supposed to become a permanent employee. I could have 

shined in that company and become a young executive. I was making [tens of 

millions of rupiah].”  

(P2, 30, female, thyroid cancer) 

 

Further, five patients (P2, P4, P5, P6, and P7) felt to have inconvenienced their 

colleagues due to treatment scheduling that required partial or full days of leave and 

treatment side effects. P5 was bothered by the attitude of her colleagues: 

 

“At work, I felt that they were lacking awareness. I mean, they could not really 

accept that I had to take days of leave. They could not really tolerate that. It 

was unpleasant becoming the talk of the office, a gossip.” 

(P5, 36, female, thyroid cancer) 

 

Six patients (P2, P3, P4, P5, P6, and P8) had to leave their occupations, where 

four became homemakers with part-time work, one started a business, and one 

became unemployed. Two patients reflected on this change: 

 

“Yes, clearly I switched jobs because of cancer. I was working in a corporation 

with a high workload with at least eight hours of work, and sometimes doing 

overtime. My body does not agree with this.” 

(P2, 30, female, thyroid cancer) 

 

“Praise the Lord, I had high income before I got cancer. But what can I do 

about it? God’s plan for men is different from the plans of the men 

themselves.” 

(P7, 27, male, throat cancer)  
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III.3.2 The financial coping strategies 

Four subthemes were identified: i) reallocating household budget, ii) seeking 

family support, iii) rationalizing treatment decisions, and iv) topping up insurance for 

family members. These subthemes expressed how the patients adjusted their financial 

conditions in coping with the experienced financial toxicity. 

 

1. Reallocating household budget 

Financial sacrifices were made to allow for cancer treatment. All patients 

expressed that cancer-related expenditures had become a fixed component of the 

household financial budget. As cancer is a life-threatening disease, healthcare 

budgeting became the financial priority in the family.  Portions of regular monthly 

income and lifetime savings had to be re-allocated to finance treatment costs and 

supplements during post-treatment recovery. Basic living expenses (e.g., housing, 

food, clothing, transportation) were economized and luxury wants (e.g., vacation, 

hobbies) were either delayed or canceled. The funds saved from these cost-cutting 

measures were channeled to pay for the on-going cancer treatments or in anticipation 

of future ones. P5 shared her experience in economizing costs: 

 

“At the end, we sacrificed the needs that were not so urgent. These were actual 

needs! But we had to pay for the treatment, so, it’s okay, we postponed them.”  

 

“I had to adjust my budget to afford the transport to the hospital. At first, my 

husband and I took the train and bus which cost 70.000 rupiah. Then, I told 

my husband that we would save money if we biked from Bogor to Jakarta and 

back. The fuel cost did not exceed 50.000 rupiah per trip.”  

(P5, 36, female, thyroid cancer) 

 

To increase personal cash flow and sustain their treatment, three patients (P1, P3, and 

P8) sold tangible assets. Two patients shared their experiences: 

 

“I sold [real estate] property, it was enough for the drug costs”  

(P1, 62, male, lung cancer) 
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“By chance, my husband had invested in land which was then sold. My husband 

then purchased [Singaporean] dollars to pay for the treatment.”  

(P8, 69, female, lung cancer) 

 

After entering remission or upon improvement of health, the patients still had to 

allocate budget for medical tests, supplements, and dietary needs. Learning from the 

years of experience in undergoing treatment and the utilization of health insurance, 

the patients and their family were able to estimate the amount of funds needed for 

each round of examination and treatment. Afterwards, the amount was budgeted 

along with the identification of the source of the funds. Household expenditures were 

mapped and sorted according to priority or nature of urgency. All patients increased 

their healthcare budget. One patient described: 

 

“I divide my income into sets of funds. When I was single, I saved money 

frequently. I thought if I fell sick, it would implode my finances. And turns out I 

was right. So, I divided my money into living, investments, zakat [Muslim 

charity], and entertainment. Only now my healthcare funds have larger portion. 

It even goes to 40%!” 

(P2, 30, female, thyroid cancer) 

 

2. Seeking family support 

Due to high costs, not all patients were able to gather sufficient funds for 

treatment. In addition to cutting back on expenses and using their savings, three 

patients (P4, P5, and P7) had to seek external financial support from family members. 

Initially, P4’s cancer treatment costs were financed by her father because she did not 

have a steady flow of income prior to getting married. After becoming a married 

woman, she obtained financial support from both her father and husband. Spouses, 

parents, and other relatives were not only materially helpful, but also emotionally 

supportive and even had a role in healthcare decisions. The patients felt that family 

support enabled them to mitigate FT and focus more on undergoing treatment and 

recovering. In the case of P8, her husband had a central role in making treatment 

decisions and financing out-of-pocket costs. She regarded this as the social role and 

responsibility of her husband:  
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“My husband handles every treatment. I gave the [control] to him. If he says 

that there is no money left and this is where I should get treated, then I would 

obey him. I am not the kind of wife who questions whether we have money or 

not, even though I know how much my husband has in the bank. Money 

management is my husband’s responsibility.” 

 (P8, 69, female, lung cancer) 

 

3. Rationalizing treatment decisions 

An interplay of factors was considered by the patients when making healthcare 

decisions, e.g., the potential risks and benefits of the treatment, how to gather the 

funds needed for treatment, and how the treatment choice would financially affect the 

family. Being constrained, the patients rationalized their decisions as a response. 

Faced with options recommended by the physicians, every patient selected the 

alternative that matched their financial capacities. When the patients perceived that a 

condition improvement or an increase in chances of recovery were possible, they 

showed their willingness to disburse more money for treatment. Four patients (P1, 

P3, P4, and P8) opted for costlier treatments which they assumed to be more effective. 

For example, in treating her thyroid cancer, P4 opted for brand-name instead of 

generic drugs, even though certain brand-name drugs were not covered by the JKN 

insurance scheme. P1 also selected a costlier alternative which he needed to pay out-

of-pocket: 

 

“After discussing with my family about costs, we chose the more expensive 

medicine because it is said that my hair would not fall, no nausea, no 

tinglings, no baldness. The cheaper one, they say, has more side effects”  

(P1, male, 62, lung cancer)  

 

Three patients (P1, P3, and P8) opted for treatment overseas in Singapore and 

Malaysia, thereby incurring higher transportation and accommodation costs. They 

learned about the potentially better quality of healthcare overseas through the 

experience of others. After discussing with his family, P3 decided to participate in a 

clinical trial of a new cancer drug in Singapore: 
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“The doctor in Singapore spoke with my brother. My friend suggested him to 

get a second opinion. I heard that some hospitals in Singapore were backed 

by pharmaceutical companies and if lucky, we could get free trials as part of 

their [research and] development.” 

(P3, 62, male, lung cancer) 

 

Three patients (P1, P5, and P6) also sought for complementary alternative 

treatments to sustain their conditions in the forms of herbal medicine and spiritual 

healing. Three patients shared their experiences: 

 

“So the herbal medicine was made by boiling. A liter cost 800 thousand 

rupiah. Each day I had to finish a liter. I bought eight liters at a time and I 

stored it in the fridge.”  

(P1, 62, male, lung cancer)  

 

“I was referred by a pharmacology lecturer about this lotus pill. I had 

consumed it before I decided to get surgery. The pill was expensive, and I 

took 15 pills a day.” 

(P6, 35, female, thyroid cancer) 

 

“I traveled to Pemalang to pursue an alternative treatment. They rubbed my 

neck with cotton dipped in holy water. I personally do not understand these 

things. They prayed while rubbing my neck. Abracadabra, the cotton was 

suddenly drenched in blood. They said my cancer was gone.” 

(P2, 30, female, thyroid cancer)  

 

Further, all patients expressed their willingness to pay for certain expenses out-

of-pocket if they could afford them to save time. They learned this from their 

experience in navigating claims process and doctor referrals that consumed 

considerable time. Two patients conveyed their stress: 

 

“Turns out some laboratories in East Java were not under the JKN scheme. 

They do 100% in Yogyakarta and Semarang, but, in Surabaya is not that simple. 

The queue is long, and the process is complex!”  
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(P5, female, 36, thyroid cancer)  

 

“The rules are just really complicated. I mean it’s convoluted in my opinion. I 

ended up paying more..”  

(P4, female, 36, thyroid cancer) 

 

All patients highlighted the importance of earlier assessment to obtain a faster 

medical referral and timelier treatment to prevent the spread of cancer. The patients 

indicated that getting earlier assessment would have enabled them to prevent a higher 

level of FT. They believed that by being early, they could have been more thorough 

in consulting with the doctors and navigating the insurance administration flow. Two 

patients shared their experiences: 

 

“All this time, I have been paying for blood work with my own money. I don’t 

use JKN for this, it’s faster. It’s fine because it’s only every six months. But, I 

do use JKN for scans because they are expensive!”   

(P6, 35, female, thyroid cancer) 

 

“I planned to make a biopsy appointment at xxx laboratory, but I had heard 

that the waiting list for this was long. It would take two, even three months 

before one could get in. After samples are taken, the results would also take 

one or two months. This is way too long. They have way too many patients” 

(P1, 62, male, lung cancer)  

 

All patients also rationalized in earning the money to finance for treatments. 

Although every patient was aware that working while undergoing treatment might 

delay the recovery process, they persisted. One patient described: 

 

“I am a cancer patient who must work to pay for my treatment. Praise the Lord, 

I still work to support myself. It’s true that my husband earns [an income], but 

that is for daily needs. But for my treatment, I have to keep earning [money] to 

sustain it.”  

(P2, 30, female, thyroid cancer) 
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4. Topping up insurance for family members 

All patients emphasized the importance and benefits of health insurance when 

accessing medical care. One patient expressed his appreciation: 

 

“I was lucky to be insured. It helped me cover my costs.” 

(P1, male, 62, lung cancer)  

 

However, people with cancer history are unlikely to obtain a new private health 

insurance policy post-diagnosis. As a result, patients had to either utilize public 

insurance or finance the entire treatment using personal assets. Four patients (P1, P2, 

P3, and P6) compensated by signing up family members into health insurance 

programs or topping up their existing premiums to cover critical illnesses (e.g., 

cardiovascular disease, stroke, and cancer), even though prospective insurance 

claims would never be channeled to the patients. This was done to enhance household 

financial planning and prevent possible future FT within the family members. P3, 

who was an insurance agent prior to getting cancer, expressed his regret on not 

financially protected against cancer. He compensated by upgrading this family 

members’ protection: 

 

“Now, after I got cancer, the insurance did not want to cover me. It is 

possible for heart diseases, but when it comes to cancer, they suddenly 

have all these provisions.”  

 

“Even when I had insurance [in the past], it was never 100% [covered]. 

For myself, I could not top up my insurance anymore because of my 

[cancer] history. What I can do is to maintain my health, eat well and do 

enough sports, but for my young children.. I tell them to get enough 

exercise and I also added their insurance protection.”  

 (P3, 62, male, lung cancer) 

 

In addition, two patients (P2 and P6) who had the financial capacity financed their 

family members to get cancer screening, motivated by prudence and perceived 

unpredictability of cancer diagnosis. P6 shared her experience: 
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“We are regulars at xxx lab and they have these cancer risk assessments. 

But my husband did not want to [do them], oh well.. But for my children.. I 

was pregnant after I had the cancer, so this may affect them. So, we 

routinely did the assessments for them. My doctor said that my cancer is 

not [a] genetic [disease], not passable to my children, but I still do this 

just for my peace of mind, just to be sure.”  

(P6, 35, female, thyroid cancer) 

 

 

III.4 DISCUSSION 

This is the first qualitative study to explore how Indonesian patients with cancer 

experience FT and, to our knowledge, the first interpretive phenomenology study on FT 

in the literature. Our analysis of qualitative data resulted in two themes: ‘the experienced 

financial burden’ and ‘the financial coping strategies.’ The former elaborates the 

perceived contributing factors to the experience of FT, and the latter discusses the coping 

strategies implemented by the patients.  

Overall, our subtheme findings correspond with previous FT studies. We found three 

contributing factors in the occurrence of FT: out-of-pocket healthcare and non-healthcare 

cancer-related expenditures,11 being underinsured,30 and employment disruption that 

caused negative income effects.31,32 In coping with FT, four financial adjustment 

strategies were identified: expenditure reduction and budget reallocation,12,33 seeking 

financial support,12,33 rationalizing treatment,34 and topping up insurance.11 Interestingly, 

none of our included patients applied for formal loans to pay for their treatment, which 

was a coping strategy found in German patients with cancer.12 This indicates Indonesian 

patients’ preference for interpersonal over institutional support from corporations or 

financial institutions. In Indonesia, family may have a considerable influence in health 

decisions.35,36 We found that family members (e.g., spouse, parent, and sibling of a 

parent) had a nuanced role, which was even framed as a responsibility. Not only did they 

provide financial and emotional support, but also; for some, family members determined 

healthcare decisions for the patient. This is a cultural distinction illustrated by 

collectivistic behavior.  

Indonesia is making meaningful progress toward achieving universal health care 

(UHC).37 However, the patients’ experiences of hardship in obtaining cancer care (i.e., 

from diagnosis to treatment) indicated inequalities in access to healthcare. The results of 
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this study challenge the way we look at ‘financial toxicity’, which has been defined as 

the consequence of cancer treatment. It may be possible that patients with cancer have 

experienced subjective FT even before undergoing treatment due to lack of healthcare 

access and quality. Therefore, Indonesia must accelerate their efforts in advancing the 

necessary infrastructure and facilities; including but not limited to skilled health 

professionals. Further, in adherence to the World Health Organization, the goal of UHC 

is to ensure every person has access to health services without financial hardship.38 

Presently, the issue of FT has received little to no attention in Indonesia. There are 

initiatives that may be considered to tackle this issue. First, communicating to patients 

about FT. Patients can be educated by health professionals about the financial and other 

psychosocial consequences of treatment, even under insurance coverage. Second, 

properly detecting subjective FT in patients using a valid and reliable scale. Concurrently, 

mitigation programs can be provided to patients to prevent and combat FT. Interventions 

like non-healthcare cost coverages (e.g., transportation and accommodation related to 

treatment) and provision of financial navigation programs have been shown to ameliorate 

FT.39 To anticipate the negative income effects of cancer, employment reintegration 

programs may also be provided. Future investigations may be directed toward the 

measurement of FT and the development of mitigation programs that may alleviate FT 

for the Indonesian population. 

This study has limitations. First, we focused on the subjective experience of the 

patients through interpretive phenomenological analysis. The use of this approach enables 

researchers to interpret the unique and subjective lived experience of the participants, 

instead of making empirical generalizations. Therefore, applying the findings of this 

study in other contexts calls for a more careful judgment. Second, while the relatively 

small sample size may be a potential limitation of the present study, data saturation was 

reached as no important new themes emerged by the fourth interview. All our patients 

had survived their cancer for at least six years and half of them were patients with thyroid 

cancer. We believe this attained sufficient richness in shared perspective upon the 

phenomenon of FT to derive representative conclusions. Third, the levels of FT in patients 

were not objectively assessed prior to the interview. This was chosen because we wanted 

to explore the phenomenon of FT in an entirely inductive approach. To be more resource 

efficient, future studies may consider using a validated scale (e.g., the Comprehensive 

Score for Financial Toxicity) to screen patients with FT. Fourth, our inclusion criteria did 

not allow us from capturing the FT experiences of patients who were in end-of-life care, 
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specifically from being unable to afford cancer treatment. This perspective has yet to be 

explored and may be considered for future FT studies. Fifth, conducting virtual interviews 

might have excluded prospective patients who did not possess the technological access. 

However, the use of videos was essential to capturing facial expressions and body 

language cues. 

 

III.5 CONCLUSIONS 

In summary, we provided an insight into the experience of FT and coping 

strategies used in patients with cancer in Indonesia. Our interpretive phenomenological 

analysis revealed the perceived factors contributing to the experience of FT: 

underinsurance, out-of-pocket non-healthcare cancer-related costs, and negative income 

effect from employment disruption. In response, financial coping strategies were 

implemented through household budget reallocation, family support obtainment, 

treatment rationalization, and the purchase of health insurance for family members. We 

expect that the findings of this qualitative study may help policymakers in healthcare in 

Indonesia and other countries with similar characteristics. 
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ABSTRACT  

 

Background: Financial toxicity describes the impairment of financial well-being in 

patients due to the burden of cancer diagnosis and care. The COST: A Functional 

Assessment of Chronic Illness 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 interviewers. 

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 measurement properties of the Indonesian version of FACIT-
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COST. The Indonesian FACIT-COST demonstrates acceptable psychometric 

performance and shows potential as a valid measure of subjective financial toxicity. The 

instrument may serve as a valuable tool for informing health policies that focus on 

providing resource support to improve cancer care in Indonesia. 
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IV.1 INTRODUCTION 

Financial toxicity is the impairment of financial well-being in patients arising 

from the burden of cancer diagnosis and care. Experienced by patients with cancer around 

the world, unmitigated financial toxicity may lead to adverse consequences that include 

treatment non-adherence, impaired health-related quality of life, and poorer survival 

outcomes.1-4 To better understand the burden of cancer, valid measurement of financial 

toxicity is essential. Generally, financial toxicity can be categorized into two forms: 

objective and subjective.5-7 Objective 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 toxicity (SFT) can be measured 

by assessing the perceived distress regarding the patient’s cancer-related financial burden. 

Recent systematic reviews revealed the heterogeneity 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 Well-being, Personal 

Financial Wellness, and the Financial Distress Questionnaire 1,8. Additionally, there are 

cancer-specific measures that were developed to capture SFT, such as the Patient-

Reported Outcome for Fighting Financial Toxicity (PROFFIT), Subjective Financial 

Distress Questionnaire (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 quality, including 

the distribution of general practitioners, specialists, and medical equipment, further 
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highlight the importance of measuring and addressing financial toxicity in Indonesia, as 

additional out-of-pocket costs may still incur despite existing national insurance 

coverage. 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., responsiveness) have also been rarely investigated in the 

financial toxicity literature.15-24,26 

Therefore, the purpose of this study is to assess the psychometric 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 

 

IV.2 METHODS 

IV.2.1  Study design and patients 

An observational prospective cohort study was conducted 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 Ethics 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 

chemotherapy), had the cognitive capacity to complete the questionnaire, 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 patients in their 

last round of treatment cycle (‘T2’ follow-up group). 

 

IV.2.2  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 
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language to the patients, who then completed it themselves using paper-and-pencil. The 

research assistants were available to provide explanations 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-treatment 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. 

 

IV.2.3 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 Cancer Therapy – General 

(FACT-G). Results of the outcome measures other than the FACIT-COST will be 

reported elsewhere. Patients also responded to questions on socio-demographic 

characteristics (age, education level, employment status, classification of residence, 

number of children aged <17 living in the same household, net monthly household 

income, and health insurance 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 strategy referred to the economic actions performed by the patients to 

mitigate cancer-related costs: incurring debt, withdrawing savings or pension, selling 

assets, and closing business or declaring bankruptcy. 

 

IV.2.4 FACIT-COST 

The official Indonesian version of FACIT-COST (v2) was used to measure SFT.30 The 

current second version 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 
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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 family 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 

calculated 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.  

 

IV.2.5  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 

frequency 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.  

 

1. 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 possible FACIT-COST 

total score.31  

 

2. Structural validity 

Structural validity of the FACIT-COST was first assessed using the principal 

component analysis (PCA). The appropriateness 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), 

0.55-0.62 (good), 0.63-0.70 (very good), and ≥0.71 (excellent).33 Item communalities 
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(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 analysis (CFA). Prior to testing the two-factor model 

proposed by the PCA output, we also experimented with other models (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) comparative 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 

 

3. Internal consistency reliability 

Item discrimination or the extent to which individual items contributed to the 

overall scale, was assessed by calculating Cronbach’s alpha (α) and McDonald’s 

omega (ω) values if the item was removed.38,39 The internal consistency reliability of 

the identified FACIT-COST factors was also evaluated using Cronbach’s α and 

McDonald’s ω, with internal consistency considered adequate if α or ω was between 

0.70 and 0.90, inclusive.40,41 

 

4. 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 
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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.  

 

5. Evaluation of changes in SFT status 

The FT12 item, which asked whether illness had been a financial hardship to study 

participants and their families, 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 appropriateness of the FT12 as anchor, a Spearman’s rank 

correlation 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.  

 

6. 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 

minimal differences between the groups’ responses, as well as to increase statistical 

power.  

 

7. Test-retest reliability and responsiveness  

Test-retest reliability was evaluated using Gwet’s AC2 coefficient for the items 

and intraclass correlation coefficient for the instrument.44,45 The coefficients were 

interpreted 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 standardized response mean (SRM) 

and effect size (SES). The SRM was estimated as the mean change in FACIT-COST 
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total scores between baseline and follow-up and divided by the standard deviation of 

the score change. The SES was computed 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  

 

IV.3 RESULTS 

IV.3.1 Patient characteristics 

A total of 300 female patients with breast cancer (mean age 51±10) participated 

completed the baseline questionnaire (response rate=96.8%). Out of 300 patients, 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 the follow-up 

questionnaire (mean follow-up duration=11.6±4.0 weeks, range=4.0-25.9 weeks). Two 

patients died during the study period. There were no statistically significant differences 

in socio-demographic or clinical characteristics between the patients in T1 and T2 groups 

except for disease duration (Table IV.1) 

 

IV.3.2 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 treatment’ 

(37.7%), ‘satisfied with current finances’, and ‘in control of finances’ (19.0% each) 

(Table IV.2). Complete FACIT-COST responses are presented in Table IV.2 (baseline) 

and Appendix IV.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%).  

 

IV.3.3 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 IV.3).  
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Table IV.1. Baseline characteristics of the patients 
 

  Characteristic 

Overall sample  

(n=300) 

T1 follow-up group  

(n=148) 

T2 follow-up group 

(n=150) 
p-value 

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% 

0.410  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 incomea     
 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% 0.317 

Clinical characteristic    

Disease duration     
 1 year or less 144 48.0% 60 40.5% 83 55.3% 

0.011*  >1 year 156 52.0% 88 59.5% 67 44.7% 

Current metastasis statusb     
 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 weekc        
 None 17 5.7% 12 8.1% 5 3.3% 

0.311 
 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% 
Notes. 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 (χ²) test p<0.05 
aIDR= Indonesian Rupiah, 324.34 USD = 5 million IDR (based on the closing 2023 middle exchange rate, Bank Indonesia) 
bMost common sites were bone, lung, and liver 
cMost commonly self-reported symptoms included fatigue, dizziness, muscle pain, sleep problem, and anxiety 
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Table IV.2. FACIT-COST item distribution at baseline 

Code FACIT-COST item§ 
Baseline responses, n=300 (n, %) Ceiling 

(n, %) 

Floor 

(n, %) Not at all A little bit Somewhat Quite a bit 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%) 

FT2r 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%) 

FT3r Worry about future financial problems 86 (28.7%) 50 (16.7%) 76 (25.3%) 52 (17.3%) 36 (12.0%) 86 (28.7%) 36 (12.0%) 

FT4r 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%) 

FT5r Frustrated about inability to contribute/work as usual 164 (54.7%) 52 (17.3%) 52 (17.3%) 24 (8.0%) 8 (2.7%) 164 (54.7%) 8 (2.7%) 

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 (21.3%) 141 (47.0%) 43 (14.3%) 7 (2.3%) 7 (2.3%) 45 (15.0%) 

FT8r Feel financially stressed 70 (23.3%) 65 (21.7%) 93 (31.0%) 41 (13.7%) 31 (10.3%) 70 (23.3%) 31 (10.3%) 

FT9r 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%) 

FT10r Reduced financial satisfaction due to treatment/disease 89 (29.7%) 57 (19.0%) 84 (28.0%) 46 (15.3%) 24 (8.0%) 89 (29.7%) 24 (8.0%) 

FT11 In control of finances 57 (19.0%) 79 (26.3%) 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 (22.3%) 53 (17.7%) 32 (10.7%) 101 (33.7%) 32 (10.7%) 

FACIT-COST= COST: A FACIT Measure of Financial Toxicity 
§Labeled by the authors based on the FACIT-COST items 
rItems coded in reverse for the FACIT-COST total score computation  
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Table IV.3. Principal component analysis results 

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 problems 0.828 - 0.701 

FT9 Concerned about keeping income 0.787 - 0.652 

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

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

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

FT8 Feel financially stressed  0.633 - 0.380 

FT7 Able to meet monthly expenses - 0.818 0.728 

FT6 Satisfied with current finances - 0.792 0.690 

FT11 In control of finances - 0.756 0.540 

FT1 Have enough money to cover treatment - 0.697 0.436 

Component characteristic 

Promax rotation 

Eigenvalue 
Proportion 

variance 

Component 1 4.102 37.3% 

Component 2 2.560 23.3% 

PCA appropriateness check   

Kaiser-Meyer-Olkin overall measure 0.883 

Bartlett's test for sphericity  χ2 =1542.459 (df = 55), p<0.001 
FACIT-COST= COST: A FACIT Measure of Financial Toxicity 
§Labeled by the authors based on the FACIT-COST items 

 

Component 1 consisted of the seven negatively worded items related to adverse 

reactions to financial burden, whereas Component 2 comprised the four positively 

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 relation to the factor on which they loaded, i.e., ‘have enough money to cover treatment 

(0.436) and ‘feel financially stressed’ (0.380).  

The results of the CFA confirmed a good fit for the two-factor model, reflecting 

the underlying construct of subjective 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 IV.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 treatment/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. 

 

IV.3.4 Internal consistency reliability 

The two factors of the FACIT-COST demonstrated adequate internal consistency 

reliability (Appendix IV.2). For the first factor (i.e., the seven negatively worded items), 
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Cronbach’s α was 0.882 (95%CI: 0.861-0.901) and McDonald’s ω was 0.888 (95%CI: 

0.868-0.907). The second factor (i.e., the four positively worded items) yielded lower 

reliability coefficients, with α=0.774 (95%CI: 0.729-0.813) and ω=0.786 (95%CI: 0.747-

0.825). Trivial improvements were observed in the first factor’s reliability if FT2 was 

removed (α=0.893, ω=0.896), and in the second factor if FT1 was removed (α=0.795, 

ω=0.800). 

 

Table IV.4. Confirmatory factor analysis results 

Factor loadings 

Factor FACIT-COST item§ Estimate p-value 

Factor 1 FT2 Out-of-pocket expenses are more than thought 0.474 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 

FT6 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) 
CFI= Comparative Fit Index, FACIT-COST= COST: A FACIT Measure of Financial Toxicity, RMSEA= Root mean square 

error of approximation, SRMR= Standardized root mean square residual, TLI= Tucker-Lewis Index 
§Labeled by the authors based on the FACIT-COST items 

 

IV.3.5 Known-groups validity  

As hypothesized, patients who were younger, lower-educated, resided in a rural 

area, earned lower income, not actively employed, suffered from metastatic cancer, and 

reported more symptoms had significantly lower FACIT-COST total scores (i.e. higher 

SFT) (Table IV.5). Significant differences were found in FACIT-COST total scores 

across patients who implemented financial coping strategies as follows: incurring debt, 

selling assets, and closing business. The FACIT-COST also significantly discriminated 

across the responses of FT12 item. However, 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. 
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Table IV.5. Differences in FACIT-COST scores across known-groups 

Characteristics n % 
Mean (SD)  

FACIT-COST total score 
p-value 

Socio-demographic grouping     

Age      

  <50 years 132 44.0% 22.1 (8.6) 
p<0.001 

  50 years and above 168 56.0% 25.9 (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% 29.4 (8.3) 

Residential setting     

  Rural 179 59.7% 22.5 (8.5) 
p<0.001 

  Urban 121 40.3% 26.8 (8.2) 

Net monthly household income     

  Up to 5 million IDR 270 90.0% 23.3 (8.4) 
p<0.001 

  >5 million IDR 30 10.0% 32.5 (5.8) 

Children (aged <17) living in the same household     

  0 144 48.0% 24.8 (8.9) 

p=0.082   1 80 26.7% 22.4 (8.5) 

  2 or more 76 25.3% 25.1 (8.2) 

Employment status     

  Employed 55 18.3% 25.9 (8.5) 

p=0.002   Homemaker (incl. n=4 seeking for work) 225 75.0% 23.4 (8.6) 

  Retired 20 6.7% 28.9 (7.4) 

Clinical grouping     

Disease duration (in years)     

  1 year or less 144 48.0% 25.2±8.4 
p=0.079 

  > 1 year 156 52.0% 23.3±8.8 

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% 18.6 (7.8) 
p<0.001 

  Did not incur loan 210 70.0% 26.6 (7.8) 

Savings/pension withdrawal     

  Withdrew pension/savings 77 25.7% 24.6 (9.3) 
p=0.645 

  Did not withdraw pension/savings 223 74.3% 24.1 (8.4) 

Asset sale     

  Sold assets 33 11.0% 19.7 (9.2) 
p=0.002 

  Did not sell assets 267 89.0% 24.8 (8.4) 

Closing business     

  Closed business 10 3.3% 18.8 (9.1) 
p=0.047 

  Did not close business 290 96.7% 24.4 (8.6) 

Number of financial coping strategies used     

  0 147 49.0% 26.4 (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) 

FACIT-COST item 12 responses     

  0: Not at all 101 33.7% 32.1 (6.1) 

p<0.001 

  1: A little bit 47 15.7% 25.5 (4.0) 

  2: Somewhat 67 22.3% 23.2 (4.2) 

  3: Quite a bit 53 17.7% 16.7 (6.0) 

  4: Very much 32 10.7% 12.2 (5.0) 
FACIT-COST= COST: A FACIT Measure of Financial Toxicity 

Note. Total of the percentages may not add up to 100% due to rounding. 
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IV.3.6 Changes in SFT status 

Overall, 45 (15%), 66 (22%), and 187 (63%) patients experienced improved, 

worsened, and unchanged SFT based on the FT12 item, respectively (Table IV.6). A 

strong correlation (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  

 

IV.3.7 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 IV.6). At the 

instrument level, the FACIT-COST indicated excellent agreement, with an ICC of 0.96. 

Furthermore, it demonstrated 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 (n=66, SRM=-0.50, SES=-0.39). The 

Gwet’s AC2, ICC, SRM, and SES for each follow-up group are presented in Appendix 

IV.3. 

 

IV.4 DISCUSSION 

The 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 ceiling and floor effects at the scale level, 

good structural validity, adequate internal consistency reliability, discriminatory power 

across multiple key known-groups, excellent instrument-level test-retest reliability, and 

evidence 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 experiences 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  
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Table IV.6. Test-retest reliability and responsiveness of the FACIT-COST 

Code FACIT-COST item§ Gwet’s AC2 for T1 and T2 follow-up groups combined (n=187) 

FT1 Have enough money to cover treatment 0.72 

FT2 Out-of-pocket expenses are more than thought 0.71 

FT3 Worry about future financial problems 0.71 

FT4 No choice about money spent 0.71 

FT5 Frustrated about inability to contribute/work as usual 0.76 

FT6 Satisfied with current finances 0.69 

FT7 Able to meet monthly expenses 0.64 

FT8 Feel financially stressed 0.69 

FT9 Concerned about keeping income 0.79 

FT10 Reduced financial satisfaction due to treatment/disease 0.68 

FT11 In control of finances 0.65 

Patient subgroups n % 
Mean (SD) FACIT-COST total score 

ICC (95% CI) SRM (95% CI) SES (95% CI) 
Baseline Follow-up Change 

T1 and T2 combined  298 100% 24.29 (8.66) 24.50 (8.68) 0.21 (4.96)  

Improved in FT12 45 15% 19.47 (6.85) 24.60 (6.25) 5.13 (5.59) - 0.92 (0.67, 1.18) 0.75 (0.51, 1.01) 

Worsened in FT12 66 22% 24.17 (6.54) 21.62 (6.64) -2.55 (5.13) - -0.50 (-0.77, -0.22) -0.39 (-0.59, -0.19) 

Unchanged in FT12 187 63% 25.49 (9.31) 25.49 (9.57) 0.00 (3.75) 0.96 (0.95, 0.97) - - 
CI= confidence interval, FACIT-COST= COST: A FACIT Measure of Financial Toxicity, FT12=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 
§Labeled by the authors based on the FACIT-COST items  

Notes. 

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. 
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resources to reduce financial burden or financial navigation programs to improve 

financial management skills.49-55 The results of our internal consistency reliability 

analysis align with the range observed in previous validations of translated FACIT-COST 

instruments with two-factor solutions (α=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 (α=0.92).15  

Structural variations in FACIT-COST have been observed, including a one-factor 

model for the original US (v1) 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 Traditional Chinese (v2) version.19 Originating in the 

US, the FACIT-COST may not universally apply due to differences in health systems, 

socioeconomic factors, and cultural contexts. In the case of the Indonesian 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 setting 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. Nevertheless, we support the use of the two-factor structure based 

on the good model fit. Factorial structure differences are not uncommon in outcome 

measures, both in original and translated versions.57-60 Therefore, future translations and 

cross-cultural adaptations 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 living 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 hypothesized, patients who implemented 

more coping strategies had higher SFT, as their high cancer-related costs may have 
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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 similar to that of the Chinese (ICCs=0.80-0.89) and Japanese 

(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 responsiveness that we observed (SRM= 

|0.50| to |0.92|) was larger than what was reported in the Chinese validation study 

(SRM=0.2-0.3) in patients with lung, stomach, colorectal, and breast cancer.18 However, 

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 coverage did not guarantee exemption from financial 

toxicity, 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 sample 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. 

 

IV. 5 CONCLUSIONS 

This study is the first to validate the FACIT-COST solely in a breast cancer 

population and to report on the measurement properties of the Indonesian version of 

FACIT-COST. We conclude that the Indonesian version of FACIT-COST (v2) shows 

acceptable psychometric performance and may be applied for assessing patient financial 

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, 
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patients identified as experiencing high financial toxicity can be referred to existing social 

aid resources for further support. 
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ABSTRACT  

 

Objectives: The EQ Health and Well Being is a new generic measure that captures 

constructs beyond health-related quality of life, with a 25-item long form (EQ-HWB) and 

a shorter 9-item version (EQ-HWB-S). This study aims to assess the psychometric 

performance of both versions in breast cancer, which is the most prevalent cancer 

globally, and compare them to other instruments. 

 

Methods: A longitudinal survey in Indonesia (2023-24) with 300 female patients used 

the EQ-HWB, EQ-5D-5L, Functional Assessment of Cancer Therapy-General (FACT-

G, from which FACT-8D was derived), Warwick-Edinburgh Mental Wellbeing Scale 

(WEMWBS, from which SWEMWBS was derived). Distributional characteristics, 

convergent validity, known-group validity (Student’s t-test or ANOVA), test-retest 

reliability, and responsiveness were assessed.  

 

Results: All patients reported problems on at least one EQ-HWB item. The EQ-HWB-S 

index (11%) had a lower ceiling than the EQ-5D-5L (35%) and SWEMWBS (15.3%), 

but not the FACT-8D (5%). EQ-HWB-S index values correlated strongly with EQ-5D-

5L (r=0.73) and FACT-8D (r=0.70) index values, while EQ-HWB level sum scores 

correlated strongly with FACT-G (r=0.69) and moderately with WEMWBS (r=0.49). The 

EQ-HWB and EQ-HWB-S discriminated across known-groups comparably to the EQ-

5D-5L and FACT-8D with large effect sizes according to EQ VAS groups, number of 

symptoms, and general health, and exhibited excellent instrument-level test-retest 

reliability (intraclass correlations=0.79-0.83) and acceptable responsiveness 

(standardized response means=|0.24| to |0.97|). 

 

Conclusions: This study represents one of the first validations of the EQ-HWB and EQ-

HWB-S in any clinical population. Both instrument versions demonstrate robust 

psychometric performance. The EQ-HWB-S can be recommended to inform resource 

allocation decisions of breast cancer treatments. 
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V.1 INTRODUCTION 

EQ Health and Wellbeing (EQ-HWB) is a recently developed generic instrument 

that goes beyond traditional measures of health-related quality of life (HRQoL) to 

encompass carer-related and social care-related quality of life.1 The EQ-HWB underwent 

a rigorous development process, including conceptual and domain identification using 

literature reviews, face validation of candidate items using interviews with a wide range 

of stakeholders (i.e., patients, social care users, caregivers, and health technology 

assessment experts), psychometric testing, and final item selection through consultation 

rounds and pilot valuation.1-5 Two versions of the measure have been constructed: a long 

25-item version (EQ-HWB) and a short 9-item version (EQ-HWB-S). The EQ-HWB is a 

profile measure, while the EQ-HWB-S is a preference-accompanied measure comprising 

a subset of EQ-HWB items, primarily designed as a self-classifier for economic 

evaluations in healthcare, social care, and public health interventions.1  

Currently, the EQ-HWB and EQ-HWB-S are experimental instruments, and so 

far, only a few studies have reported on their measurement performance. The content 

validity of EQ-HWB and EQ-HWB-S has been documented in various populations from 

four countries, namely patients with cancer, caregivers, older adults and other general 

populations.6-8 Six studies from Australia, China, Italy, and US have validated the EQ-

HWB and EQ-HWB-S in surgery patients, caregivers, social care users, and general 

populations with/without chronic conditions, with all assessing distributional 

characteristics, and convergent and known-group validity.8-13 In some of these validation 

studies, the psychometric performance of EQ-HWB/EQ-HWB-S has been compared to 

various other preference-accompanied measures such as the Adult Social Care Outcomes 

Toolkit for Carers (ASCOT-Carer), Care-Related Quality of Life (CarerQol-7D), and 

EQ-5D-5L.9-12 Furthermore, one study from Australia has provided test-retest reliability 

and responsiveness evidence on the EQ-HWB-S from a caregiver population.8  

Little is known about the psychometric performance of EQ-HWB in clinical 

populations, particularly with longitudinal designs and in-person administration. Nearly 

all validation studies have been conducted on online panel samples or using cross-

sectional design.9-11,13,14 Further psychometric evidence is necessary, including test-retest 

reliability, responsiveness, comparisons with condition-specific measures, and 

validations across diverse patient populations, countries, and cultures. The instruments’ 

performance in languages beyond those of its development countries (i.e., English, 

Spanish, Mandarin Chinese, and German) is also underexplored. Additional evidence 
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from other Asian countries is warranted, as the face validation and psychometric testing 

stages of the instrument’s development in Asia were only conducted in China.12  

The purpose of this study is therefore to assess the psychometric performance of 

the EQ-HWB and EQ-HWB-S in Indonesian patients with breast cancer, which is the 

most common form of cancer in 157 countries, including Indonesia.15,16 A previous 

qualitative study, primarily involving patients with breast cancer, validated the content of 

EQ-HWB-S for cancer outcomes, highlighting its relevance for capturing patients’ 

experiences.7 A secondary aim is to compare their psychometric properties with other 

measures widely used in cancer populations, specifically the generic EQ-5D-5L, 

Warwick Edinburgh Mental Wellbeing Scale (WEMWBS), from which Short 

WEMWBS (SWEMWBS) can be derived,  and the cancer-specific Functional 

Assessment of Cancer Therapy – General (FACT-G), from which FACT-8D can be 

derived. 

 

V.2 METHODS 

V.2.1 Study design and patients 

A longitudinal data collection was conducted from September 2023 to March 

2024 at the Oncology Division of Hasan Sadikin General Hospital in Bandung, Indonesia, 

following approval from the hospital’s Research Ethics Committee 

(LB.02.01/X.6.5/284/2023). Under the oversight of the chief oncologist and nurses, a 

team of three graduate research assistants recruited patients in the hospital’s oncology 

clinic waiting area. The participant inclusion criteria were: i) female patients aged 18 or 

older, ii) diagnosed with any type or stage of breast cancer, iii) undergoing active 

treatment, iv) cognitively able to complete the survey, v) fluent in Indonesian, and vi) 

provided informed consent. Patients undergoing their first cycle of therapy were not 

included. Our aim was for the first half of the recruited patients to be in active treatment 

cycle at baseline and to be invited to complete a follow-up questionnaire during their next 

cycle (Group 1). The remaining half were in their final treatment cycle at baseline and 

were invited to complete the follow-up at their post-treatment consultation (Group 2). 

Every patient was compensated IDR100,000 (approximately USD6.3) after completing 

each of the baseline and follow-up questionnaires. 
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V.2.2 Survey instruments 

Two distinct paper questionnaires were prepared for data collection: one for the 

patients and the other for the nurses. The patients’ questionnaire used the paper-and-

pencil, self-completion version of standardized measures in the official Indonesian 

versions presented in a fixed order: EQ-HWB, EQ-5D-5L, Comprehensive Score for 

Financial Toxicity (FACIT-COST), WEMWBS, and FACT-G. The FACIT-COST 

responses have been reported elsewhere.17 All questions or items from the outcome 

measures were mandatory, except for the FACT-G ‘satisfied with sex life’ item. Patients 

were also asked about their socio-demographic characteristics (age, marital status, 

education, employment, household size, and net monthly household income), caregiver 

use, general health, and symptoms experienced over the past seven days. Self-reported 

symptoms were queried using a binary (yes/no) format, featuring 30 predefined 

symptoms (e.g., nausea, fatigue, and hair loss) alongside an open-ended ‘other’ option. 

In the follow-up questionnaire, patients were asked to rate the change in their health status 

using the Global Rating of Change (GRC) scale. To assess the questionnaire’s feasibility 

and comprehensibility, a pilot test was performed with five patients and no further 

changes were made thereafter. During data collection, the research assistants distributed 

the questionnaire to patients and provided explanations during completion when needed. 

Oncology nurses provided the following clinical information on patients based on the 

hospital’s electronic records: stage and type of breast cancer, cancer duration, metastasis 

status and sites, comorbidities (e.g., hypertension), and current treatment(s) (e.g., 

immunotherapy and chemotherapy). 

 

V.2.3 Health and well-being measures 

1. EQ Health and Wellbeing (EQ-HWB) 

The EQ-HWB is a 25-item profile measure with seven high-level domains: 

activity, feelings and emotions, cognition, relationships, autonomy, self-identity, and 

physical sensations.1 The items five-level response scales, which describe i) 

frequency: none of the time (1), only occasionally (2), sometimes (3), often (4), most 

or all of the time (5); ii) severity: no (1), mild (2), moderate (3), severe (4), very severe 

(5); or iii) difficulty: no difficulty (1), slight difficulty (2), some difficulty (3), a lot of 

difficulty (4), unable (5). The recall period is ‘in the last seven days.’ The 25-item 

EQ-HWB was administered, from which we derived the EQ-HWB-S responses. 

Level sum scores (LSSs) were computed for both the EQ-HWB and EQ-HWB-S by 
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summing the responses from the 25 and nine items, respectively. The theoretical LSS 

ranges of 25-125 (EQ-HWB) and 9-45 (EQ-HWB-S) were linearly rescaled to a 0-

100 range, with higher scores indicating better health and well-being. Further, an 

index value was computed for the EQ-HWB-S by using the UK pilot value set, with 

higher scores indicating better health and well-being.4  

 

2. EQ-5D-5L 

The EQ-5D-5L is a generic preference-accompanied measure of HRQoL 

consisting of a descriptive system and a visual analogue scale (VAS), both with a 

“today” recall period.18 The descriptive system has five dimensions (mobility, self-

care, usual activities, pain/discomfort, and anxiety/depression), each with five levels: 

no problems (1), slight problems (2), moderate problems (3), severe problems (4), and 

extreme problems/unable to (5). LSSs were calculated by summing the five digits of 

the health state profile. The theoretical LSS range of 5-25 was linearly rescaled to 0-

100 range for analysis similarly to the EQ-HWB. Further, an index value was assigned 

to each health state profile by using the Indonesian value set.19 Higher scores in both 

the LSS and index value indicate better HRQoL. The EQ VAS enables respondents 

to indicate their overall health status using a vertical line ranging from 100 (‘the best 

health you can imagine’) to 0 (‘the worst health you can imagine’).  

 

3. FACT-G 

The FACT-G is a cancer-specific HRQoL measure with four domains: physical, 

social, emotional, and functional.20 It has 27 items, a recall period of seven days and 

five response options for each item: not at all (0), a little bit (1), somewhat (2), quite 

a bit (3), and very much (4). The FACT-G was scored in two ways. First, a total score 

calculated from the sum of all responses which was rescaled to a scale of 0-100. 

Imputation was undertaken as recommended to score those missing the ‘satisfied with 

sex life’ item.21,22 Second, from nine items of the FACT-G (nausea, pain, fatigue, 

sleep work, worry about worsening health, sadness, and support from family and 

friends), index values were computed using the FACT-8D Australian value set.23 Both 

the FACT-G total score and FACT-8D index value indicated better HRQoL with 

higher scores. 
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4. WEMWBS 

The WEMWBS is a 14-item generic measure of mental well-being, focusing on 

subjective well-being and psychological functioning.24 The instrument has a recall 

period of ‘over the last two weeks’ and five response options for each item: none of 

the time (1), rarely (2), some of the time (3), often (4), and all of the time (5). The 

WEMWBS total score was computed by summing all the responses and rescaled to a 

range of 0-100 for analysis. Next, from the responses of the 14 items, we derived the 

7-item SWEMWBS and assigned an index value using the UK value set.25 Higher 

WEMWBS total score and SWEMWBS index value reflected better mental well-

being. 

 

5. GRC 

The GRC scale was used in the follow-up questionnaire for patients to evaluate 

changes in their health status compared to their previous hospital visit (i.e., 

baseline).26 The scale comprised a seven-point horizontal numeric rating system with 

the following points: much worse (-3), moderately worse (-2), a little worse (-1), 

unchanged (0), a little better (1), moderately better (2), and much better (3). Three 

patient subgroups were defined using the GRC responses: improved (1-3), worsened 

(-1 to -3), and unchanged (0) health. Patients from the Group 1 with unchanged health 

status were considered for the test-retest reliability analysis, while all patients from 

the Group 2 were included in the responsiveness analysis, which was conducted for 

each of the three subgroups of patients based on GRC. 

 

V.2.4 Statistical analyses 

Descriptive characteristics were used to summarize the characteristics of the 

patient population, and responses and scores on all instruments. Measurement properties 

were assessed for both the EQ-HWB and EQ-HWB-S, comparing them to the EQ-5D-

5L, FACT-G, FACT-8D, WEMWBS, and SWEMWBS where relevant. The analytical 

framework followed earlier work on psychometric testing of preference-accompanied 

measures.27-30 All analyses were conducted using Stata 18.0. Results were deemed 

statistically significant at p<0.05. 

 

1. Distributional characteristics 
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Ceiling and floor effects were determined by assessing the proportion of patients 

achieving the best and worst responses on i) each item and ii) LSSs, total scores or 

index values of the measures.  Thresholds of 70% were used at the item-level 

following previous EQ-HWB studies,5,31 and 15% at the instrument level.32 Due to 

the broader domains included, we predicted that EQ-HWB-S would have lower 

ceiling than EQ-5D-5L and SWEMWBS,1,10 but not necessarily in comparison to the 

cancer-specific FACT-8D. 

 

2. Convergent and divergent validity 

Convergent validity was tested to assess the strength of relationship between items 

or domains aiming to measure a similar construct as well as between different 

instruments.32 Divergent validity was used to identify where EQ-HWB items captured 

aspects not covered in other measures. We used Spearman’s rank-order correlations 

between individual items or domains, whereas at the instrument level, Pearson’s 

correlation was used for index values and LSSs or total scores. For individual items, 

raw responses were recoded to indicate better condition in the HRQoL or well-being 

domain with higher scores, where applicable. Absolute correlation coefficients were 

interpreted as none (r=0.00-0.09), weak (r=0.10-0.29), moderate (r=0.30-0.49), or 

strong (r=0.50 and above).33 We hypothesized at least moderate correlations between 

conceptually-overlapping items, e.g., i) EQ-HWB personal care and EQ-5D-5L self-

care, ii) EQ-HWB sleep and FACT-8D sleeping well, iii) EQ-HWB-S cognition and 

WEMWBS thinking clearly, iv) EQ-HWB-S anxiety and EQ-5D-5L 

anxiety/depression and FACT-G nervous.1,9-12 At the instrument level, due to 

overlapping HRQoL and well-being constructs, we expected strong correlations 

between i) EQ-HWB-S, EQ-5D-5L and FACT-8D index values,9,10 ii) EQ-HWB and 

EQ-5D-5L LSS, EQ VAS, and FACT-G total score,9,10 and moderate correlations 

between i) EQ-HWB-S and SWEMWBS index values, and ii) EQ-HWB LSS and 

WEMWBS total score.5 Meanwhile, moderate, weak, or no correlations were 

expected across the non-overlapping items. 

 

3. Known-group validity 

Known-group validity tests were used to examine the ability of EQ-HWB LSS 

and EQ-HWB-S index value at distinguishing between groups of patients compared 

to the other measures. The known groups were defined by cancer stage, EQ VAS 
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(≥80),5 number of comorbidities, number of self-reported symptoms, and general 

health. For general health, the five-point scale response was recategorized into three 

subgroups: poor/fair, good, and very good/excellent. Student’s t-test or ANOVA was 

used to compare mean differences between the known-groups. Effect sizes (ESs) and 

their 95% confidence intervals were calculated: Cohen’s d for t-tests and eta-squared 

(η²) for ANOVA. ESs were interpreted as trivial (d=0–0.19, η²<0.01), small (d=0.20–

0.49, η²=0.01–0.05), moderate (d=0.50–0.79, η²=0.06–0.13), or large (d≥0.80, 

η²≥0.14).33,34 We hypothesized that patients with higher cancer stage at diagnosis, EQ 

VAS <80, higher number of comorbidities and self-reported symptoms, and those 

rated their health as poorer would report lower scores on EQ-HWB/EQ-HWB-S, EQ-

5D-5L, FACT-G/FACT-8D, and WEMWBS/SWEMWBS. 

 

4. Test-retest reliability 

The test-retest reliability of EQ-HWB/EQ-HWB-S, EQ-5D-5L, FACT-G/FACT-

8D, and WEMWBS/SWEMWBS items were assessed using Gwet’s AC2,35 where 

values of 0.0-0.19, 0.20-0.39, 0.40-0.59, 0.60-0.79, and ≥0.80 were interpreted as 

slight, fair, moderate, strong, and almost-perfect agreement.36 Further, intraclass 

correlation coefficients (ICCs), using two-way mixed effects model with absolute 

agreement, and their corresponding 95% confidence intervals were computed for the 

instrument-level analysis: EQ-HWB-S, EQ-5D-5L, FACT-8D, SWEMWBS index 

values, EQ-HWB, EQ-5D-5L LSSs, EQ VAS, FACT-G total and WEMWBS total 

scores.37 ICC values of 0.0-0.39, 0.40-0.59, 0.60-0.74, and 0.75-1.0 were interpreted 

as poor, fair, good, and excellent test-retest reliability.38  

 

5. Responsiveness to change 

Responsiveness of the EQ-HWB-S, EQ-5D-5L, FACT-8D, SWEMWBS index 

values, EQ-HWB, EQ-5D-5L LSSs, EQ VAS, FACT-G total, and WEMWBS total 

scores were assessed using the standardized response means (SRMs) and their 

associated 95% confidence intervals. The SRM was estimated as the mean change in 

scores (or indices) between baseline and follow-up divided by the change’s standard 

deviation. The SRM values were interpreted as small (<0.50), moderate (0.50-0.79), 

or large (≥0.80).33  
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V.3 RESULTS 

V.3.1 Characteristics of the patient population 

Out of 310 patients approached, 10 declined participation due to time constraints. 

The final sample included 300 female patients with breast cancer aged 51.3±10.3 (Table 

V.1). Most were married (77.7%), completed secondary education or less (83.0%), were 

homemakers (73.7%), and had low household income (90.0%). The majority were 

diagnosed with stage 2 breast cancer (62.0%), an average of 2.45±3.19 years ago, with 

invasive lobular (46.7%) or invasive ductal (39.0%) carcinoma. At the time of survey, 

most patients were receiving immunotherapy (84.3%) or chemotherapy (13.0%). The 

most commonly self-reported symptoms in the past week were fatigue (58.3%), dizziness 

(47.7%), and muscle pain (44.3%). 

Follow-up questionnaires were completed by 298 patients (response rate=99.3%): 

148 from the Group 1 (mean follow-up=5.8±3.0 weeks, range=1.9-13.0 weeks) and 150 

from Group 2 (mean follow-up=11.6±4.0 weeks, range=4.0-25.9 weeks). Two patients 

died and were excluded from the test-retest reliability and responsiveness analyses. Out 

of Group 1, 32 patients (21.6%) had unchanged health status based on the GRC scale. In 

Group 2, 75 (50.0%), 18 (12.0%), and 57 (38.0%) patients reported improved, worsened, 

and unchanged health, respectively. 

 

V.3.2 Distributional characteristics 

Seven EQ-HWB items exhibited ceiling effects, namely ‘hearing’ (85.7%), 

‘getting around inside and outside’ (71.0%), ‘personal care’ (79.7%), ‘unsupported’ 

(88.3%), ‘nothing to look forward’ (81.3%), ‘no control over daily life’ (79.7%), and 

‘coping’ (76.7%) (Table V.2). Additionally, ‘cognition’ also showed borderline ceiling 

effect (69.7%). Meanwhile, EQ-5D-5L exhibited ceiling effects for three items and 

FACT-G/FACT-8D for four items, while WEMWBS/SWEMWBS showed none 

(Appendix V.1).  

Overall, the patients reported good health status at baseline. Comparable mean 

index values of EQ-HWB-S, EQ-5D-5L, and SWEMWBS were observed at 0.84±0.17, 

0.85±0.21, and 0.86±0.15 respectively, while the mean FACT-8D index was lower at 

0.72±0.23 (Appendix V.2). The EQ-5D-5L index showed a more skewed distribution 

with a few clusters, while EQ-HWB-S, FACT-8D, and SWEMWBS were less skewed 

and had greater variability. Interestingly, the observed ranges were similar across all  
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Table V.1. Patient characteristics at baseline 

Characteristic 
Total sample (n=300) Group 1 (n=32*) Group 2 (n=150†) 

N or Mean % or SD N or Mean % or SD N or Mean % or SD 

Socio-demographic characteristics     

Age  51.26 10.29 49.34 8.93 52.35 10.54 

  < 50 years 132 44.0% 15 46.9% 64 42.7% 

  50 years and above 168 56.0% 17 53.1% 86 57.3% 

Marital status - - - - - - 

  Married 233 77.7% 27 84.4% 32 21.3% 

  Single/divorced/widower 67 22.3% 5 15.6% 118 78.7% 

Education - - - - - - 

  Primary or less 92 30.7% 9 28.1% 45 30.0% 

  Secondary 157 52.3% 18 56.3% 78 52.0% 

  Tertiary 51 17.0% 5 15.6% 27 18.0% 

Employment statusa - - - - - - 

  Employed 55 18.3% 8 25.0% 23 15.3% 

  Homemaker 221 73.7% 22 68.8% 115 76.7% 

  Unemployed (looking for work) 4 1.3% 1 3.1% 2 1.3% 

  Retired 20 6.7% 1 3.1% 10 6.7% 

Household size - - - - - - 

  1-2 59 19.7% 9 28.1% 27 18.0% 

  3-4 140 46.7% 15 46.9% 78 52.0% 

  5 or more 101 33.7% 8 25.0% 45 32.0% 

Net monthly household incomeb - - - - - - 

  5 million and below 270 90.0% 27 84.4% 137 91.3% 

  > 5 million IDR 30 10.0% 5 15.6% 13 8.7% 

Use of caregiver 184 61.3% 15 46.9% 82 54.7% 

Clinical characteristics 

Cancer stage at diagnosisc - - - - - - 

  1 26 8.7% 4 12.5% 8 5.3% 

  2 186 62.0% 20 62.5% 90 60.0% 

  3 81 27.0% 8 25.0% 49 32.7% 

  4 5 1.7% 0 0.0% 3 2.0% 

  Unknown 2 0.7% 0 0.0% 0 0.0% 

Breast cancer type - - - - - - 
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Characteristic 
Total sample (n=300) Group 1 (n=32*) Group 2 (n=150†) 

N or Mean % or SD N or Mean % or SD N or Mean % or SD 

  Invasive lobular carcinoma 140 46.7% 18 56.3% 76 50.7% 

  Invasive ductal carcinomad 117 39.0% 12 37.5% 51 34.0% 

  Ductal carcinoma in situ 37 12.3% 2 6.3% 22 14.7% 

  Lobular carcinoma in situ 3 1.0% - - 1 0.7% 

  Inflammatory breast cancer 2 0.7% 0 0.0% 0 0.0% 

  Mucinous carcinoma 1 0.3% 0 0.0% 0 0.0% 

Disease duration (in years) 2.45 3.19 3.09 3.61 2.90 3.26 

Number of metastasis sitese - - - - - - 

  0 276 92.0% 29 90.6% 140 93.3% 

  1 19 6.3% 3 9.4% 9 6.0% 

  2 4 1.3% 0 0.0% 1 0.7% 

  3 1 0.3% 0 0.0% 0 0.0% 

Current treatmenta - - - - - - 

  Immunotherapy 253 84.3% 28 87.5% 135 90.0% 

  Chemotherapy  37 12.3% 6 18.8% 8 5.3% 

  Radiation therapy 11 3.7% 0 0.0% 7 4.7% 

  Stem cell or bone marrow 2 0.7% 0 0.0% 2 1.3% 

  Palliative care 23 7.7% 1 3.1% 14 9.3% 

 Unknown 2 0.7% 0 0.0% 0 0.0% 

Number of comorbiditiesf - - - - - - 

  0 78 26.0% 8 25.0% 44 29.3% 

  1 123 41.0% 15 46.9% 53 35.3% 

  2-3 86 28.7% 8 25.0% 44 29.3% 

  4 or more 13 4.3% 1 3.1% 9 6.0% 

Number of symptoms - - - - - - 

  0 17 5.7% 4 12.5% 5 3.3% 

  1-3 71 23.7% 10 31.3% 30 20.0% 

  4-6 68 22.7% 5 15.6% 42 28.0% 

  7-9 60 20.0% 6 18.8% 29 19.3% 

  10+ 84 28.0% 7 21.9% 44 29.3% 

Self-reported symptoms in the past week - - - - - - 

 Fatigue 175 58.3% 16 47.1% 100 66.7% 

 Dizziness 143 47.7% 16 47.1% 76 50.7% 

 Muscle pain 133 44.3% 18 52.9% 72 48.0% 

 Sleep problem 123 41.0% 9 26.5% 67 44.7% 

 Anxiety 122 40.7% 11 32.4% 67 44.7% 
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Characteristic 
Total sample (n=300) Group 1 (n=32*) Group 2 (n=150†) 

N or Mean % or SD N or Mean % or SD N or Mean % or SD 

 Hair loss 120 40.0% 10 29.4% 64 42.3% 

 Skin itching 106 35.3% 13 38.2% 56 37.3% 

 Dry mouth 101 33.7% 10 29.4% 51 34.0% 

 Headache 101 33.7% 14 41.2% 51 34.0% 

 Weight loss 95 31.7% 8 23.5% 44 29.3% 
Notes. Group 1 consisted of patients in active treatment cycle at baseline who were invited to complete the follow-up questionnaire during their next cycle. Group 2 consisted of 

those in their final treatment cycle at baseline and were invited to complete the follow-up at their post-treatment consultation. Totals may not equal 100% due to rounding 

adjustments. 
*Included in the test-retest reliability analysis 
†Included in the responsiveness analysis 
aResponse may belong in one more category 
bIDR= Indonesian Rupiah, 5 million IDR ≈ 324 USD 
c0: non-invasive, pre-cancerous, 1: early stage, spread to other tissue in small area, 2: localized, tumor between 20-50mm and lymph nodes involved or tumor larger than 50 

mm with no lymph nodes involved), 3: regional spread, tumor larger than 50mm with lymph nodes involved in larger region, may have spread to skin or chest wall, 4: metastatic, 

distant spread beyond the breast and nearby lymph nodes (American Joint Committee on Cancer Staging Manual 8th ed. New York, NY: Springer; 2017:589) 
dIncludes subtypes: triple negative breast cancer, luminal A, luminal B HER-2 negative, luminal B HER-2 positive, and HER-2 positive 
eMost common sites were bone, lung, and liver  
fMost common comorbidities: chronic gastritis, hypertension, obesity, and hyperlipidemia 
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Table V.2. Response distribution of EQ-HWB/EQ-HWB-S items 

No EQ-HWB items 
Responses at baseline, n (%) 

No difficulty Slight difficulty Some difficulty Much difficulty Unable 

1 Sight 138 (46.0%) 134 (44.7%) 21 (7.0%) 7 (2.3%) - 

2 Hearing 257 (85.7%) 30 (10.0%) 8 (2.7%) 4 (1.3%) 1 (0.3%) 

3 Getting around inside and outside (s) 213 (71.0%) 61 (20.3%) 20 (6.7%) 5 (1.7%) 1 (0.3%) 

4 Day-to-day activities (s) 201 (67.0%) 70 (23.3%) 15 (5.0%) 11 (3.7%) 3 (1.0%) 

5 Personal care 239 (79.7%) 41 (13.7%) 12 (4.0%) 3 (1.0%) 1 (0.3%) 
   None of the time Only occasionally Sometimes Often Most of the time 

6 Sleep 123 (41.0%) 56 (18.7%) 77 (25.7%) 25 (8.3%) 19 (6.3%) 

7 Exhaustion (s) 87 (29.0%) 74 (24.7%) 99 (33.0%) 30 (10.0%) 10 (3.3%) 

8 Loneliness (s) 215 (71.7%) 29 (9.7%) 40 (13.3%) 11 (3.7%) 5 (1.7%) 

9 Unsupported 265 (88.3%) 10 (3.3%) 18 (6.0%) 6 (2.0%) 1 (0.3%) 

10 Memory 194 (64.7%) 59 (19.7%) 41 (13.7%) 6 (2.0%) - 

11 Cognition (s) 209 (69.7%) 43 (14.3%) 43 (14.3%) 5 (1.7%) - 

12 Anxiety (s) 158 (52.7%) 58 (19.3%) 66 (22.0%) 15 (5.0%) 3 (1.0%) 

13 Unsafe 199 (66.3%) 54 (18.0%) 42 (14.0%) 4 (1.3%) 1 (0.3%) 

14 Frustration 252 (84.0%) 23 (7.7%) 21 (7.0%) 3 (1.0%) 1 (0.3%) 

15 Sadness or depression (s) 192 (64.0%) 57 (19.0%) 41 (13.7%) 8 (2.7%) 2 (0.7%) 

16 Nothing to look forward 244 (81.3%) 31 (10.3%) 21 (7.0%) 3 (1.0%) 1 (0.3%) 

17 No control over daily life (s) 239 (79.7%) 29 (9.7%) 23 (7.7%) 5 (1.7%) 4 (1.3%) 

18 Coping 230 (76.7%) 36 (12.0%) 29 (9.7%) 3 (1.0%) 2 (0.7%) 

19 Accepted by others (r) 24 (8.0%) 3 (1.0%) 29 (9.7%) 50 (16.7%) 194 (64.7%) 

20 Feel good about self (r) 13 (4.3%) 14 (4.7%) 34 (11.3%) 56 (18.7%) 183 (61.0%) 

21 Do things one wanted to do (r) 14 (4.7%) 13 (4.3%) 91 (30.3% 61 (20.3%) 121 (40.3%) 

22 Pain (frequency) 113 (37.7%) 58 (19.3%) 89 (29.7%) 29 (9.7%) 11 (3.7%) 
   No Mild Moderate Severe Very severe 

23 Pain (severity) (s) 115 (38.3%) 104 (34.7%) 64 (21.3%) 13 (4.3%) 4 (1.3%) 
   None of the time Only occasionally Sometimes Often Most of the time 

24 Discomfort (frequency) 105 (35.0%) 73 (24.3%) 81 (27.0%) 33 (11.0%) 8 (2.7%) 
   No Mild Moderate Severe Very severe 

25 Discomfort (severity) 107 (35.7%) 114 (38.0%) 61 (20.3%) 17 (5.7%) 1 (0.3%) 

Abbreviations. (s)= EQ-HWB-S items, (r)= reverse coded for the level sum scores 
Note. Overall, 300 patients completed the baseline survey.  
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instruments, except for SWEMWBS which did not exhibit negative values in this sample 

(Figure V.1). 

The EQ-HWB-S and FACT-8D indicated no ceiling effects at the instrument level 

(10.7% and 5.0%) (Appendix V.2). However, patients with no problems in any items of 

EQ-HWB-S reported some problems in seven of the FACT-8D dimensions, e.g., ‘work’ 

(62.0%), ‘sleep’ (46.0%), and ‘fatigue’ (22.0%) (Appendix V.3). Further, EQ-5D-5L and 

SWEMWBS demonstrated ceiling effects of 35.0% and 15.3%, respectively. The EQ-

HWB LSS, FACT-G total, and WEMWBS total scores did not exhibit ceiling effects. 

The mean EQ-HWB LSS, EQ-5D-5L LSS, EQ VAS, FACT-G total and WEMWBS total 

scores were 83.52±11.76, 90.67±12.57, 81.18±15.63, 76.48±13.73, and 76.02±17.85, 

respectively (Appendix V.4). 

 

 

V.3.3 Convergent and divergent validity 

The correlations between EQ-HWB/EQ-HWB-S and corresponding items of EQ-

5D-5L ranged from 0.31 to 0.64, with FACT-G/FACT-8D from 0.20 to 0.66, and with 

WEMWBS/SWEMWBS from 0.31 to 0.35 (Table V.3). The strongest correlations were 

observed between EQ-HWB sleep and FACT-8D sleeping well (r=0.66), EQ-HWB pain 

frequency and EQ-5D-5L pain/discomfort (r=0.64), and EQ-HWB personal care and EQ-

5D-5L self-care (r=0.62). Some EQ-HWB items correlated varyingly with the composite 

domains of EQ-5D-5L, e.g., strong correlation between EQ-5D-5L anxiety/depression 

and EQ-HWB anxiety, but moderately with EQ-HWB sadness/depression, and strong 

correlation between EQ-5D-5L pain/discomfort and EQ-HWB pain (severity and 

frequency), but moderately with EQ-HWB discomfort (severity and frequency). Further, 

in most cases none or weak correlations were observed between non-overlapping items 

(Appendix V.5). 

At the instrument level, strong correlations were observed between EQ-HWB-S 

index and EQ-5D-5L (r=0.73) and FACT-8D (r=0.70), and between EQ-HWB LSS and 

EQ-5D-5L LSS (r=0.65), EQ VAS (r=0.50), and FACT-G total score (r=0.69). Moderate 

correlations were shown between EQ-HWB-S and SWEMWBS index (r=0.34), and 

between EQ-HWB LSS and WEMWBS total score (r=0.49) (Table V.3). 
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VI.  
 

Figure V.1. Distribution of the EQ-HWB-S, EQ-5D-5L, FACT-8D, and SWEMWBS index values 

Abbreviations 

EQ-HWB-S= EQ-HWB short form (9 items), EQ-5D-5L= EQ Five-level EQ-5D Version, FACT-8D= FACT Eight Dimension, SWEMWBS= Short WEMWBS.  
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Table V.3. Convergent validity results 

 

  

 EQ-HWB-S index  EQ-HWB-S sadness or depression 

EQ-5D-5L index 0.73 EQ-5D-5L anxiety/depression 0.40 

FACT-8D index 0.70 FACT-8D sad 0.45 

SWEMWBS index 0.34  EQ-HWB discomfort (frequency) 

 EQ-HWB LSS EQ-5D-5L pain/discomfort 0.41 

EQ-5D-5L LSS 0.65 FACT-8D nausea 0.24† 

EQ VAS 0.50 FACT-G bothered by side effects 0.33 

FACT-G total 0.69 FACT-G feel ill 0.43 

WEMWBS total 0.49  EQ-HWB discomfort (severity) 

 EQ-HWB-S anxiety EQ-5D-5L pain/discomfort 0.44 

EQ-5D-5L anxiety/depression 0.51 FACT-8D nausea 0.20† 

FACT-G nervous 0.57 FACT-G bothered by side effects 0.32 

FACT-G worry about dying 0.34 FACT-G feel ill 0.45 

FACT-8D worry about condition 0.42  EQ-HWB feel good about self     

 EQ-HWB-S cognition WEMWBS feeling good 0.31 

WEMWBS thinking clearly 0.35  EQ-HWB frustration 

 EQ-HWB-S day-to-day activities EQ-5D-5L anxiety/depression 0.44 

EQ-5D-5L usual activities  0.60  EQ-HWB pain (frequency) 

FACT-8D work  0.40 EQ-5D-5L pain/discomfort 0.64 

 EQ-HWB-S exhaustion FACT-G pain 0.56 

FACT-8D fatigue (lack of energy) 0.43 FACT-G feel ill* 0.51 

 EQ-HWB-S getting around   EQ-HWB personal care 

EQ-5D-5L mobility 0.60 EQ-5D-5L self-care 0.62 

 EQ-HWB-S loneliness  EQ-HWB sleep 

EQ-5D-5L anxiety/depression 0.41 FACT-8D sleeping well 0.66 

 EQ-HWB-S pain (severity)  EQ-HWB unsafe 

EQ-5D-5L pain/discomfort 0.60 EQ-5D-5L anxiety/depression 0.31 

FACT-G pain 0.51   

FACT-G feel ill* 0.53   
Abbreviations. EQ-HWB= EQ Health and Wellbeing long form (25 items), EQ-HWB-S= EQ-HWB short form (9 items), FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT-General, FACT-8D= 

FACT Eight Dimension, LSS= level summary scores, SWEMWBS= Short WEMWBS, WEMWBS= Warwick-Edinburgh Mental Wellbeing Scale 
Note. Correlations are presented in absolute form. Correlations: weak (0.10-0.29), moderate (r=0.30-0.49), or strong (r=0.50 and above) 

*In the Indonesian language, the word for "ill" is an umbrella term which may also include "pain” 
†Weaker than hypothesized 
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V.3.4 Known-group validity 

The EQ-HWB and EQ-HWB-S significantly distinguished known-groups, with 

large ESs for EQ VAS, general health, and number of symptoms, and small ESs for 

comorbidities and cancer stage (Table V.4).  

All instruments, except SWEMWBS, performed similarly for EQ VAS known 

groups (large ESs) (Appendix V.6). EQ-HWB-S performed similarly to FACT-8D and 

outperformed EQ-5D-5L index and SWEMWBS for general health (large vs. moderate 

ESs). For number of symptoms, EQ-HWB-S performed comparably with EQ-5D-5L and 

FACT-8D, and better than SWEMWBS (large vs. moderate ESs). For cancer stage, EQ-

HWB-S was comparable to EQ-5D-5L index and better than FACT-8D and SWEMWBS 

(borderline small vs. trivial ESs). EQ-HWB-S performed better than EQ-HWB in all 

comparisons except for the number of symptoms. 

 

V.3.5 Test-retest reliability 

Across EQ-HWB, 7 items demonstrated almost-perfect agreement, 10 strong 

agreement, 5 moderate agreement, and 3 fair agreement (Appendix V.7). The best-

performing items included ‘unsupported’, ‘getting around inside and outside’, ‘personal 

care’, ‘frustration’, ‘nothing to look forward’, and ‘no control over daily life’ (Gwet’s 

AC2=0.87-0.97), while the lowest-performing in terms of test-retest reliability were 

‘anxiety’, ‘exhaustion’, and ‘sleep’ (Gwet’s AC2=0.32-0.35). In comparison, the Gwet’s 

AC2 ranged from 0.64-0.97 for EQ-5D-5L, 0.24-0.90 for FACT-G, and 0.29-0.69 for 

WEMWBS.  

At the instrument level, the EQ-HWB-S index and EQ-HWB LSS demonstrated 

excellent reliability with ICCs of 0.83 and 0.79, respectively (Table V.5). In comparison, 

the EQ-5D-5L had higher ICCs at 0.89 (LSS) and 0.88 (index value), while FACT-8D 

index and FACT-G total scores had lower at 0.77 and 0.76, respectively. Notably, 

SWEMWBS index and WEMWBS total score had the lowest ICCs among the 

instruments at 0.53 and 0.50, respectively. 

 

V.3.6 Responsiveness 

Small to moderate responsiveness to change was demonstrated by the EQ-HWB-

S index in the improved (SRM=0.24), worsened (SRM=-0.68), and unchanged 

(SRM=0.35) subgroups of patients. Meanwhile, the EQ-HWB LSS performed better and 
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Table V.4. Known-group validity of EQ-HWB and EQ-HWB-S 

Groups n 

EQ-HWB-S index EQ-HWB LSS 

Mean (SD) Effect size (95% CI) Mean (SD) Effect size (95% CI) 

Caregiver use           

  Yes 184 0.84 (0.16) 
d=0.04 (-0.19, 0.27) 

83.53 (11.70) 
d=0.00 (-0.23, 0.23) 

  No 116 0.84 (0.18) 83.51 (11.90) 

Cancer stage at diagnosis      

  1-2 212 0.85 (0.15) 
d=0.21 (-0.04, 0.46) 

83.63 (11.71) 
d=0.04 (-0.21, 0.29) 

  3-4 86 0.82 (0.20) 83.21 (12.07) 

EQ VAS score      

  80 and above 219 0.89 (0.11)* 
d=1.18 (0.91, 1.45) 

86.67 (9.63)* 
d=1.10 (0.83, 1.37) 

  <80 81 0.71 (0.23)* 75.02 (12.81)* 

Number of comorbidities      

  0 78 0.87 (0.17) 

η2=0.031 (0.00, 0.08) 

86.45 (11.67) 

η2=0.030 (0.00, 0.07)   1 123 0.85 (0.13)* 83.61 (10.29) 

  2+ 99 0.80 (0.20)* 81.11 (13.06) 

Number of symptoms      

  0 17 0.94 (0.06)* 

η2=0.271 (0,19, 0.35) 

92.18 (8.13)* 

η2=0.290 (0.20, 0.36) 

  1-3 71 0.92 (0.08)* 89.56 (8.02)* 

  4-6 68 0.88 (0.11)* 86.71 (8.62)* 

  7-9 60 0.86 (0.11)* 83.50 (9.81)* 

  10+ 84 0.70 (0.22)* 74.11 (12.58)* 

General health      

  Very good/excellent 53 0.88 (0.13)* 

η2=0.154 (0.08, 0.23) 

86.68 (9.37)* 

η2=0.145 (0.08, 0.22)   Good 166 0.88 (0.12)* 86.10 (9.88)* 

  Poor/fair 81 0.73 (0.22)* 76.19 (13.55)* 
Abbreviations. CI= confidence interval, d= Cohen’s D, EQ-HWB= EQ Health and Wellbeing long form (25 items), EQ-HWB-S= EQ-HWB short form (9 items), η2= eta-squared, LSS= level summary score 

(linearly transformed to 0-100 scale)  
*p<0.05 
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Table V.5. Test-retest reliability and responsiveness of index values, level summary scores, and EQ VAS 

  

Test-retest reliability Responsiveness 

Unchanged health subgroup (n=32) Improved health subgroup (n=75) Worsened health subgroup (n=18) Unchanged health subgroup (n=57) 

Mean (SD) 
ICC  

(95% CI) 

Mean (SD) 
SRM  

(95% CI) 

Mean (SD) 
SRM  

(95% CI) 

Mean (SD) 
SRM  

(95% CI) Baseline 
Follow-

up 
Baseline Follow-up Baseline Follow-up Baseline Follow-up 

EQ-HWB-S 

index 

0.87 

(0.17) 

0.88 

(0.15) 

0.83  

(0.68 - 0.91) 

0.88 

(0.14) 

0.90 

(0.10) 

0.24  

(0.01, 0.47) 

0.80 

(0.15) 

0.75 

(0.15) 

-0.68  

(-0.99, -0.37) 

0.83 

(0.21) 

0.84 

(0.18) 

0.35  

(0.23, 0.46) 

EQ-5D-5L 

index 

0.87 

(0.17) 

0.90 

(0.15) 

0.94  

(0.87 - 0.97) 

0.91 

(0.14) 

0.92 

(0.13) 

0.16  

(-0.03, 0.34) 

0.83 

(0.21) 

0.70 

(0.23) 

-0.65  

(-0.92, -0.39) 

0.82 

(0.22) 

0.84 

(0.23) 

0.31  

(0.12, 0.49) 

FACT-8D 

index 

0.78 

(0.21) 

0.75 

(0.21) 

0.77  

(0.58 - 0.88) 

0.77 

(0.22) 

0.81 

(0.19) 

0.23  

(0.01, 0.44) 

0.64 

(0.19) 

0.51 

(0.18) 

-1.72  

(-2.33, -1.10) 

0.72 

(0.25) 

0.72 

(0.24) 

0.06  

(-0.21, 0.34) 

SWEMWBS 

index 

0.90 

(0.10) 

0.94 

(0.07) 

0.53  

(0.07 - 0.76) 

0.86 

(0.15) 

0.89 

(0.13) 

0.29  

(0.07, 0.52) 

0.82 

(0.14) 

0.79 

(0.15) 

-0.27  

(-0.66, 0.12) 

0.85 

(0.15) 

0.86 

(0.15) 

0.24  

(0.08, 0.40) 

EQ-HWB 

LSSa 

86.38 

(10.77) 

86.28 

(9.87) 

0.79  

(0.61 - 0.89) 

86.32 

(10.77) 

88.37 

(8.55) 

0.29  

(0.05, 0.53) 

79.72 

(10.87) 

74.11 

(12.25) 

-0.97  

(-1.36, -0.58) 

83.14 

(13.33) 

84.74 

(13.11) 

0.59  

(0.40, 0.78) 

EQ-5D-5L 

LSSa 

92.19 

(11.43) 

93.75 

(10.16) 

0.89  

(0.79 - 0.95) 

94.33 

(9.02) 

95.47 

(7.59) 

0.22  

(-0.10, 0.53) 

89.44 

(13.49) 

80.83 

(14.78) 

-1.13  

(-1.80, -0.46) 

89.39 

(12.36) 

90.18 

(13.13) 

0.18  

(-0.11, 0.46) 

EQ VAS 
79.38 

(20.31) 

83.13 

(15.75) 

0.71  

(0.48 - 0.85) 

82.33 

(14.41) 

88.87 

(7.56) 

0.62  

(0.40, 0.84) 

76.67 

(12.72) 

62.50 

(14.68) 

-1.10  

(-1.64, -0.57) 

79.82 

(16.85) 

80.96 

(15.63) 

0.18  

(-0.03, 0.40) 

FACT-G total 

scorea 

79.51 

(13.54) 

80.77 

(13.60) 

0.76  

(0.56 - 0.87) 

80.74 

(12.27) 

82.16 

(10.44) 

0.17  

(0.04, 0.31) 

72.79 

(14.06) 

66.90 

(15.09) 

-0.74  

(-1.51, 0.02) 

77.46 

(15.13) 

77.96 

(15.50) 

0.18  

(0.03, 0.33) 

WEMWBS 

total score 

80.41 

(14.71) 

85.49 

(10.48) 

0.50  

(0.02 - 0.75) 

77.50 

(18.33) 

78.98 

(16.05) 

0.15  

(-0.05, 0.37) 

69.74 

(15.97) 

65.58 

(16.85) 

-0.55  

(-1.53, 0.42) 

75.38 

(18.13) 

75.72 

(18.02) 

0.12  

(-0.09, 0.33) 
Abbreviations. CI= Confidence interval, EQ-HWB= EQ Health and Wellbeing, EQ-HWB-S= EQ Health and Wellbeing short form (9 items), FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT-

General, FACT-8D= FACT Eight Dimension, ICC= Intraclass correlation coefficient, two-way mixed effects model with absolute agreement, LSS= level summary score SD= standard deviation, SRM= standardized 

response means, SWEMWBS 
aLinearly transformed to a scale of 0-100 
 

Notes.  

1. Test-retest reliability analysis was conducted on patients with unchanged health status from Group 1, i.e., patients in active treatment cycle at baseline who were invited to complete the follow-up questionnaire 

during their next cycle.  

2. Responsiveness analysis was conducted on patients from Group 2, i.e., patients in their final treatment cycle at baseline who were invited to complete the follow-up at their post-treatment consultation.  
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exhibited small to large responsiveness: improved (SRM=0.29), worsened (SRM=-0.97), 

and unchanged (SRM=0.59) subgroups (Table V.5). In comparison, other measures also 

displayed small responsiveness in the improved health subgroup, except for EQ VAS 

which exhibited moderate responsiveness (SRM=0.62). In the worsened health subgroup, 

three other measures also exhibited large responsiveness: FACT-8D (SRM=-1.72), EQ-

5D-5L LSS (SRM=-1.13), and EQ VAS (SRM=-1.10). In the unchanged health subgroup, 

all except EQ-HWB LSS exhibited small responsiveness. 

 

V.4 DISCUSSION  

This study is the first to validate the EQ-HWB and EQ-HWB-S in breast cancer 

and provide evidence on the test-retest reliability and responsiveness of both instruments 

in a clinical population. It is also the first study providing quantitative evidence of the 

Indonesian version of the measures. Ceiling effects were exhibited by seven EQ-HWB 

items, but not at the instrument level. The construct validity of EQ-HWB and EQ-HWB-

S    was supported by the high degree of convergence across multiple conceptually similar 

dimensions with EQ-5D-5L and FACT-8D. In known-group validity, both instrument 

versions discriminated with large effect sizes among patients grouped by their EQ VAS 

scores, general health, and number of symptoms, with the EQ-HWB-S displaying to be 

just effective as EQ-HWB. The EQ-HWB and EQ-HWB-S performed favorably in test-

retest analysis, showing at least strong reliability for at almost 70% individual items and 

excellent reliability at the instrument level. Evidence of responsiveness was also 

observed, with particularly large effect by the EQ-HWB LSS in patients with worsened 

health.  

The EQ-HWB and EQ-HWB-S performed well also compared to other commonly 

used measures in cancer - the EQ-5D-5L, FACT-G/FACT-8D, and 

WEMWBS/SWEMWBS. In cancer outcomes research, the EQ-5D has been shown to 

have limited sensitivity compared to cancer-specific preference-accompanied 

instruments.7,39-41 The absence of ceiling effects in the EQ-HWB and EQ-HWB-S 

suggests that these instruments may be more sensitive than  EQ-5D-5L, likely due to the 

inclusion of broader aspects and more dimensions. Furthermore, the varying degree of 

correlations between EQ-HWB and the composite domains of EQ-5D-5L suggests that 

EQ-HWB may provide better clarity at capturing patient problems.10-12 Across various 

cancer types and treatments, patients often experience diminished HRQoL and well-
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being, specifically marked by problems in exhaustion, sleep, nausea, interpersonal 

relationships, and personal appearances, which may not be sufficiently captured by the 

EQ-5D-5L.42-44 These HRQoL areas included in the EQ-HWB may be considered 

candidates for bolt-ons to improve the performance of EQ-5D-5L in (breast) cancer 

populations.  

Before our investigation, one Australian study demonstrated favorable test-retest 

reliability of EQ-HWB-S in a caregiver population, despite the limited sample size.8 Our 

findings provide encouraging evidence about the test-retest reliability of both EQ-HWB 

and EQ-HWB-S. Importantly, the EQ-HWB and EQ-HWB-S showed slightly better test-

retest reliability than the FACT-G/FACT-8D, which has been widely used in cancer 

clinical trials.45 However, notably, three EQ-HWB items, of which two also belong to 

EQ-HWB-S, performed sub-optimally: ‘sleep’, ‘exhaustion’, and ‘anxiety’. Similarly, the 

FACT-8D ‘sleep’ showed the poorest test-retest reliability among the FACT-G/FACT-

8D items. The relatively long follow-up interval for the analysis may have influenced the 

results; however, we anchored this upon the patients’ own self-reported unchanged health 

status. Additionally, patients reacting differently to treatments (i.e., adverse effects) may 

contribute to the heterogeneity. 

Some limitations in this study need to be acknowledged. First, our sample 

predominantly consisted of less-educated Indonesians with lower economic status, who 

may tend to rate their health more favorably than wealthier and more-educated individuals 

(i.e., response heterogeneity).46 Furthermore, Asian patients are often less inclined to 

report health problems, including physical and mental symptoms, compared to their 

Western counterparts, possibly resulting in better self-reported health.47,48  Secondly, the 

use of the Australian and (pilot) UK value sets for the FACT-8D and EQ-HWB-S, and 

SWEMWBS may not precisely reflect the preferences of the Indonesian population. 

Thirdly, the measures in the survey were administered in a fixed order. While this could 

potentially introduce bias, previous studies suggest that presentation order is not likely to 

significantly responses, or may have only a small effect if present.49,50 Fourthly, the use 

of GRC as anchor for responsiveness may not have fully captured the scope of changes 

experienced by patients, as the EQ-HWB extends beyond health constructs. Fifthly, 

varying recall periods among the instruments may have influenced our results, although 

the extent is unclear and needs further investigation. 
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V.5 CONCLUSIONS 

This study provided psychometric evidence regarding the validity, reliability, and 

responsiveness of the EQ-HWB and EQ-HWB-S in a breast cancer population. The EQ-

HWB and EQ-HWB-S performed comparably to the widely validated EQ-5D-5L, FACT-

G, and FACT-8D, where the domains of exhaustion, pain, discomfort, and sleep may be 

particularly relevant in our sample. Our findings support the potential usefulness of EQ-

HWB and EQ-HWB-S as patient-reported outcome measures for clinical and economic 

purposes in cancer populations, including their role in health technology assessments for 

breast cancer treatments. 
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ABSTRACT 

 

Objectives: Financial toxicity (FT) is the impairment of financial well-being experienced 

by patients with cancer, categorized into subjective (SFT) and objective (OFT) forms. 

This study aimed to investigate the associations between FT, health-related quality of life, 

and overall well-being in patients with breast cancer. 

 

Methods: We analyzed baseline data from a single-center longitudinal study in 

Indonesia. Patients completed the EQ-5D-5L, EQ Health and Wellbeing (EQ-HWB), 

COST: A FACIT Measure of Financial Toxicity (FACIT-COST, to measure SFT), and 

OFT-related questions. Ordinal logistic regression was used to examine the associations 

between FT and selected EQ-5D-5L and EQ-HWB items. Multivariable linear regression 

was used to assess the associations of FT and EQ-5D-5L and EQ-HWB-S index values. 

The main regression models were adjusted for socio-demographic and clinical factors 

such as age, income, metastasis, and symptoms. 

 

Results: The survey included 300 female patients with breast cancer undergoing 

treatment (mean age=51). Overall, 21% experienced high SFT (FACIT-COST≤17.5) and 

51% reported any OFT (e.g., incurring debt). Adjusted for covariates, higher SFT was 

associated with more problems in EQ-5D pain/discomfort and anxiety/depression, and in 

EQ-HWB exhaustion, anxiety, sadness/depression, frustration, pain, and discomfort. 

OFT was associated with more problems in exhaustion. Higher SFT was associated with 

lower EQ-5D-5L and EQ-HWB-S index values, with explained variances of 46.3% for 

EQ-HWB-S and 31.2% for EQ-5D-5L. 

 

Conclusions: This study is the first to explore the associations between financial toxicity, 

EQ-5D-5L, and EQ-HWB outcomes in breast cancer. Our findings provide insight into 

the cancer burden and its link to health and well-being 
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VI.1 INTRODUCTION  

Patients with cancer worldwide often face considerable financial burdens.1 The 

experienced financial challenges can adversely impact their financial well-being, which 

is the perceived ability to sustain living standards and achieve financial freedom.2 The 

term ‘financial toxicity’ (FT) describes the impairment of financial well-being of patients 

due to cancer diagnosis and its associated care.3 FT has been reported across many 

countries, regardless of income levels or healthcare systems.4,5 If unaddressed, FT can 

lead to treatment non-adherence, reduced health-related quality of life (HRQoL), and 

worse health and survival outcomes.6-9 

In general, FT can be assessed both objectively and subjectively.10-12 Objective 

FT (OFT) is measured using quantifiable financial metrics (e.g., out-of-pocket 

expenditure amount or its ratio to household income) or questions on financial coping 

strategies (e.g., incurring loan and liquidating assets). Meanwhile, subjective FT (SFT) is 

the perceived distress arising from the financial burden of their diagnosis and treatment. 

The measurement of SFT is typically self-reported by the patients using patient-reported 

outcome measures, such as the COST: A FACIT Measure of Financial Toxicity (FACIT-

COST) and Socioeconomic Wellbeing Scale (SWBS).13,14 

There is an increasing body of literature exploring the association between FT and 

HRQoL in patients and survivors of cancer.15,16 Significant correlations were found 

between high levels of both OFT and SFT and reduced overall HRQoL. Specifically, FT 

has shown associations with a number of HRQoL domains (e.g., social and mental 

health), measured using instruments such as the European Organization for Research and 

Treatment of Cancer of Life Questionnaire Core 30 (EORTC QLQ-C30), EQ-5D-5L, 

Functional Assessment of Cancer Therapy – General (FACT-G), Patient-Reported 

Outcomes Measurement Information System-29 (PROMIS-29), and 12-Item Short-Form 

Health Survey (SF-12).15,16 However, most FT studies have been performed in high-

income and English-speaking countries.15,16 Further research is needed in low-and-

middle-income countries (LMICs) to better understand FT in different cultures and socio-

demographic settings.10,17-20  

While there has been a surge of FT studies examining its associations with 

HRQoL, very little is known about the relationship between FT and well-being. There are 

various definitions of well-being; for example, the World Health Organization defines 

the well-being construct as a broader spectrum of dimensions compared to HRQoL, 
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which predominantly focuses on physical, psychological, and social domains of health.21-

24 In an earlier study, SFT was associated with the environment domain of well-being, 

measured using the World Health Organization Quality of Life Brief Version 

(WHOQOL-BREF) instrument.25 Evidence suggests that the world is moving toward 

universal health coverage to ensure access to health care without financial hardship.26 

However, FT persists as a major challenge in oncology care across many countries. A 

better understanding of the relationships between FT, HRQoL, and well-being may offer 

valuable insights into how financial challenges relate to various health and well-being 

domains, helping to shape health and social policies that support patients and their 

households.  

Breast cancer is the most prevalent cancer worldwide, including in Indonesia.27 

Recent findings also suggest that FT in breast cancer occurs in more than twice as many 

patients in LMICs compared with their high-income counterparts.20 Indonesia is a 

middle-income country where cancer is a major cause of mortality and the second 

costliest chronic disease financed by the country’s single-payer universal health system.28 

Despite the presence of a public health system, patients may face challenges such as 

underinsurance, which does not cover substantial non-healthcare, cancer-related costs 

(e.g., transportation to healthcare facilities and caregiver fees), and the uneven 

distribution of medical professionals and equipment.15  

Therefore, this study aims to investigate the associations between FT, HRQoL, 

and well-being outcomes in female patients with breast cancer in Indonesia. We 

hypothesize that FT is negatively associated with HRQoL and well-being.  

 

VI.2 METHODS 

This study was conducted in accordance with the Indonesian Health Research and 

Development Ethical Guidelines and Standards.29 Ethics approval was granted by the 

Research Ethics Committee of the Hasan Sadikin General Hospital 

(LB.02.01/X.6.5/284/2023).  

 

VI.2.1 Study design and patients 

This study analyzed baseline data from a single-center longitudinal study 

conducted in Indonesia from September 2023 to March 2024.30-31 The data were collected 

at the Hasan Sadikin General Hospital Bandung, a primary public referral hospital in West 
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Java. The inclusion criteria for patients were: i) female, ii) at least 18 years of age, iii) 

diagnosed with breast cancer of any type and stage, iv) undergoing any treatment, v) 

possessed the cognitive ability to complete the survey, v) fluent in Indonesian language, 

and vi) provided written informed consent. Patients in the initial round of therapy (e.g., 

chemotherapy and immunotherapy) were excluded. The recruitment of the patients was 

performed by research assistants and overseen by the chief oncologist and team of nurses. 

Patients were approached for survey participation prior to their consultation or treatment 

session in the waiting area of the hospital’s oncology department. Two separate paper-

and-pencil questionnaires were prepared: one for the patients and the other for the nurses. 

The patients' questionnaire included standardized measures in the official 

Indonesian language version, presented in a fixed order: EQ-HWB, EQ-5D-5L, and 

FACIT-COST. Patients were also asked to report their socio-demographic background 

(age, marital status, education, employment status, ethnicity, residential setting, number 

of children living in the same household, net monthly household income, and health 

insurance status), symptoms experienced over the past week, and respond to a question 

on OFT. Three trained research assistants, present in the waiting area, explained the study 

to the patients, obtained their informed consent, and assisted them when they had 

difficulties in completing the questionnaires. Pilot testing involving five patients was 

conducted to assess the feasibility of the survey instrument, and no subsequent 

modifications were made. All participating patients received a compensation of IDR 

100,000 (≈USD 6.30) after completing the questionnaire, which they were not informed 

about beforehand.  

The oncology nurses’ questionnaire was prepared to gather clinical data on 

patients based on the hospital’s computerized medical records: stage and type of breast 

cancer, disease duration, metastasis status, comorbidities, and previous and current 

treatment(s) (e.g., chemotherapy, immunotherapy, and surgery).  

 

VI.2.2 EQ-5D-5L 

The EQ-5D-5L is a generic preference-accompanied measure of HRQoL 

consisting of two parts.32 The first part is a descriptive system comprising five single-

item dimensions: mobility, self-care, usual activities, pain/discomfort, and 

anxiety/depression. Each item has five levels of responses: no problems (1), slight 

problems (2), moderate problems (3), severe problems (4), and extreme problems/unable 

to (5). An EQ-5D-5L health state profile may be described by a five-digit string. For 
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example, ‘11111’ indicates no problems in all dimensions, and ‘22133’ indicates slight 

problems in the mobility and self-care dimensions, no problems in the usual activities 

dimension, and moderate problems in the pain/discomfort and anxiety/dimension 

dimensions. The descriptive system was scored by assigning an index value to each health 

state profile using the Indonesian EQ-5D-5L value set, with higher values indicating 

better HRQoL.33 The second part of the EQ-5D-5L is the EQ visual analogue scale (EQ 

VAS). In this part, the patients were asked to indicate their health using a vertical visual 

analogue scale which has a value of between 0 (‘the worst health you can imagine’) and 

100 (‘the best health you can imagine’). The EQ-5D-5L descriptive system as well as EQ 

VAS have been widely validated in cancer populations.34-37 

 

VI.2.3 EQ Health and Wellbeing (EQ-HWB) 

The EQ-HWB is a newly developed measure that goes beyond conventional 

measures of HRQoL to include carer- and social care-related quality of life.38 

Development of the measure drew on different theories of well-being including objective 

lists, preference satisfaction, and capabilities under the extra-welfarist paradigm of 

measuring social welfare.39 There are two versions of the measure: a long 25-item form, 

and a short 9-item form (EQ-HWB-S), which is a subset of the long version.38 The long 

form serves a profile measure, while the short form functions a self-classifier for 

economic evaluations. The items are answered using three different five-level response 

scales: difficulty, frequency, and severity. The EQ-HWB has earlier been used in cancer 

populations,40-43 and was shown to perform well in item response theory and classical 

psychometric testing.38,40 In this study, the patients completed the 25-item EQ-HWB, 

from which the responses for the EQ-HWB-S were derived. For the EQ-HWB, a level 

summary score (LSS) was calculated by summing the responses from the 25 items, with 

higher scores indicating worse health and well-being. The theoretical LSS range of 25-

125 was transformed to a scale of 0-100 for analysis. For the EQ-HWB-S, the index value 

was derived using the UK pilot value set, as no Indonesian value set was available. Higher 

index values indicating better health and well-being.44  

 

VI.2.4 COST: A FACIT Measure of Financial Toxicity (FACIT-COST) 

The FACIT-COST is the most widely validated and used cancer-specific measure 

of SFT.13,18,45 The latest version (v2) has 12 items with 0-4 response scale, from ‘not at 
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all’ (=0) to ‘very much’ (=4). The items relate to financial adequacy, psychosocial 

reaction, anticipating future financial problems, and financial hardship on family, among 

others. The FACIT-COST total score was computed by summing items 1 through 11, 

with items 2, 3, 4, 5, 8, 9, and 10 scored in reverse. The theoretical score ranges between 

0 and 44, with lower scores indicating worse SFT. Following a receiver operating 

characteristic analysis, a cut-off score of ≤17.5 was proposed to indicate high SFT.46  

 

VI.2.5 Questions on objective financial toxicity (OFT) 

To assess OFT, the patients were asked if they experienced one or more of the 

following financial coping strategies in treating breast cancer: i) withdrawing savings or 

pension fund, ii) selling assets such as vehicle, land, and gold/jewelry, iii) incurring debt 

from a relative or financial institution, and iv) closing business. These items were selected 

based on previous studies,47,48 while also giving the option to respondents to specify other 

financial coping strategies using an open-ended ‘other’ response option. 

 

VI.2.6 Statistical analysis 

All variables were descriptively summarized using frequencies and percentages, 

means and standard deviations, depending on the type of data. Four subgroups were 

defined by the combination of SFT and OFT experiences: i) low SFT and no OFT, ii) low 

SFT and at least one OFT, iii) high SFT but no OFT, and iv) high SFT and at least one 

OFT.12 The twelfth item of FACIT-COST (‘financial hardship to my family and me’), 

which was not included in the calculation of the FACIT-COST total score, was also used 

to define three subgroups derived from the five-level response scale of the instrument: i) 

‘not at all’, ii) ‘a little bit’ or ‘somewhat’, and iii) ‘quite a bit’ or ’very much’. The mean 

EQ-5D-5L, EQ-HWB-S index values, EQ-HWB LSS, and EQ VAS were compared 

among patient subgroups using the Mann-Whitney or Kruskal-Wallis test.  

Spearman’s rho was used to examine the correlations between FACIT-COST total 

score and selected individual items of EQ-5D-5L and EQ-HWB where associations were 

hypothesized: EQ-5D-5L pain/discomfort, anxiety/depression, EQ-HWB-S exhaustion, 

anxiety, sadness/depression, no control over daily life, pain (severity), and EQ-HWB 

frustration, coping, and discomfort (severity).49-52 The EQ-5D-5L pain/discomfort and 

EQ-HWB discomfort items were predicted because the literature suggests that they may 

also capture psychological forms of discomfort despite primarily targeting physical 
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discomfort.53 The EQ-HWB pain (severity) item was mainly selected as a control because 

it specifically asks about pain, while the EQ-5D-5L combines pain and discomfort in a 

single item. Additionally, Pearson’s coefficient was used for the correlations between 

FACIT-COST total score and: EQ-5D-5L and EQ-HWB-S index values, EQ-HWB LSS, 

an EQ VAS. The strength of correlations was interpreted as: strong (≥0.50), moderate 

(0.30-0.49), weak (0.10-0.29), and very weak (<0.10).54  

To further evaluate the associations between FT (both SFT and OFT), HRQoL, 

and well-being, regression models were used. For this purpose, the total score of FACIT-

COST was recoded to align higher scores with increased SFT. OFT was operationalized 

as an ordinal variable indicating the number of financial coping strategies employed by 

the patients. To adjust for covariates in the regressions, a subset of key socio-demographic 

and clinical characteristics was selected by applying a forward stepwise regression 

procedure. Variables which exhibited a p≥0.05 in bivariate analyses with the outcome 

variables were excluded: marital status, education, employment status, residential setting, 

insurance coverage, breast cancer type, cancer stage at diagnosis, and treatments other 

than chemotherapy. The retained socio-demographic covariates were age, household 

income, and number of children, while the clinical covariates were cancer diagnosis of 

one year or less, metastasis status, undergoing chemotherapy, number of comorbidities, 

and number of symptoms (reported in the past week). Ordinal logistic models were also 

developed to examine the associations between FT and EQ-5D-5L and EQ-HWB items, 

adjusted for the selected socio-demographic and clinical covariates, with odds ratios and 

their respective 95% confidence intervals calculated. The ordinal regressions were only 

performed for items with sufficient variability in responses, thereby excluding EQ-HWB-

S no control over daily life and EQ-HWB coping items.  

Multivariable ordinary least squares (OLS) models were used for FT predicting 

EQ-5D-5L and EQ-HWB-S index values, EQ-HWB LSS, and EQ VAS. In the OLS, three 

models were gradually developed with FT (SFT and OFT) as predictors: i) no covariates, 

ii) adjusted for socio-demographic covariates, and iii) adjusted for both socio-

demographic and clinical covariates. Robust standard errors were used to address 

heteroskedasticity, which was verified using the Breusch-Pagan test. No instances of 

multicollinearity among the independent variables were detected in any of the models 

(variance inflation factor >5). The R-squared values were compared to assess which 

outcome variable was better predicted by the FT variables. All statistical analyses were 
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performed using Stata 18 (StataCorp LLC) and a significance level of p<0.05 was deemed 

statistically significant.  

 

VI.3 RESULTS 

VI.3.1 Patient characteristics 

Overall, 300 female patients with breast cancer completed the survey. The mean 

age was 51.26±10.29 years (range 23-84). Most patients were married (77.7%), 

homemakers (73.7%), resided in a rural area (59.7%), had children aged <17 living in the 

same household (52.0%), and completed secondary education (52.3%) (Table VI.1).  

 

Table VII.1. Characteristics of the patients 

Characteristic N or Mean % or SD 

Socio-demographic characteristics 

Age  51.26 10.29 

  < 50 years 132 44.0% 

  50 years and above 168 56.0% 

Marital status - - 

  Married 233 77.7% 

  Single/divorced/widower 67 22.3% 

Education - - 

  Primary or less 92 30.7% 

  Secondary 157 52.3% 

  Tertiary 51 17.0% 

Employment status - - 

  Employed 55 18.3% 

  Homemaker 221 73.7% 

  Unemployed (seeking for work) 4 1.3% 

  Retired 20 6.7% 

Residential setting   

 Rural 179 59.7% 

 Urban 121 40.3% 

Number of children (aged <17) living in the same household  - - 

  0 144 48.0% 

  1 80 26.7% 

  2+ 76 20.7% 

Net monthly household incomeb - - 

  5 million IDR and less 270 90.0% 

  > 5 million IDR 30 10.0% 

Health insurance coverage 299 99.7% 

Clinical characteristics 

Breast cancer type - - 

 Invasive lobular carcinoma 140 46.7% 

 Invasive ductal carcinomad 117 39.0% 

 Ductal carcinoma in situ 37 12.3% 

 Lobular carcinoma in situ 3 1.0% 

 Inflammatory breast cancer 2 0.7% 

 Mucinous carcinoma 1 0.3% 

Cancer stage at diagnosisc   

  1 26 8.7% 

  2 186 62.0% 

  3 81 27.0% 

  4 5 1.7% 

  Unknown 2 0.7% 

Disease duration (in years) 2.45 3.18 
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Characteristic N or Mean % or SD 

Metastasis 24 8.0% 

Current treatmenta - - 

  Immunotherapy 253 84.3% 

  Chemotherapy 37 12.3% 

  Radiation therapy 11 3.7% 

  Stem cell or bone marrow 2 0.7% 

  Unknown 2 0.7% 

  Palliative care 23 7.7% 

Surgery historyf 243 81.0% 

Number of comorbiditiesg   

  0 78 26.0% 

  1 123 41.0% 

  2+ 99 33.0% 

Number of symptoms in the past weekh   

  0 17 5.7% 

  1-3 71 23.7% 

  4-6 68 22.7% 

  7-9 60 20.0% 

  10+ 84 28.0% 
aMay belong in more than one category 
bIDR= Indonesian Rupiah, 324.34 USD = 5 million IDR (based on the closing 2023 middle exchange rate from Bank Indonesia) 
cBased on the American Joint Committee on Cancer Staging (0: non-invasive, pre-cancerous, 1: early stage, spread to other tissue in 

small area, 2: localized, tumor between 20-50mm and lymph nodes involved or tumor larger than 50 mm with no lymph nodes 

involved), 3: regional spread, tumor larger than 50mm with lymph nodes involved in larger region, may have spread to skin or chest 

wall, 4: metastatic, distant spread beyond the breast and nearby lymph nodes) 
dIncluded subtypes: triple negative breast cancer, luminal A, luminal B HER-2 negative, luminal B HER-2 positive, and HER-2 

positive 
eMost common sites were bone (n=7), lung (n=5), and liver (n=3)  
fSurgeries included single/double mastectomy and lumpectomy 
gMost common comorbidities: chronic gastritis (n=172), hypertension (n=72), and obesity (n=39) 
hMost reported symptoms: fatigue (n=175), dizziness (n=143), muscle pain (n=133), sleep problem (123), anxiety (n=122), and hair 

loss (n=120) 

 

The net monthly household income of the patients was <5 million IDR (≈USD 

324) for 90% of the patients. All except one patient (99.7%) had insurance coverage for 

their treatment. The two most common breast cancer types were invasive lobular 

carcinoma (46.7%) and invasive ductal carcinoma (39.0%). Most patients were diagnosed 

at stage 2 (62.0%) and 8.0% had metastasis. The most common types of treatment at the 

time of the survey were immunotherapy (84.3%) and chemotherapy (11.33%). Overall, 

81% of the patients underwent surgeries, such as mastectomy or lumpectomy.  

 

VI.3.2 Financial toxicity, health, and well-being 

The majority of patients reported overall good health status with mean EQ-5D-5L index 

value of 0.85±0.21, mean EQ VAS of 81.18±15.63, and mean EQ-HWB-S index value 

of 0.84±0.17 (Table VI.2). The mean FACIT-COST total score was 24.24±8.65. High 

SFT as measured by the FACIT-COST (≤17.5), was experienced by 21% patients (Table 

VI.3). Meanwhile, OFT was experienced by 51% patients who reported at least one 

financial strategy used to cope with their breast cancer treatment. The two most common 
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strategies used by the patients were borrowing from relatives or financial institution 

(30.0%) and withdrawing from savings/pension (25.7%).  

 

Table VII.2. Descriptive statistics of the outcome measures 

Measure Theoretical range 
Observed 

range 
Mean 

Standard 

deviation 
Q1 Median Q3 

FACIT-COST total 

scorea,e 
0 - 44 2 - 42 24.24 8.65 19 25 30 

EQ-5D-5L index 

valuea,b 
-0.865 to 1 -0.31 to 1 0.85 0.21 0.80 0.91 1 

EQ VASa 0 - 100 10 - 100 81.18 15.63 75 80 90 

EQ-HWB-S index 

valuea,d 
-0.384 to 1 -0.245 to 1 0.84 0.17 0.79 0.89 0.95 

EQ-HWB LSSc 0 - 100 0 - 65 16.48 11.76 8 13 23 
Abbreviations. EQ-HWB= EQ Health and Wellbeing, EQ-HWB-S= EQ-HWB short form, EQ VAS= EQ Visual analogue scale, 

FACIT-COST= COST - A FACIT Measure of Financial Toxicity, LSS= level summary scores 
aHigher scores indicate better health-related quality of life, better wellbeing, or lower financial toxicity 
bComputed using the Indonesian value set (Purba et al., 2017) 
cLSS recoded into a 0-100 scale 
dComputed using the pilot UK value set (Mukuria et al., 2023) 
eFollowing the scoring guidelines, the 12th item of FACIT-COST was not included in the overall score computation 

 

Among the four coping strategies, patients who sold their assets had the lowest 

mean EQ-5D-5L and EQ-HWB-S index values of 0.76±0.25 and 0.75±0.26, respectively. 

Overall, 42.3% experienced low SFT and no OFT, 36.7% experienced low SFT but at 

least one OFT, 6.7% experienced high SFT and no OFT, and 14.3% experienced both 

high SFT and at least one OFT. The mean EQ-5D-5L index values for these four 

subgroups were 0.88±0.17, 0.86±0.21, 0.81±0.17, 0.73±0.25, while the mean EQ-HWB-

S index values were 0.88±0.13, 0.86±0.14, 0.77±0.22, and 0.71±0.25 respectively 

(p<0.001 for both instruments) (Figure VI.1). The EQ-5D-5L and EQ-HWB-S index 

values had statistically significant differences for the FACIT-COST item ‘financial 

hardship to my family and me’: not at all (0.90±0.12, 0.91±0.09), a little bit/somewhat 

(0.84±0.24, 0.84±0.16), and quite a bit/very much (0.79±0.21, 0.76±0.22) (p<0.001). 

Comparisons of EQ-5D-5L and EQ-HWB index values or scores among subgroups as 

defined by socio-demographic and clinical characteristics are presented in Appendix 

VI.1. 

 

VI.3.3 Correlations between FACIT-COST, EQ-5D-5L, and EQ-HWB 

The FACIT-COST total score demonstrated correlations that were borderline 

moderate with EQ-HWB coping (-0.34), EQ-HWB-S no control over daily life (-0.33), 

exhaustion (-0.31), and weakly correlated with the following items: EQ-HWB frustration 

(-0.29), EQ-HWB-S sadness/depression (-0.28), EQ-5D-5L pain/discomfort (-0.28),
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Table VII.3. EQ-5D-5L, EQ VAS, and EQ-HWB scores across financial toxicity categories  

Financial toxicity n % 
Mean EQ-5D-5L 

index value 
p-value 

Mean EQ 

VAS 
p-value 

Mean EQ-

HWB-S  

index value 

p-

value 

Mean EQ-HWB 

LSSa 
p-value 

Subjective financial toxicity (SFT)b,c        

  High SFT 63 21.0% 0.75 ± 0.23 
<0.001 

72.94 ± 17.75 
<0.001 

0.73 ± 0.24 
<0.001 

24.44 ± 14.65 
<0.001 

  Low SFT 237 79.0% 0.87 ± 0.19 83.38 ± 14.28 0.87 ± 0.13 14.36 ± 9.87 

Objective financial toxicity (OFT)d             

  At least one OFT 153 51.0% 0.82 ± 0.23 
0.027 

79.74 ± 17.03 
0.103 

0.82 ± 0.19 
0.030 

17.61 ± 11.95 
0.089 

  No OFT 147 49.0% 0.87 ± 0.17 82.69 ± 13.93 0.86 ± 0.14 15.30 ± 11.48 

  Borrowing from relatives or financial institution    

   -Yes 90 30.0% 0.81 ± 0.21 
0.061 

78.39 ± 16.62 
0.042 

0.79 ± 0.21 
0.002 

19.30 ± 13.15 
0.006 

   -No 210 70.0% 0.86 ± 0.20 82.38 ± 15.07 0.86 ± 0.15 15.27 ± 10.92 

  Withdrawing savings or pension    

   -Yes 77 25.7% 0.82 ± 0.26 
0.185 

79.94 ± 15.95 
0.417 

0.82 ± 0.20 
0.320 

17.13 ± 12.43 
0.573 

   -No 223 74.3% 0.85 ± 0.19 81.61 ± 15.53 0.85 ± 0.16 16.25 ± 11.54 

  Selling assets (e.g., vehicle, land)    

   -Yes 33 11.0% 0.76 ± 0.25 
0.010 

75.76 ± 18.38 
0.034 

0.75 ± 0.26 
<0.001 

22.70 ± 14.85 
0.001 

   -No 267 89.0% 0.86 ± 0.20 81.85 ± 15.16 0.85 ± 0.15 15.71 ± 11.12 

  Closing business    

   -Yes 10 3.3% 0.78 ± 0.25 
0.270 

78.50 ± 12.92 
0.582 

0.76 ± 0.13 
0.142 

22.40 ± 12.12 
0.105 

   -No 290 96.7% 0.85 ± 0.20 81.28 ± 15.73 0.84 ± 0.17 16.27 ± 11.72 

SFT and OFT   

  High SFT and at least one OFT 43 14.3% 0.73 ± 0.25 

<0.001 

69.30 ± 17.48 

<0.001 

0.71 ± 0.25 

<0.001 

24.60 ± 14.18 

<0.001 
 High SFT and no OFT 20 6.7% 0.81 ± 0.17 80.75 ± 16.08 0.77 ± 0.22 24.10 ± 15.99 

 Low SFT and at least one OFT 110 36.7% 0.86 ± 0.21 83.82 ± 15.07 0.86 ± 0.14 14.87 ± 9.74 

 Low SFT and no OFT 127 42.3% 0.88 ± 0.17 82.99 ± 13.60 0.88 ± 0.13 13.91 ± 10.00 

FACIT-COST item 12e             

  Quite a bit/very much 85 28.3% 0.79 ± 0.21 

<0.001 

74.82 ± 17.12 

<0.001 

0.76 ± 0.22 

<0.001 

22.93 ± 13.77 

<0.001  A little bit/somewhat 114 38.0% 0.84 ± 0.24 81.93 ± 15.66 0.84 ± 0.16 17.07 ± 10.77 

 Not at all 101 33.7% 0.90 ± 0.12 85.69 ± 12.31 0.91 ± 0.09 10.38 ± 7.04 
Abbreviations. EQ-HWB= EQ Health and Wellbeing, EQ-HWB-S= EQ-HWB short form, FACIT-COST=COST - A FACIT Measure of Financial Toxicity, LSS= level summary scores 
aLSS recoded to a 0-100 scale 
bHigh subjective financial toxicity: FACIT-COST score of ≤ 17.5 (Ng et al., 2021) 
cFollowing the scoring guidelines, item 12 of the FACIT-COST was not included in the overall score computation 
dEach patient may have incurred more than one financial coping strategy 
e’Financial hardship to my family and me’ item (responses recoded from five to three levels) 
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Figure VII.1. Mean EQ-5D-5L and EQ-HWB-S index values across financial toxicity subgroups 

 

  

Abbreviations 

EQ-5D-5L= EQ Five-level EQ-5D Version, EQ-HWB-S= EQ-HWB short form (9 items), OFT = objective financial toxicity, SFT = subjective financial toxicity  
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and anxiety/depression (-0.27), among others (Table VI.4). 

 

Table VII.4. Correlations between the EQ-5D-5L, EQ-HWB, and FACIT-COST  

Pearson's correlations  

  FACIT-COST total score* 

EQ-5D-5L index value 0.30 

EQ VAS 0.35 

EQ-HWB-S index value 0.44 

EQ-HWB LSS -0.48 

 

Spearman's correlations  

  FACIT-COST total score* 

EQ-5D-5L pain/discomfort -0.28 

EQ-5D-5L anxiety/depression -0.27 

EQ-HWB-S exhaustion -0.31 

EQ-HWB-S anxiety -0.22 

EQ-HWB-S sadness/depression -0.28 

EQ-HWB-S pain (severity) -0.23 

EQ-HWB-S no control over daily life -0.33 

EQ-HWB frustration -0.29 

EQ-HWB coping -0.34 

EQ-HWB discomfort (severity) -0.19 
Abbreviations. EQ-HWB= EQ Health and Wellbeing, EQ-HWB-S= EQ-HWB short form, FACIT-COST= COST - A FACIT 
Measure of Financial Toxicity, LSS= level summary scores 
*Following the scoring guidelines, the 12th item of FACIT-COST was not included in the overall score computation 

All correlation coefficients were p<0.001 

  

At instrument level, FACIT-COST total score exhibited moderate correlations 

with EQ-HWB LSS (-0.48), EQ-HWB-S index values (0.44), EQ VAS (0.44), EQ-5D-

5L LSS (-0.32), and EQ-5D-5L index values (0.30).   

 

VI.3.4 Associations between financial toxicity and EQ-5D-5L and EQ-HWB items 

After adjusting for socio-demographic and clinical covariates, reporting higher 

SFT was associated with more problems in the EQ-5D-5L pain/discomfort (OR=1.07), 

anxiety/depression (OR=1.06), EQ-HWB-S exhaustion (OR=1.06), anxiety (OR=1.04), 

sadness/depression (OR=1.06), pain (OR=1.06), EQ-HWB frustration (OR=1.10), and 

discomfort (OR=1.04) items (Table VI.5). Meanwhile, higher OFT was only significantly 

associated with more problems in the EQ-HWB-S exhaustion item (OR=1.40). 

 

VI.3.5 Associations between financial toxicity and EQ-5D-5L and EQ-HWB level 

sum scores and index values 

In the unadjusted OLS models, higher SFT was significantly associated with 

lower EQ-5D-5L index values (‘Model 1’), EQ VAS (‘Model 4’), EQ-HWB-S index 

values (‘Model 7’), and higher EQ-HWB LSS (‘Model 10’) (p<0.001 each) (Table VI.6). 
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Table VII.5. Ordinal logistic regression results  

Variables 
EQ-5D-5L pain/discomfort EQ-5D-5L anxiety/depression EQ-HWB-S exhaustion EQ-HWB-S anxiety 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Subjective financial toxicitya 1.07*** (1.04, 1.1) 1.06** (1.02, 1.10) 1.06*** (1.03, 1.10) 1.04** (1.01, 1.08) 

Objective financial toxicity 1.16 (0.87, 1.56) 1.23 (0.88, 1.71) 1.40* (1.06, 1.87) 1.12 (0.84, 1.51) 

Pseudo R-squared 12.63% 14.40% 15.14% 9.68% 

Variables 
EQ-HWB-S sadness/depression EQ-HWB-S pain (severity) EQ-HWB frustration EQ-HWB discomfort (severity) 

OR 95% CI OR 95% CI OR 95% CI OR 95% CI 

Subjective financial toxicitya 1.06** (1.02, 1.09) 1.06*** (1.03, 1.10) 1.10** (1.05, 1.15) 1.04* (1.01, 1.07) 

Objective financial toxicity 1.18 (0.87, 1.59) 0.94 (0.71, 1.24) 0.90 (0.61, 1.34) 1.03 (0.77, 1.36) 

Pseudo R-squared 6.68% 9.20% 17.34% 10.34% 
***p<0.001, **p<0.01, *p<0.05 

Abbreviations. CI= confidence interval, EQ-HWB= EQ Health and Wellbeing, EQ-HWB-S= EQ-HWB short form, OR= odds ratio 

All regression models were controlled for age, income, number of children, diagnosis duration, metastasis status, current chemotherapy, number of comorbidities and symptoms in the past week 
aMeasured using COST - A FACIT Measure of Financial Toxicity 

 

 

 

  



 

 
 

 

1
3
6
 

Table VII.6. Multivariable linear regression results 

Variables 

Outcome: EQ-5D-5L index value Outcome: EQ VAS 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

B SE B SE B SE B SE B SE B SE 

Intercept 1.00 0.00 0.98 0.05 1.13 0.03 95.15 1.98 98.08 2.65 99.94 3.75 

Subjective financial 

toxicitya 
-0.01*** 0.01 -0.01*** 0.00 -0.01*** 0.00 -0.63*** 0.11 -0.66*** 0.11 -0.56*** 0.11 

Objective financial 

toxicity 
-0.02 0.03 -0.03 0.01 -0.02 0.01 -0.49 0.97 -0.87 0.96 -0.22 0.94 

Aged 50 years and above - - -0.06** 0.02 -0.03 0.02 - - -5.26** 1.67 -3.53* 1.69 

Income > 5 million IDRb - - -0.08 0.05 -0.01* 0.05 - - 1.64 1.96 0.57 1.88 

Number of children - - 0.02* 0.01 0.03** 0.01 - - 1.11 0.77 1.25 0.79 

Diagnosed 1 year or less - - - - -0.04 0.02 - - - - -0.29 1.68 

Metastasis - - - - -0.11* 0.05 - - - - 1.74 3.08 

Undergoing 

chemotherapy 
- - - - -0.10** 0.04 - - - - -5.12 2.94 

Comorbidities (ref: 

none) 
            

  1 - - - - -0.01 0.03 - - - - -1.77 1.82 

  2+ - - - - -0.03 0.03 - - - - -3.89 2.31 

Symptoms in the past 

week (ref: none) 
            

  1-3 - - - - -0.02 0.03 - - - - 2.49 3.22 

  4-6 - - - - -0.07* 0.03 - - - - -2.36 3.36 

  7-9 - - - - -0.09** 0.03 - - - - -2.32 3.53 

  10+ - - - - -0.18*** 0.04 - - - - -8.77* 3.55 

Model fit 

F(2,297)= 16.01 

(p<0.001) 

R2 = 9.12% 

F(5,294)= 8.11 

(p<0.001) 

R2 = 14.88% 

F(14,285)= 7.50 

(p<0.001) 

R2 = 31.23% 

F(2,297)= 21.37 

(p<0.001) 

R2 = 12.63% 

F(5,294)= 11.50 

(p<0.001) 

R2 = 16.36% 

F(14,285)= 6.27 

(p<0.001) 

R2 = 25.60% 
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Table VII.6. Multivariable linear regression results (cont.) 

Variables 

Outcome: EQ-HWB-S index value Outcome: EQ-HWB LSSc 

Model 7 Model 8 Model 9 Model 10 Model 11 Model 12 

B SE B SE B SE B SE B SE B SE 

Intercept 1.02 0.03 1.07 0.04 1.11 0.04 2.39 1.53 -0.84 2.04 -3.82 2.54 

Subjective financial 

toxicitya 
-0.01* 0.00 -0.01*** 0.00 -0.01*** 0.00 0.63*** 0.08 0.69*** 0.08 0.54*** 0.07 

Objective financial 

toxicity 
-0.02 0.01 -0.02 0.01 -0.01 0.01 0.61 0.84 1.00 0.82 -0.03 0.73 

Aged 50 years and above - - -0.06** 0.02 -0.03 0.02 - - 3.81** 1.28 1.88 1.16 

Income > 5 million IDRb - - -0.05* 0.03 -0.07** 0.02 - - 2.50 1.69 3.27* 1.45 

Number of children - - 0.02** 0.01 0.02** 0.01 - - -0.98 0.58 -0.68 0.56 

Diagnosed 1 year or less - - - - 0.00 0.02 - - - - -1.58 1.06 

Metastasis - - - - -0.09* 0.04 - - - - 4.83 2.76 

Undergoing 

chemotherapy 
- - - - -0.06* 0.03 - - - - 1.62 1.65 

Comorbidities (ref: 

none) 
            

  1 - - - - -0.01 0.02 - - - - 1.96 1.23 

  2+ - - - - -0.03 0.02 - - - - 2.13 1.40 

Symptoms in the past 

week (ref: none) 
            

  1-3 - - - - -0.01 0.02 - - - - 1.28 2.13 

  4-6 - - - - -0.05* 0.02 - - - - 4.26* 2.12 

  7-9 - - - - -0.05 0.03 - - - - 5.98** 2.28 

  10+ - - - - -0.18*** 0.03 - - - - 14.06*** 2.25 

Model fit 

F(2,297)=19.94 

(p<0.001) 

R2 = 19.60% 

F(5,294)= 9.71 

(p<0.001) 

R2 = 25.98% 

F(14,285)=8.82 

(p<0.001) 

R2 = 46.39% 

F(2,297)=34.21 

(p<0.001) 

R2 = 22.74% 

F(5,294)=16.58 

(p<0.001) 

R2 = 26.94% 

F(14,285)=15.31 

(p<0.001) 

R2 = 46.15% 
***p<0.001, **p<0.01, *p<0.05 

Abbreviations. B= unstandardized beta coefficient, EQ HWB: EQ Health and Wellbeing, EQ-HWB-S: EQ-HWB short form, LSS= level summary scores, SE= robust standard error of the regression 
aMeasured using COST - A FACIT Measure of Financial Toxicity 
bNet monthly household income. IDR= Indonesian Rupiah, 324.34 USD = 5 million IDR (based on the closing 2023 middle exchange rate from Bank Indonesia) 
cLSS recoded to a 0-100 scale, where higher score indicates worse health and wellbeing 
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After controlling for the socio-demographic and clinical covariates, the significant 

associations between SFT and the outcomes persisted (p<0.001 each): EQ-5D-5L index 

values (beta=-0.01, ‘Model 3’), EQ VAS (beta=-0.56, ‘Model 6’), EQ-HWB-S index 

values (beta=-0.01, ‘Model 9’), and EQ-HWB LSS (beta=0.54, ‘Model 12’). After 

covariate adjustment, FT explained more variance in EQ-HWB-S index value 

(R2=46.39%) and EQ-HWB LSS (R2=46.15%) than in EQ-5D-5L index values 

(R2=31.23%) and EQ VAS (R2=25.60%). 

 

VI.4 DISCUSSION 

This study aimed to examine the associations between FT, HRQoL, and well-

being outcomes in patients with breast cancer. We demonstrated higher SFT to be 

associated with more problems in EQ-5D-5L pain/discomfort, anxiety/depression, EQ-

HWB-S exhaustion, anxiety, sadness/depression, pain, EQ-HWB frustration, discomfort 

items, lower EQ-5D-5L index values, EQ VAS, EQ-HWB-S index values, and higher 

EQ-HWB LSS. Higher OFT was also related to more problems in the EQ-HWB-S 

exhaustion item. 

The distress brought about by the financial challenges arising from cancer care 

was, to some extent, captured by the EQ-5D-5L, EQ VAS, and EQ-HWB. This could be 

attributed to increased negative emotions related to financial difficulties. Insufficient 

financial resources may hinder access to optimal healthcare, potentially leading to a 

diminished HRQoL and well-being.55,56 Alternatively, it is also possible that the 

association is bi-directional as shown by studies using HRQoL to predict SFT.15 It can be 

argued that patients with worse HRQoL or well-being subjectively report higher FT due 

to their condition and possible productivity loss. Hence, complementing the measurement 

of SFT with OFT seems important for a more comprehensive description of FT by 

identifying financial metrics or activities of patients.  

Our findings suggest that FT accounted for a greater proportion of the variances 

in well-being, compared to HRQoL. Higher FT could mean that patients may have to 

make sacrifices in terms of necessities and wants, which may be related to feelings of 

isolation and frustration. Well-being may better capture the dynamics of FT, as it may 

include domains broader than HRQoL, such as pursuits that individuals desire or find 

meaningful, and sense of connection with one’s environment. 

Overall, our results align with the existing literature from other countries and 

neighboring regions. Previous studies conducted in the United States, Australia, and 
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China, focusing on various cancer types such as gastrointestinal, gynecological, and lung, 

have investigated associations between the SFT (FACIT-COST) and HRQoL as 

measured by the EQ-5D; employing other diverse methods such as generalized linear 

model, latent class analysis, and correlations.52,57-60 All the studies demonstrated SFT to 

be significantly related to lower HRQoL. Additionally, two studies, found SFT to be 

moderately correlated with well-being.25,61 Recent studies have also demonstrated 

significant associations between FT and EQ-5D-5L pain/discomfort and 

anxiety/depression domains with comparable association strengths,50-52 suggesting that 

FT captures or represents a form of psychological distress, a burden commonly 

experienced by patients with cancer. Patients with higher symptom burden may 

experience greater financial strain due to non-medical costs related to symptom 

management and hospital visits, intensifying their psychological distress. 

Our analysis did not reveal a statistically significant association between OFT and 

the outcome variable across most regression models, despite showing significance in the 

subgroup comparisons. This suggests that the OFT measurement may have benefitted 

from a more comprehensive approach, such as the currency amount of out-of-pocket 

health expenditure, as well as more detailed exploration of the financial coping strategies 

(e.g., loan amount or receipt from sale of assets). For example, two investigations from 

China and Malaysia found negative associations between both SFT and OFT with 

HRQoL.48,62,63 Notably, these two studies consistently measured OFT using the 

healthcare cost-to-income ratio, while HRQoL was assessed using various instruments: 

EORTC QLQ-C30, EQ-5D-5L, and FACT-Lung. However, obtaining precise data on 

actual healthcare costs may present challenges, such as the patient not being completely 

in charge of their own finances. Recalling the accurate cost amount would also be 

challenging, particularly in the case of our sample, whose average disease duration since 

diagnosis was 2.45 years and nearly 100% had insurance coverage that mitigated direct 

medical expenses, including diagnostic tests, medications, surgeries, and physician fees.   

Reflecting on our findings, some policy implications may be considered. While 

causality has not been established, our findings indicate a significant correlation between 

higher FT and diminished HRQoL and well-being. Health and social policymakers may 

consider interventions aimed at alleviating FT. Firstly, it may be important to screen for 

FT in patients and their families. Through proper identification of those at risk, necessary 

mitigation strategies can be implemented. One of the most adopted FT interventions 

involves financial navigation programs aimed at supporting patients and families with 
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managing the financial hardships of their treatment.64-66 In the most extreme cases of 

poverty, extending coverage to include non-medical, cancer-related costs (e.g., 

transportation and accommodation for outpatients residing at a distance from healthcare 

facilities) may be an approach. The income-earning capacities of patients should also be 

protected from disruptions due to cancer,67 such as through employment reintegration 

programs to facilitate their return to work.68  

This study has some limitations. First, the data were collected from a single center 

within one country with a focus on females with breast cancer. There are also less 

developed areas in Indonesia with higher poverty rate and lower access to healthcare. 

Therefore, the results may not be generalized to other types of cancer, male patients, or 

more resource-poor settings. Second, we solely focused on patients and did not include 

their caregivers or core family members in our study. In the Indonesian context, men are 

still predominantly perceived as providers. Our sample primarily consisted of female 

homemakers and thus, FT may not have been comprehensively captured without the 

perspectives of the income provider. Third,  nearly all patients had insurance coverage 

that may have led to some socio-demographic covariates not being significantly 

associated with the outcome variables and thus excluded from the regressions. However, 

this could also be attributed to limited response variability. Fourth, our measurement of 

SFT had its drawbacks. The FACIT-COST was developed in the United States and 

another measure may be more suited to capture financial well-being in the Indonesian 

context. However, it is the most widely used cancer-specific measure for SFT, which 

allows for comparability with previous studies. Fifth, the pilot UK value set was used for 

calculating the EQ-HWB-S index values, which does not fully reflect the preferences of 

the Indonesian population. Sixth, our study design did not allow exploring causality, 

while also incorporating broader measures of well-being and identifying potential 

mediating factors for future studies, such as social support. 

 

VI.5 CONCLUSIONS 

This is the first study to identify associations between FT, HRQoL, and well-being 

outcomes in patients with breast cancer, and the first in the FT literature to use the recently 

developed EQ-HWB instrument to measure health and well-being. Our findings provide 

additional insight into the burden of cancer and its link to the HRQoL and well-being of 

patients in a middle-income country context; further highlighting the importance of 

establishing health and social policies aimed at measuring and alleviating FT. 
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Achieving universal health coverage means providing health care access to every 

person without financial hardship. Countless individuals with cancer worldwide are 

experiencing financial toxicity, an issue exacerbated by increasing prevalence of cancer 

and rising costs of healthcare. Financial toxicity may be causing, inter alia, individuals 

unable to follow their necessary treatment, thereby adversely impacting their 

survivorship. These trends are confirmed by the growing literature of financial toxicity in 

recent years, including the development of instruments for financial toxicity 

measurement, impact of financial toxicity on health outcomes, and ways to mitigate 

financial toxicity.  

Indonesia is the world’s largest archipelago, fourth most populous country, and 

third largest democracy. It is a middle-income country with systemic and structural 

challenges regarding quality and equitable access to healthcare across the nation. 

Indonesia has made significant progress toward universal health coverage since the 

beginning of the healthcare system reform in 2014. However, financial toxicity is 

profoundly understudied in the country.  

This dissertation sought to investigate financial toxicity, HRQoL, and well-being, 

and their associations in patients with cancer in Indonesia. To fulfill this aim, five distinct 

chapters have been presented to provide a cohesive research narrative. Chapter II 

provided a systematic literature review and meta-analyis on the association between 

subjective financial toxicity and HRQoL. Chapter III empirically explored the experience 

of financial toxicity in Indonesia using a qualitative study design in patients with different 

types of cancer. The remaining chapters employed quantitative longitudinal study designs 

and focused on breast cancer, the most prevalent cancer worldwide, including in 

Indonesia. Chapters 4 and 5 psychometrically validated the instruments which measured 

financial toxicity, HRQoL, and well-being, and Chapter VI reported on the associations 

among the key constructs.  

Finally, this concluding chapter (Chapter VII) provides a summary of the main 

findings of the studies presented in this dissertation, followed by methodological 

considerations, recommendations for future research, and theoretical and health and 

social policy implications. 

 

VII.1 Summary of findings 

The first aim of the dissertation was to perform a systematic literature review and 

meta-analysis on studies investigating the association of financial toxicity and HRQoL in 
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patients with cancer. Chapter II presents the results of systematic review and meta-

analysis on studies reporting the associations of HRQoL and financial toxicity measured 

with the FACIT-COST. Overall, 31 studies from 9 countries were included in the 

systematic review, of which almost all studies used cross-sectional design. HRQoL was 

measured using 19 different HRQoL measures. All studies but one reported that higher 

financial toxicity was linked to worse HRQoL. In total, there were ten HRQoL domains 

that were correlated with financial toxicity, including physical, social, mental health, and 

daily functioning. Afterward, a meta-analysis was performed between financial toxicity 

and overall HRQoL as measured by the FACT-G, which showed a statistically significant 

moderate correlation. In summary, this chapter substantiates financial toxicity to be a 

relevant adverse outcome of cancer which is related to reduced HRQoL.  

The second aim of the dissertation was to explore how patients with cancer 

experience financial toxicity in Indonesia using interpretive phenomenological analysis. 

Chapter III reports the results of interpretive phenomenological analysis of in-depth 

qualitative interviews with patients with various types of cancer in Indonesia. The 

analysis identified two main themes. The first main theme was “experienced financial 

burden.” Three subthemes were identified which elaborates the contributing factors to the 

subjective lived experience of financial toxicity: underinsurance, out-of-pocket non-

healthcare cancer-related costs, and negative income effect from employment disruption. 

The other main theme was “financial coping strategies”. Four subthemes which discussed 

the strategies implemented by the patients to cope with financial toxicity were: 

reallocating household budget, seeking family support, rationalizing treatment decisions, 

and topping up insurance for family members. This study confirms the possible wider 

presence of financial toxicity issue in patients with cancer in Indonesia, which was further 

investigated in the subsequent quantitative chapters. 

The third dissertation aim was to validate the Indonesian version of the subjective 

financial toxicity measure, FACIT-COST in a population of breast cancer in Indonesia. 

Chapter IV reports the measurement properties of the official Indonesian version of 

FACIT-COST. The results showed that the Indonesian FACIT-COST is a 

psychometrically valid and reliable measure, evidenced by its distributional 

characteristics, discriminatory power across multiple relevant known-groups, excellent 

scale-level test-retest reliability, and adequate responsiveness to change. Furthermore, 

structural validity analysis suggested that the Indonesian FACIT-COST has a good-fitting 
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two-factor structure. Overall, this chapter indicates that the Indonesian FACIT-COST can 

be applied in the Indonesian context as a measure of subjective financial toxicity. 

The fourth aim of the dissertation was to validate the EQ-HWB and EQ-HWB-S 

and compare it to other preference-accompanied instruments in a breast cancer population 

in Indonesia. Chapter V details the psychometric validation of the EQ-HWB and EQ-

HWB-S, including a comparative analysis with three other preference-accompanied 

measures: EQ-5D-5L, FACT-8D, and SWEMWBS. The findings showed that the EQ-

HWB, along with its short form EQ-HWB-S, has robust psychometric performance that 

is comparable to, and in some measurement properties, better than the generic EQ-5D-5L 

(in terms of ceiling effect) and cancer-specific FACT-8D (in terms of test-retest 

reliability). Therefore, the EQ-HWB can be recommended as an outcome measure, with 

the EQ-HWB-S potentially useful in cost-utility analysis of breast cancer interventions.  

The fifth and final aim of the dissertation was to investigate the associations 

between financial toxicity, well-being, and HRQoL in patients with breast cancer in 

Indonesia. Chapter VI highlights the results of the examination of associations between 

objective and subjective financial toxicity, EQ-5D-5L, and EQ-HWB outcomes in 

patients with breast cancer. The Indonesian FACIT-COST was used to measure 

subjective financial toxicity, whereas a question about the patients’ financial coping 

strategies against cancer-related costs was used to evaluate the objective form of financial 

toxicity. Multivariate logistic regression analyses showed that higher subjective financial 

toxicity is significantly associated with more problems in the EQ-5D-5L pain/discomfort, 

anxiety/depression, EQ-HWB frustration, discomfort, and EQ-HWB-S exhaustion, 

anxiety, sadness/depression, and pain. Meanwhile, higher objective financial toxicity is 

associated with more problems in EQ-HWB-S exhaustion. Multivariate linear regression 

analyses showed that higher subjective financial toxicity is significantly associated with 

lower EQ-5D-5L, EQ-HWB-S index values, and EQ VAS. Furthermore, the findings also 

indicated that financial toxicity explains greater variances in well-being than in HRQoL. 

 

VII.2 Methodological considerations and future research  

Due to limitations of the studies presented in this dissertation, it is important to 

contextualize the results when interpreting them. Some key methodological 

considerations are highlighted below, along with the potential avenues for future research 

based on these limitations. 
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The relationships among constructs investigated in this dissertation have been 

correlational in nature, i.e., no causal effects were established. However, we provide a 

possible foundation for establishing causality between financial toxicity and HRQoL and 

well-being outcomes. Considering our findings, future research should strongly consider 

exploring these associations through designs such as randomized controlled trials (RCTs). 

The added value of an RCT is the possibility of simultaneously testing an intervention 

aimed at mitigating financial toxicity, e.g., financial navigation programs or direct 

financial assistance with non-healthcare expenditures.1,2 Alternatively, an observational 

prospective cohort design can be employed, utilizing the causal inference tool “directed 

acyclic graphs” (DAGs) to address endogeneity problems.3 Some important factors to be 

considered in determining the suitable follow-up period include the disease prognosis, 

treatment complexity, and socioeconomic background of the patients. 

The primary data for the quantitative empirical chapters in this dissertation were 

gathered through a survey which relied on a single-center collection with small sample 

size, focusing on one type of cancer and female patients, of whom more than 99% were 

covered by public health insurance. These constraints potentially limit the generalizability 

of the findings in this dissertation and raise further research questions, particularly related 

to financial toxicity in male patients, other types of cancer, private hospital context or 

other medical settings where high out-of-pocket costs are incurred. Furthermore, the 

longitudinal design had its limitations. Despite an extremely low dropout rate (<1%) and 

no missing data reported due to rigorous data-checking procedures by the research 

assistants, the follow-up period was relatively short, lasting only up to 26 weeks. While 

different follow-up time points were initially designed to assess test-retest reliability and 

responsiveness, they were ultimately combined due to minimal differences between 

subsamples.4 Future research could address these limitations by incorporating longer 

follow-ups, particularly for constructs related to financial well-being that may require 

more time to observe significant changes, and by increasing sample sizes to improve 

statistical power. 

Another important aspect that was not explored in depth in this dissertation is the 

role of caregivers or family members. There are a few considerations to be made. First, 

measuring financial toxicity in patients who are (still) dependent on their family members 

for complete financial support may not precisely capture the construct. In instances such 

as children, adolescents, and young adults with cancer, it would be more appropriate to 

obtain data from the parents. Other examples include unemployed homemakers and 
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seniors who are dependent on their children. Second, providing informal care to patients 

may have financial implications due to reduced labor engagement, such as direct loss of 

income or opportunity loss. This indicates the possibility that caregivers may experience 

a “secondhand” financial toxicity by association, despite not being individuals with 

cancer or other chronic diseases themselves. 

The measurement of subjective financial toxicity in this dissertation used the 

official Indonesian language version of FACIT-COST, which was developed initially in 

the United States. Although the instrument shows good psychometric performance and 

can be fitted in the context, it does not fully capture the unique aspects of Indonesia’s 

health system and culture. Therefore, it is recommended to develop a localized instrument 

that better reflects the ethnic and geographic diversity, as well as the distinct 

characteristics of the Indonesian healthcare system. The development of a new instrument 

can employ mixed-methods design, involving multiple stakeholders (e.g., patients, 

academics, social and health policy experts, healthcare providers, general population) and 

should adhere to established methodological standards.5 In addition, benchmarking with 

other internationally developed financial toxicity measures may be warranted. For 

instance, at the time of writing this dissertation, the European Organisation for Research 

and Treatment of Cancer (EORTC) has an ongoing study to develop a new measure of 

financial toxicity.6  

Developing a validated, standardized, and contextually relevant measure of 

financial toxicity with strong measurement properties is essential for supporting 

evidence-based mitigation strategies. However, literature on the mitigation of financial 

toxicity remains scarce. So far, the effectiveness of interventions has been poorly 

designed, and the results have been controversial.7 Future research should prioritize 

rigorous evaluation of mitigation strategies at both the patient and healthcare provider 

levels. These strategies should focus on equity and address specific aspects of financial 

toxicity requiring support. For instance, individuals with sufficient financial resources 

may benefit most from financial navigation or counseling programs, while those at the 

highest risk of treatment non-adherence due to non-treatment-related expenditures may 

require direct financial assistance. 

Currently, the EQ-HWB and EQ-HWB-S are experimental instruments 

undergoing modifications and testing. Nevertheless, both instruments demonstrate 

favorable performance compared to other commonly used generic and disease-specific 

measures in cancer. The EQ-5D, which is recommended for pharmacoeconomic 
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evaluations in over 20 countries,8 has been noted in previous studies to exhibit lower 

sensitivity when compared to cancer-specific preference-accompanied measures like 

FACT-G, a widely employed measure in cancer trials.9 In this context, the EQ-HWB and 

EQ-HWB-S hold promise as outcome measures in economic evaluations, potentially due 

to their inclusion of broader and more diverse dimensions. Further validation studies 

across diverse cancer populations are necessary to substantiate their applicability. 

Although multiple preference-accompanied instruments were used in this 

dissertation, only one— the EQ-5D-5L—measured health utility using the Indonesian 

value set. In contrast, due to their novelty, the utility values of the EQ-HWB-S, FACT-

8D, and SWEMWBS were derived from value sets developed in other countries. Health 

Technology Assessment (HTA) evaluates the costs and benefits of interventions to guide 

resource allocation decisions in healthcare. Measuring intervention outcomes in QALYs 

requires instruments that assess health states using societal preferences. Future studies 

can consider developing an Indonesian value set for the EQ-HWB-S to ensure decisions 

are informed by local societal preferences. Additionally, this could also address a gap in 

the Indonesian HTA Guidelines, which currently do not recommend any well-being 

measure for health interventions that may have both health and social care impacts.10 

While the EQ-5D is already recommended for HRQoL assessments, incorporating a well-

being instrument, such as the EQ-HWB, would provide a more comprehensive 

framework for evaluating the broader impacts of health interventions on health and well-

being.  

 

VII.3 Implications 

VII.3.1 Theoretical contributions 

This dissertation offers some novel contributions to the financial toxicity 

literature. Firstly, we conducted the first-ever systematic review and meta-analysis to 

summarize the published research on the association of subjective financial toxicity, as 

measured by FACIT-COST, and HRQoL in patients and survivors of cancer. Secondly, 

we carried out the first qualitative study on financial toxicity in Indonesia, employing 

interpretive phenomenological analysis. Thirdly, we performed the first psychometric 

validation of FACIT-COST in breast cancer and validated the official Indonesian version 

of FACIT-COST in any cancer population for the first time.  

With respect to the HRQoL and well-being measurement literature, we conducted 

the first psychometric validation of the EQ-HWB and EQ-HWB-S in a breast cancer 
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population and provided the initial evidence of the quantitative measurement properties 

of the Indonesian versions of the measures. Furthermore, we were among the first to 

provide evidence on the test-retest reliability and responsiveness of the EQ-HWB and 

EQ-HWB-S in any clinical population. Additionally, we presented comparative evidence 

on EQ-HWB and FACT-G, as well as EQ-HWB-S, FACT-8D, and SWEMWBS. 

Finally, in exploring the relationships between financial toxicity, HRQoL, and 

well-being, we were the first to investigate these associations, while considering both 

objective and subjective forms of financial toxicity, specifically within a breast cancer 

population. This dissertation extends the understanding of the cancer burden by providing 

qualitative and quantitative evidence that highlights financial toxicity as an important and 

relevant construct and outcome of cancer. We address a significant gap in the existing 

literature by presenting evidence from Indonesia, a middle-income and non-English-

speaking country.  

 

VII.3.2 Health and social policy implications  

 The findings of this dissertation suggest several policy implications. First and 

foremost, within the clinical context, educating patients about the costs related to cancer 

treatment and openly discussing financial issues and needs can be the first step in helping 

them navigate financial toxicity.11-13 As such, properly measuring financial toxicity using 

a valid and reliable standardized measure during the patient’s treatment trajectory, such 

as the FACIT-COST, may also be considered. At the patient level, financial toxicity 

interventions have been shown to improve clinical outcomes, with financial navigation 

being the most tested and effective intervention to date.7,14-18 Financial navigation 

programs involve the screening of financial toxicity, discussions about costs, and active 

guidance on financial and non-financial resources (e.g., social support) that can be used 

by patients to minimize burden. In settings where healthcare costs are covered by public 

health insurance, coverage for non-healthcare costs (e.g., transportation to medical 

facilities) can be considered for individuals living in poverty. While financial navigation 

primarily focuses on managing costs and resources, another important approach is to 

protect the income-earning capacity of individuals. To aid in the social reintegration of 

cancer survivors, job reintegration programs can be considered (e.g., return-to-workplace, 

skill development programs, flexible work arrangements, micro business training).  

 From a health economics perspective, cost-utility analysis (CUA) offers 

policymakers a valuable framework for evaluating interventions by balancing their costs 
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against the benefits they deliver in terms both quantity (life years gained) and quality of 

life. The application of CUA in decision-making processes can improve population health 

by enhancing patient access to effective treatments, and, subsequently, improve health 

system efficiency (i.e., reduction of broader economic burden on societies). The use of 

preference-accompanied measures is essential for the calculation of health utilities across 

different healthcare interventions, ensuring societal preferences are also reflected in 

health outcomes. In Indonesia, as in many other countries, the EQ-5D-5L is 

recommended tool for performing QALY calculations to inform health policy decisions.10 

However, the EQ-5D may not capture the broader aspects of well-being relevant to 

specific patient populations. Our findings suggest that the EQ-HWB and EQ-HWB-S 

could address these gaps and serve as valuable tools for clinical and economic evaluations 

in cancer care, particularly for breast cancer interventions.  

The promising psychometric performance of the Indonesian versions of 

instruments used to measure key constructs in this dissertation underscores their potential 

applicability in the Indonesian context. Furthermore, the associations between high 

financial toxicity, lower HRQoL, and well-being can inform future policy interventions 

aimed at improving cancer care. These findings suggest that mitigating financial toxicity 

may be related to the improvement of QALY gains for patients and survivors of cancer.  

 We hope that the work presented in this dissertation will inspire further research 

into financial toxicity, increase awareness of its impact, and promote strategies for its 

mitigation. and mitigation. Equally, we also encourage further investigations into 

economic evaluations in healthcare, emphasizing their crucial role in shaping 

reimbursement decision-making to support Indonesia’s universal healthcare goals. 
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Appendix II.1. PubMed search strategy 

Search Search terms Note 

#1 Cancer[sb]1 

PubMed cancer filter that 

was developed by the 

National 

Library of Medicine and the 

National Cancer Institute 

(National Library of 

Medicine, 2019) 

#2 

("financial stress"[MeSH] OR "financial toxicit*"[tw] OR "financial 

hardship*"[tw] OR "financial distress" [tw] OR "financial stress*"[tw] OR 

"out of pocket" [tw] OR "out-of-pocket expenditure*"[tw] OR "out-of-

pocket payment*"[tw] OR "out-of-pocket cost*"[tw] OR "out-of-pocket 

spending"[tw] OR "personal financial"[tw] OR "bankruptc*"[tw] OR 

"debt"[tw] OR "financial challeng*"[tw] OR "financial pressure"[tw]) 

Based on Bhanvadia et al., 

2021 and other terms that 

we identified during 

preliminary literature search 

#3 

(“preference-based”[tw] OR “preference-accompanied” [tw] OR 

“preference-weighted” [tw] OR “Quality of Wellbeing scale”[tw] OR 

“discreet choice experiment” [tw] OR “DCE” [tw] OR “PROPr”[tw] OR 

“QOL”[tw] OR “Quality of Life”[tw] OR “Quality-Adjusted Life 

Year*”[tw] OR “Quality Adjusted Life Year*”[tw] OR “Value of Life”[tw] 

OR “qaly”[tw] OR “qald”[tw] OR “qale” [tw] OR “qtime” [tw] OR 

“quality adjusted” [tw] OR “disability adjusted life” [tw] OR “daly” [tw] 

OR “qwb” [tw] OR “multiattribute*”[tw] OR “multi attribute*”[tw] OR 

“well-being” [tw] OR “wellbeing” [tw] OR “well being” [tw] OR 

“utilit*”[tw] OR “disutilit*”[tw] OR “HSUV” [tw] OR “healthy-years 

equivalent*”[tw] OR “HYE” [tw] OR “HUI” [tw] OR “health utilit*”[tw] 

OR “utility index” [tw] OR “utilities index” [tw] OR “illness stat*” [tw] 

OR “health stat*”[tw] OR “euro qual” [tw] OR “euro qol5d” [tw] OR “eq-

5d” [tw] OR “eq5-d” [tw] OR “eq5d” [tw] OR “euroqual” [tw] OR 

“euroqol” [tw] OR “euroqual5d” [tw] OR “eq-sdq” [tw] OR “eqsdq” [tw] 

OR “short for*”[tw] OR “shortfor*”[tw] OR “sf36” [tw] OR “sf 36” [tw] 

OR “sf-36”[tw] OR “sf6” [tw] OR “sf 6” [tw] OR “sf6d” [tw] OR “sf 6d” 

[tw] OR “sf12” [tw] OR “sf 12” [tw] OR “sf16” [tw] OR “sf 16” [tw] OR 

“sf20” [tw] OR “sf 20” [tw] OR “15D” [tw] OR “15-D” [tw] OR “15 

dimension” [tw] OR “standard gamble*”[tw] OR “SG”[tw] OR “time trade 

off”[tw] OR “TTO” [tw] OR “time tradeoff” [tw] OR “timetradeoff” [tw] 

OR “time trade-off” [tw] OR “AQOL” [tw] OR “Assessment of Quality of 

life” [tw] OR “EORTC*” [tw] OR “European Organisation for Research 

and Treatment of Cancer Quality of Life” [tw] OR “European Organisation 

for Research and Treatment of Cancer” [tw] OR “FACT*” [tw] OR 

“FACIT*”[tw] OR “Functional Assessment of Cancer Therapy” [tw] OR 

“Functional Assessment of Chronic Illness Therapy” [tw] OR “HQLI” [tw] 

OR “Hospice Quality of Life Index” [tw] OR “LASA*”[tw] OR “Linear 

Analog Scale Assessment*” [tw] OR  “MQOL*”[tw] OR “McGill Quality 

of Life” [tw] OR “MIDOS” [tw] OR “Minimal Documentation System” 

[tw] OR “MVQOLI” [tw] OR “Missoula–VITAS Quality of Life index” 

[tw] OR “PROMIS” [tw] OR “Patient-Reported Outcomes Measurement 

Information System” [tw] OR “PEPS” [tw] OR “QUAL-E” [tw] OR 

“Quality of life at the End of life” [tw] OR “QUAL*”[tw] OR “QLI” [tw] 

OR “Quality of Life Index” [tw] OR “QOLLTI*”[tw] OR “SOSG*”[tw] 

OR “Spine Oncology Study Group Outcomes Questionnaire” [tw] OR 

“World Health Organization Quality of Life”[tw] OR  “WHOQOL” [tw] 

OR “WHO-QOL” [tw] OR “CARES” [tw] OR “Cancer Rehabilitation 

Evaluation System” [tw] OR “QLACS” [tw] OR “Quality of Life in Adult 

Cancer Survivors”[tw]) 

 

Based on the filter 

developed by Arber et 

al., 2017 supplemented by a 

list of names of HRQOL 

instruments that 

have been used in patients 

with cancer according to a 

systematic 

review by Van Roij et al., 

2018. 

#4 #1 AND #2 AND #3  
We performed our initial systematic search in October 2021. However, the filter was no longer operational when we updated our 

search in April 2022. Therefore, the search term “Neosplasms[MeSH]” was used instead.  

 
 

 



157 
 

Appendix II.2. Correlations of HRQOL domains 

Author (HRQOL measure) 

 
HRQOL domain 

Raw correlation [95% 

CI] 

Belcher et al., 2021 (SF-36 Emotional Well-Being) 

Mental Health 

0.39 [0.20, 0.58] 

Chan et al., 2021 (FACT-G Emotional Well-Being) 0.42 [0.36, 0.48] 

Coroneos et al., 2020 (BREAST-Q Psychosocial Well-Being) 0.54 [0.48, 0.60] 

Coroneos et al., 2020 (SF-12 Mental Health) 0.52 [0.46, 0.58] 

Durber et al., 2021 (FACT-G Emotional Well-Being) 0.43 [0.33, 0.53] 

Liang et al., 2021 (FACT-G Emotional Well-Being) 0.37 [0.22, 0.52] 

Pavela et al., 2021 (PROMIS-10 Mental Health) 0.45 [0.42, 0.48] 

Shim et al., 2021 (EORTC QLQ-C30 Emotional Functioning) 0.37 [0.34, 0.40] 

Thom et al., 2021 (EORTC QLQ-C30 Emotional Functioning) 0.45 [0.30, 0.60] 

Urek and Ugurluoglu 2021 (FACT-G Emotional Well-Being) 0.34 [0.25, 0.44] 

Ver Hoeve et al., 2021 (PROMIS-29 Anxiety) 0.34 [0.17, 0.51] 

Ver Hoeve et al., 2021 (PROMIS-29 Depression) 0.21 [0.02, 0.40] 

Belcher et al., 2021 (SF-36 Role Limitations-Emotional) 

Daily Functioning 

0.27 [0.07, 0.48] 

Belcher et al., 2021 (SF-36 Role Limitations-Physical) 0.28 [0.08, 0.49] 

Chan et al., 2021 (FACT-G Functional Well-Being) 0.39 [0.32, 0.46] 

Durber et al., 2021 (FACT-G Functional Well-Being) 0.35 [0.24, 0.46] 

Liang et al., 2021 (FACT-G Functional Well-Being) 0.42 [0.27, 0.57] 

Shim et al., 2021 (EORTC QLQ-C30 Role Functioning) 0.32 [0.29, 0.35] 

Thom et al., 2021 (EORTC QLQ-C30 Role Functioning) 0.52 [0.38, 0.66] 

Urek and Ugurluoglu, 2021 (FACT-G Functional Well-Being) 0.23 [0.12, 0.33] 

Belcher et al., 2021 (SF-36 Social Functioning) 

Social Health 

0.18 [-0.03, 0.40] 

Chan et al., 2021 (FACT-G Social/Family Well-Being) 0.23 [0.16, 0.30] 

Durber et al., 2021 (FACT-G Social/Family Well-Being) 0.18 [0.06, 0.30] 

Liang et al., 2021 (FACT-G Social/Family Well-Being) 0.30 [0.14, 0.46] 

Shim et al., 2021 (EORTC QLQ-C30 Social Functioning) 0.44 [0.42, 0.46] 

Thom et al., 2021 (EORTC QLQ-C30 Social Functioning) 0.55 [0.42. 0.68] 

Urek and Ugurluoglu, 2021 (FACT-G Social/Family Well-Being) 0.16 [0.05, 0.27] 

Ver Hoeve et al., 2021 (PROMIS-29 Social Functioning) 0.31 [0.13, 0.49] 

Chan et al., 2021 (FACT-G Physical Well-Being) 

Physical Health 

0.34 [0.27, 0.41] 

Coroneos et al., 2020 (SF-12 Physical Health) 0.41 [0.34, 0.48] 

Durber et al., 2021 (FACT-G Physical Well-Being) 0.40 [0.30, 0.50] 

Liang et al., 2021 (FACT-G Physical Well-Being) 0.66 [0.56, 0.76] 

Pavela et al., 2021 (PROMIS-10 Physical Health) 0.46 [0.43, 0.49] 

Urek and Ugurluoglu, 2021 (FACT-G Physical Well-Being) 0.41 [0.31, 0.50] 

Belcher et al., 2021 (SF-36 Physical Functioning) 

Physical Functioning 

0.06 [-0.16, 0.28] 

Shim et al., 2021 (EORTC QLQ-C30 Physical Functioning) 0.30 [0.27, 0.33] 

Thom et al., 2021 (EORTC QLQ-C30 Physical Functioning) 0.33 [0.16, 0.50] 

Ver Hoeve et al., 2021 (PROMIS-29 Physical Functioning) 0.31 [0.13, 0.49] 

Belcher et al., 2021 (SF-36 Energy/Fatigue) 

Fatigue 

0.01 [-0.21, 0.24] 

Shim et al., 2021 (EORTC QLQ-C30 Fatigue) 0.30 [0.27, 0.33] 

Ver Hoeve et al., 2021 (PROMIS-29 Fatigue) 0.41 [0.25, 0.57] 

Belcher et al., 2021 (SF-36 General Health) 

Global Health 

0.03 [-0.20, 0.25] 

Shim et al., 2021 (EORTC QLQ-C30 Global QOL) 0.36 [0.33, 0.39] 

Thom et al., 2021 (EORTC QLQ-C30 Global QOL) 0.44 [0.29, 0.59] 

Belcher et al., 2021 (SF-36 Pain) 

Pain 

0.32 [0.12, 0.52] 

Shim et al., 2021 (EORTC QLQ-C30 Pain) 0.26 [0.23, 0.29] 

Ver Hoeve et al., 2021 (PROMIS-29 Pain) 0.27 [0.09, 0.45] 

Shim et al., 2021 (EORTC QLQ-C30 Cognitive Functioning) 
Cognitive Functioning 

0.30 [0.27, 0.33] 

Thom et al., 2021 (EORTC QLQ-C30 Cognitive Functioning) 0.22 [0.04, 0.40] 

Shim et al., 2021 (EORTC QLQ-C30 Sleeping Disorder) 
Sleep 

0.21 [0.18, 0.24] 

Ver Hoeve et al., 2021 (PROMIS-29 Sleep) 0.25 [0.07, 0.43] 
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Appendix IV.1. Item response distribution for T1 and T2 follow-up groups 

 

  

Code FACIT-COST item§ 
T1 follow-up (n=148) T2 follow-up (n=150) 

Not at all A little bit Somewhat Quite a bit Very much Not at all A little bit Somewhat Quite a bit Very much 

FT1 Have enough money to cover treatment 55 (37.2%) 40 (27.0%) 40 (27.0%) 12 (8.1%) 1 (0.7%) 62 (41.3%) 44 (29.3%) 32 (21.3%) 12 (8.0%) 0 (0.0%) 

FT2 Out-of-pocket expenses are more than thought 67 (45.3%) 21 (14.2%) 25 (16.9%) 24 (16.2%) 11 (7.4%) 54 (36.0%) 33 (22.0%) 33 (22.0%) 22 (14.7%) 8 (5.3%) 

FT3 Worry about future financial problems 42 (28.4%) 31 (20.9%) 30 (20.3%) 29 (19.6%) 16 (10.8%) 40 (26.7%) 33 (22.0%) 40 (26.7%) 26 (17.3%) 11 (7.3%) 

FT4 No choice about money spent 64 (43.2%) 21 (14.2%) 32 (21.6%) 20 (13.5%) 11 (7.4%) 37 (24.7%) 34 (22.7%) 45 (30.0%) 25 (16.7%) 9 (6.0%) 

FT5 Frustrated about inability to contribute/work as usual 84 (56.8%) 30 (20.3%) 20 (13.5%) 6 (4.1%) 8 (5.4%) 79 (52.7%) 36 (24.0%) 24 (16.0%) 7 (4.7%) 4 (2.7%) 

FT6 Satisfied with current finances 33 (22.3%) 32 (21.6%) 60 (40.5%) 22 (14.9%) 1 (0.7%) 24 (16.0%) 35 (23.3%) 69 (46.0%) 18 (12.0%) 4 (2.7%) 

FT7 Able to meet monthly expenses 18 (12.2%) 35 (23.6%) 69 (46.6%) 22 (14.9%) 4 (2.7%) 13 (8.7%) 35 (23.3%) 73 (48.7%) 25 (16.7%) 4 (2.7%) 

FT8 Feel financially stressed 36 (24.3%) 31 (20.9%) 42 (28.4%) 24 (16.2%) 15 (10.1%) 33 (22.0%) 36 (24.0%) 43 (28.7%) 26 (17.3%) 12 (8.0%) 

FT9 Concerned about keeping income 65 (43.9%) 23 (15.5%) 31 (20.9%) 15 (10.1%) 14 (9.5%) 72 (48.0%) 26 (17.3%) 31 (20.7%) 13 (8.7%) 8 (5.3%) 

FT10 Reduced financial satisfaction due to treatment/disease 51 (34.5%) 28 (18.9%) 33 (22.3%) 22 (14.9%) 14 (9.5%) 39 (26.0%) 25 (16.7%) 48 (32.0%) 29 (19.3%) 9 (6.0%) 

FT11 In control of finances 26 (17.6%) 33 (22.3%) 65 (43.9%) 19 (12.8%) 5 (3.4%) 19 (12.7%) 45 (30.0%) 62 (41.3%) 19 (12.7%) 5 (3.3%) 

FT12 Financial hardship to my family and me 44 (29.7%) 33 (22.3%) 26 (17.6%) 26 (17.6%) 19 (12.8%) 46 (30.7%) 18 (12.0%) 35 (23.3%) 37 (24.7%) 14 (9.3%) 
FACIT-COST= COST: A FACIT Measure of Financial Toxicity 
§Labeled by the authors based on the FACIT-COST items 

Note. T1 follow-up= completed during the subsequent treatment cycle, T2 follow-up= completed during the post-treatment consultation. 
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Appendix IV.2. Internal consistency reliability results 

Factor FACIT-COST item§ 
Cronbach’s alpha 

(95% Cl) 

McDonald’s omega 

(95% CI) 

Cronbach’s alpha if 

item dropped* 

McDonald’s omega if 

item dropped* 

Factor 1 

FT2 Out-of-pocket expenses are more than thought 

0.882  

(0.861-0.901) 

0.888  

(0.868-0.907) 

0.893 0.896 

FT3 Worry about future financial problems 0.853 0.859 

FT4 No choice about money spent 0.852 0.857 

FT5 Frustrated about inability to contribute/work as usual 0.871 0.877 

FT8 Feel financially stressed 0.867 0.873 

FT9 Concerned about keeping income 0.859 0.868 

FT10 Reduced financial satisfaction due to treatment/disease 0.859 0.867 

Factor 2 

FT1 Have enough money to cover treatment 

0.774  

(0.729-0.813) 

0.786  

(0.747-0.825) 

0.795 0.800 

FT6 Satisfied with current finances 0.670 0.694 

FT7 Able to meet monthly expenses 0.659 0.679 

FT11 In control of finances 0.740 0.761 
CI=confidence interval, FACIT-COST= COST: A FACIT Measure of Financial Toxicity 
§Labeled by the authors based on the FACIT-COST items 
*Dropped from its corresponding factor 
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Appendix IV.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 

FT7 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 

Patient subgroups n % 
Mean (SD) FACIT-COST total score 

ICC (95% CI) SRM (95% CI) SES (95% CI) 
Baseline Follow-up Change 

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 (6.43) 25.46 (5.82) 6.13 (6.19) - 0.99 (0.60, 1.42) 0.95 (0.53, 1.37) 

Worsened in FT12 45 30% 23.42 (6.81) 21.13 (7.60) -2.29 (5.44) - -0.42 (-0.79, -0.11) -0.34 (-0.58, -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, 1.16) 0.54 (0.30, 0.87) 

Worsened in FT12 21 14% 25.76 (5.75) 22.67 (3.81) -3.10 (4.47) - -0.69 (-0.98, -0.41) -0.54 (-0.97, -0.24) 

Unchanged in FT12 108 72% 25.33 (9.42) 24.94 (9.20) -0.39 (3.10) 0.94 (0.92, 0.96) - - 
CI= confidence interval, FACIT-COST= COST: A FACIT Measure of Financial Toxicity, FT12=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 
§Labeled by the authors based on the FACIT-COST items  

Notes. 
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.  
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Appendix V.1. Response distribution of EQ-5D-5L, FACT-G/FACT-8D, and WEMWBS/SWEMWBS at baseline (n=300) 

EQ-5D-5L dimension 
Responses, n (%) 

No problem Slight problems Moderate problems Severe problems Unable/extreme problems 

Mobility 236 (78.7%) 52 (17.3%) 11 (3.7%) 1 (0.3%) - 

Self-care 270 (90.0%) 18 (6.0%) 6 (2.0%) 2 (0.7%) 4 (1.3%) 

Usual activities 240 (80.0%) 40 (13.3%) 12 (4.0%) 2 (0.7%) 6 (2.0%) 

Pain/discomfort 136 (45.3%) 125 (41.7%) 24 (8.0%) 12 (4.0%) 3 (1.0%) 

Anxiety/depression 209 (69.7%) 70 (23.3%) 17 (5.7%) 4 (1.3%) - 

FACT-G/FACT-8D items 
Responses, n (%) 

Not at all A little bit Somewhat Quite a bit Very much 

Fatigue (d) 83 (27.7%) 85 (28.3%) 97 (32.3%) 27 (9.0%) 8 (2.7%) 

Nausea (d) 207 (69.0%) 37 (12.3%) 37 (12.3%) 13 (4.3%) 6 (2.0%) 

Trouble meeting family needs 148 (49.3%) 49 (16.3%) 49 (16.3%) 35 (11.7%) 19 (6.3%) 

Pain (d) 115 (38.3%) 88 (29.3%) 67 (22.3%) 18 (6.0%) 12 (4.0%) 

Bothered by side effects 158 (52.7%) 55 (18.3%) 48 (16.0%) 27 (9.0%) 12 (4.0%) 

Feel ill 126 (42.0%) 78 (26.0%) 65 (21.7%) 20 (6.7%) 11 (3.7%) 

Forced to be in bed 220 (73.3%) 39 (13.0%) 18 (6.0%) 18 (6.0%) 5 (1.7%) 

Close to friends 9 (3.0%) 27 (9.0%) 65 (21.7%) 111 (37.0%) 88 (29.3%) 

Family support (d)* 2 (0.7%) 3 (1.0%) 10 (3.3%) 71 (23.7%) 214 (71.3%) 

Friend support (d)* 2 (0.7%) 16 (5.3%) 36 (12.0%) 96 (32.0%) 150 (50.0%) 

Family acceptance 5 (1.7%) 5 (1.7%) 15 (5.0%) 62 (20.7%) 213 (71.0%) 

Family communication 2 (0.7%) 5 (1.7%) 16 (5.3%) 92 (30.7%) 185 (61.7%) 

Feel close to partner 12 (4.0%) 6 (2.0%) 14 (4.7%) 55 (18.3%) 213 (71.0%) 

Satisfied with sex life† 27 (9.0%) 18 (6.0%) 65 (21.7%) 69 (23.0%) 32 (10.7%) 

Sad (d) 146 (48.7%) 63 (21.0%) 60 (20.0%) 18 (6.0%) 13 (4.3%) 

Satisfied with coping 12 (4.0%) 25 (8.3%) 83 (27.7%) 115 (38.3%) 65 (21.7%) 

Losing hope  209 (69.7%) 39 (13.0%) 32 (10.67%) 9 (3.0%) 11 (3.7%) 

Nervous 158 (52.7%) 76 (25.3%) 41 (13.7%) 14 (4.7%) 11 (3.7%) 

Worry about dying 172 (57.3%) 54 (18.0%) 38 (12.7%) 20 (6.7%) 16 (5.3%) 

Worry about worsening condition (d) 147 (49.0%) 73 (24.3%) 42 (14.0%) 21 (7.0%) 17 (5.7%) 

Work (d) 20 (6.7%) 19 *6.3%) 81 (27.0%) 107 (35.7%) 73 (24.3%) 

Work is fulfilling 14 (4.7%) 22 (7.3%) 92 (30.7%) 103 (34.3%) 69 (23.0%) 

Enjoy life 2 (0.7%) 10 (3.3%) 47 (15.7%) 112 (37.3%) 129 (43.0%) 

Accepted illness 5 (1.7%) 11 (3.7%) 38 (12.7%) 110 (36.7%) 136 (45.3%) 

Sleep (d) 24 (8.0%) 31 (10.3%) 92 (30.7%) 78 (26.0%) 75 (25.0%) 

Enjoying usual things 9 (3.0%) 20 (6.7%) 69 (23.0%) 124 (41.3%) 78 (26.0%) 

Content with life quality 15 (5.0%) 9 (3.0%) 62 (20.7%) 113 (37.7%) 101 (33.7%) 
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WEMWBS/SWEWMBS items 
Responses, n (%) 

None of the time Rarely Some of the time Often All of the time 

Optimistic about future (s) 7 (2.3%) 11 (3.7%) 65 (21.7%) 59 (19.7%) 158 (52.7%) 

Feeling useful (s) 4 (1.3%) 7 (2.3%) 61 (20.3%) 70 (23.3%) 158 (52.7%) 

Feeling relaxed (s) 6 (2.0%) 10 (3.3%) 87 (29.0%) 57 (19.0%) 140 (46.7%) 

Feeling interested in otheres 6 (2.0%) 15 (5.0%) 74 (24.7%) 77 (25.7%) 128 (42.7%) 

Energy to spare 13 (4.3%) 31 (10.3%) 119 (39.7%) 69 (23.0%) 68 (22.7%) 

Deal with problems well (s) 2 (0.7%) 20 (6.7%) 113 (37.7%) 66 (22.0%) 99 (33.0%) 

Thinking clearly (s) 1 (0.3%) 17 (5.7%) 83 (27.7%) 75 (25.0%) 124 (41.3%) 

Feeling good 4 (1.3%) 7 (2.3%) 77 (25.7%) 76 (25.3%) 136 (45.3%) 

Feeling close to people (s) 4 (1.3%) 15 (5.0%) 57 (19.0%) 81 (27.0%) 143 (47.7%) 

Feeling confident 3 (1.0%) 13 (4.3%) 84 (28.0%) 49 (16.3%) 151 (50.3%) 

Make up own mind (s) 1 (0.3%) 7 (2.3%) 76 (25.3%) 67 (22.3%) 149 (49.7%) 

Feeling loved 2 (0.7%) 8 (2.7%) 26 (8.7%) 55 (18.3%) 209 (69.7%) 

Interested in new things 8 (2.7%) 25 (8.3%) 116 (38.7%) 57 (19.0%) 94 (31.3%) 

Feeling cheerful 7 (2.3%) 11 (3.7%) 83 (27.7%) 66 (22.0%) 133 (44.3%) 
Abbreviations. FACT-G= Functional Assessment of Cancer Therapy - General, FACT-8D= Functional Assessment of Cancer Therapy Eight Dimension, SWEMWBS= Short WEMWBS, WEMWBS= 

Warwick-Edinburgh Mental Wellbeing Scale, (d)= FACT-8D items, (s)= SWEMWBS items 

*The higher (more favorable) score of either family or friend support was used for FACT-8D 

†This item was responded by 211 patients in the baseline survey 
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Appendix V.2. Comparison of EQ-HWB-S, EQ-5D-5L, FACT-8D, and SWEMWBS health state profiles and index values 

Characteristics EQ-HWB-S EQ-5D-5L FACT-8D SWEMWBS 

Health state profiles 
    

Floor 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Ceiling 32 (10.7%) 105 (35.0%) 15 (5.0%)* 46 (15.3%)** 

Index values 
    

Theoretical range -0.384 to 1 -0.865 to 1 -0.549 to 1 -0.090 to 1.008 

Observed range -0.245 to 1 -0.310 to 1 -0.091 to 1 0.215 to 1.008 

Mean (SD) index value 0.84 (0.17) 0.85 (0.21) 0.72 (0.23) 0.86 (0.15) 

Median (IQR) index value 0.89 (0.79-0.95) 0.91 (0.80-1) 0.77 (0.60-0.89) 0.91 (0.77-0.98) 

Proportion of negative index values 0.3% 1.0% 2.0% 0.0% 
Abbreviations. EQ-HWB-S= EQ Health and Wellbeing short form (9 items), FACT-8D= Functional Assessment of Cancer Therapy Eight Dimension, IQR= interquartile range 

SD= standard deviation, SWEMWBS= Short Warwick-Edinburgh Mental Wellbeing Scale 

 
*Based on the FACT-8D 00000000 profile. There were other observed profiles  that generated a 1.0 index value= 00020000. 01010000, 00020010, 0100000, 00020010, 00020000. 
Ceiling based on an index value of 1.0= 7.67% (n=23)  
**Based on the SWEMWBS 5555555 profile. There were other observed profiles that generated a >1.0 index value= 5555455 and 5545455. Ceiling based on index values of ≥1.0= 

16.67% (n=50) 

 

Notes.  
1. Higher index values indicate better health-related quality of life or wellbeing 

2. EQ-HWB-S index was computed using the UK pilot value set (Mukuria et al., 2023) 

3. EQ-5D-5L index was computed using the Indonesian value set (Purba et al., 2017) 

4. FACT-8D index was computed using the Australian value set (King et al., 2021) 

5. SWEMWBS index was computed using the UK value set (Yiu et al., 2023) 
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Appendix V.3. Distribution of responses on FACT-8D items among patients reporting no 

problems in EQ-HWB-S (n=32) 

FACT-8D item Responses (n,%)  

Not at all A little bit Somewhat Quite a bit Very much 

Pain 31 (97%) 1 (3%) - - - 

Fatigue 25 (78%) 3 (9%) 4 (13%) - - 

Nausea 30 (94%) 2 (6%) - - - 

Sleep  17 (53%) 11 (34%) 2 (6%) - 2 (6%) 

Work 12 (38%) 16 (50%) 2 (6%) - 2 (6%) 

Support 25 (78%) 7 (22%) - - - 

Sad 32 (100%) - - - - 

Worry 30 (94%) 1 (3%) 1 (3%) - - 
Note. Scores for FACT-8D sleep, work, and support were reversed from their corresponding FACT-G items to align higher 

scores with more problems 
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Appendix V.4. Descriptive statistics of the EQ-HWB, EQ-5D-5L, EQ VAS, FACT-G and WEMWBS 

Measure Theoretical range Observed range Mean Standard Deviation Q1 Median Q3 

EQ-HWB LSSa 0 - 100 35 - 100 83.52 11.76 77 87 92 

EQ-5D-5L LSSa 0 - 100 25 - 100 90.67 12.57 85 95 100 

EQ VAS 0 - 100 10 - 100 81.18 15.63 75 80 90 

FACT-G total scorea,b 0 - 100 37.04 - 100 76.48 13.73 66.93 76.85 87.10 

WEMWBS total scorea 0 - 100 25 - 100 76.02 17.85 62.50 78.57 92.86 

Abbreviations. EQ-HWB= EQ Health and Wellbeing long form (25 items), FACT-G= Functional Assessment of Cancer Therapy-General, LSS= level summary scores, WEMWBS= Warwick-Edinburgh Mental 
Wellbeing Scale 

 

Note. Higher scores indicate better health-related quality of life or wellbeing 
aLinearly transformed to a scale of 0-100 
bInvolved imputations due to 89 patients choosing not to respond to the 'satisfied with sex life' item 
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Appendix V.5. Item correlation between the EQ-HWB/EQ-HWB-S and other measures 

5a. Correlations between EQ-HWB/EQ-HWB-S and EQ-5D-5L 

EQ-HWB items 
EQ-5D-5L 

Mobility Self-care Usual activities Pain/discomfort Anxiety/depression 

Sight 0.02 0.02 0.08 0.03 0.07 

Hearing 0.21 0.09 0.20 0.18 0.18 

Getting around inside and outside (s) 0.60 0.27 0.32 0.26 0.19 

Day-to-day activities (s) 0.45 0.47 0.60 0.37 0.24 

Personal care 0.40 0.62 0.47 0.35 0.20 

Sleep 0.34 0.19 0.25 0.28 0.30 

Exhaustion (s) 0.25 0.14 0.20 0.32 0.29 

Loneliness (s) 0.29 0.08 0.23 0.27 0.41 

Unsupported 0.12 0.02 0.00 0.09 0.25 

Memory 0.13 0.01 0.08 0.15 0.10 

Cognition (s) 0.16 0.00 0.22 0.22 0.35 

Anxiety (s) 0.18 0.11 0.20 0.31 0.51 

Unsafe 0.33 0.10 0.30 0.27 0.31 

Frustration 0.21 0.07 0.20 0.37 0.44 

Sadness or depression (s) 0.11 0.05 0.11 0.30 0.40 

Nothing to look forward 0.16 0.04 0.11 0.27 0.32 

No control over daily life (s) 0.32 0.23 0.31 0.24 0.32 

Coping 0.28 0.26 0.33 0.29 0.29 

Accepted by others (r) 0.11 0.04 0.08 0.11 0.17 

Feel good about self (r) 0.15 0.06 0.14 0.17 0.23 

Do things one wanted to do (r) 0.20 0.20 0.23 0.18 0.15 

Pain (frequency) 0.31 0.19 0.28 0.64 0.26 

Pain (severity) (s) 0.31 0.22 0.30 0.60 0.28 

Discomfort (frequency) 0.24 0.18 0.20 0.41 0.26 

Discomfort (severity) 0.26 0.23 0.29 0.44 0.26 

Abbreviations. EQ-HWB= EQ Health and Wellbeing long form (25 items), EQ-HWB-S= EQ-HWB short form (9 items), (s)= EQ-HWB-S items, (r)= reverse coded for the level summary scores 

Note. Correlations are presented in absolute form 

 

Color code Coefficient range Correlation strength Color code Coefficient range Correlation strength 

  ≥ 0.50 Strong  0.10 - 0.29 Weak 

  0.30 - 0.49 Moderate  0 - 0.10 None 
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5b. Correlations between EQ-HWB/EQ-HWB-S and FACT-G/FACT-8D 

EQ-HWB items 

FACT-G/FACT-8D items 

Fatigue 

(d) 

Nausea 

(d) 

Trouble meeting 

family needs 

Pain 

(d) 

Bothered by 

side effects 
Feel ill 

Forced to be 

in bed 

Close to 

friends 

Family 

support 

(d) 

Friend 

support 

(d) 

Family 

acceptance 

Family 

communication 

Feel 

close to 

partner 

Satisfied 

with sex 

life* 

Sight 0.14 0.10 0.15 0.07 0.14 0.10 0.10 0.15 0.05 0.09 0.01 0.00 0.04 0.10 

Hearing 0.14 0.11 0.13 0.16 0.16 0.16 0.20 0.16 0.03 0.02 0.08 0.04 0.00 0.03 

Getting around inside and 

outside (s) 
0.25 0.14 0.26 0.30 0.21 0.33 0.37 0.24 0.01 0.09 0.03 0.08 0.07 0.19 

Day-to-day activities (s) 0.44 0.16 0.40 0.37 0.26 0.40 0.48 0.16 0.07 0.00 0.01 0.09 0.00 0.12 

Personal care 0.27 0.13 0.27 0.37 0.19 0.39 0.39 0.11 0.01 0.02 0.08 0.16 0.11 0.16 

Sleep 0.35 0.26 0.26 0.34 0.24 0.40 0.34 0.17 0.06 0.13 0.07 0.12 0.14 0.15 

Exhaustion (s) 0.43 0.29 0.38 0.39 0.33 0.46 0.34 0.12 0.02 0.06 0.03 0.09 0.06 0.17 

Loneliness (s) 0.20 0.22 0.27 0.32 0.27 0.31 0.24 0.13 0.20 0.11 0.10 0.23 0.22 0.13 

Unsupported 0.06 0.04 0.16 0.10 0.21 0.14 0.09 0.20 0.30 0.25 0.11 0.25 0.22 0.12 

Memory 0.13 0.10 0.10 0.21 0.30 0.16 0.17 0.12 0.11 0.09 0.02 0.13 0.15 0.11 

Cognition (s) 0.25 0.15 0.22 0.32 0.35 0.27 0.31 0.27 0.10 0.22 0.11 0.19 0.16 0.15 

Anxiety (s) 0.32 0.29 0.27 0.38 0.32 0.39 0.31 0.23 0.10 0.17 0.12 0.16 0.14 0.08 

Unsafe 0.30 0.23 0.25 0.31 0.21 0.36 0.31 0.24 0.11 0.21 0.11 0.15 0.11 0.07 

Frustration 0.23 0.18 0.28 0.30 0.23 0.35 0.30 0.27 0.17 0.22 0.08 0.19 0.21 0.08 

Sadness or depression (s) 0.20 0.16 0.23 0.34 0.22 0.32 0.27 0.19 0.14 0.10 0.07 0.15 0.16 0.08 

Nothing to look forward 0.16 0.15 0.25 0.37 0.21 0.36 0.17 0.30 0.19 0.22 0.14 0.19 0.20 0.14 

No control over daily life (s) 0.28 0.19 0.34 0.38 0.27 0.41 0.34 0.27 0.20 0.28 0.17 0.29 0.12 0.19 

Coping 0.28 0.27 0.47 0.40 0.35 0.41 0.33 0.21 0.08 0.14 0.10 0.24 0.14 0.23 

Accepted by others (r) 0.10 0.03 0.15 0.16 0.10 0.16 0.19 0.22 0.29 0.15 0.24 0.28 0.16 0.12 

Feel good about self (r) 0.11 0.02 0.15 0.19 0.11 0.18 0.16 0.25 0.25 0.18 0.30 0.30 0.24 0.19 

Do things one wanted to do 

(r) 
0.26 0.07 0.26 0.19 0.14 0.24 0.22 0.19 0.16 0.16 0.20 0.18 0.19 0.28 

Pain (frequency) 0.30 0.20 0.32 0.56 0.27 0.51 0.30 0.15 0.02 0.05 0.05 0.13 0.11 0.09 

Pain (severity) (s) 0.30 0.20 0.30 0.51 0.25 0.53 0.32 0.15 0.09 0.07 0.04 0.12 0.14 0.11 

Discomfort (frequency) 0.35 0.24 0.26 0.42 0.33 0.43 0.28 0.11 0.09 0.06 0.07 0.13 0.10 0.16 

Discomfort (severity) 0.42 0.20 0.28 0.42 0.32 0.45 0.30 0.10 0.08 0.05 0.01 0.09 0.07 0.12 

Abbreviations. EQ Health and Wellbeing long form (25 items), EQ-HWB-S= EQ-HWB short form (9 items), FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT-General, FACT-8D= FACT Eight Dimension, (d)= FACT-8D items, (s)= EQ-HWB-S 

items, (r)= reverse coded for the level summary scores  

Note. Correlations are presented in absolute form 

*Non-imputed responses (n=211 because 89 patients opted not to respond) 
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Color code Coefficient range Correlation strength Color code Coefficient range Correlation strength 

  ≥ 0.50 Strong  0.10 - 0.29 Weak 

  0.30 - 0.49 Moderate  0 - 0.10 None 
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5b. Correlations between EQ-HWB/EQ-HWB-S and FACT-G/FACT-8D (cont.) 

EQ-HWB items 

FACT-G/FACT-8D items 

Sad (d) 

Satisfied 

with 

coping 

Losing 

hope 
Nervous 

Worry 

about 

dying 

Worry about 

worsening 

condition (d) 

Work (d) 
Work is 

fulfilling 
Enjoy life 

Accepted 

illness 
Sleep (d) 

Enjoying 

usual 

things 

Content 

with life 

quality 

Sight 0.13 0.02 0.10 0.08 0.11 0.12 0.09 0.11 0.07 0.08 0.03 0.05 0.10 

Hearing 0.13 0.03 0.13 0.12 0.15 0.15 0.15 0.13 0.10 0.07 0.15 0.15 0.14 

Getting around inside and 

outside (s) 
0.27 0.04 0.14 0.29 0.17 0.18 0.22 0.22 0.15 0.09 0.33 0.28 0.21 

Day-to-day activities (s) 0.41 0.05 0.21 0.38 0.12 0.19 0.40 0.40 0.17 0.02 0.29 0.27 0.21 

Personal care 0.24 0.14 0.16 0.28 0.13 0.12 0.32 0.33 0.19 0.21 0.29 0.29 0.29 

Sleep 0.31 0.12 0.22 0.36 0.21 0.16 0.28 0.33 0.20 0.15 0.66 0.29 0.17 

Exhaustion (s) 0.45 0.03 0.22 0.35 0.22 0.25 0.21 0.21 0.14 0.02 0.28 0.19 0.22 

Loneliness (s) 0.43 0.05 0.29 0.36 0.26 0.28 0.15 0.16 0.15 0.08 0.17 0.15 0.22 

Unsupported 0.25 0.07 0.07 0.18 0.03 0.13 0.02 0.03 0.10 0.04 0.05 0.10 0.14 

Memory 0.15 0.05 0.09 0.11 0.10 0.19 0.09 0.13 0.09 0.07 0.09 0.14 0.08 

Cognition (s) 0.35 0.16 0.24 0.34 0.23 0.27 0.29 0.30 0.25 0.10 0.21 0.24 0.22 

Anxiety (s) 0.49 0.10 0.32 0.57 0.34 0.42 0.21 0.21 0.23 0.08 0.24 0.22 0.18 

Unsafe 0.36 0.00 0.23 0.42 0.30 0.31 0.26 0.24 0.21 0.03 0.32 0.22 0.15 

Frustration 0.37 0.11 0.33 0.41 0.34 0.33 0.16 0.19 0.28 0.12 0.21 0.23 0.27 

Sadness or depression (s) 0.45 0.11 0.23 0.40 0.21 0.32 0.12 0.13 0.16 0.08 0.13 0.10 0.27 

Nothing to look forward 0.34 0.10 0.22 0.32 0.16 0.28 0.14 0.14 0.22 0.07 0.11 0.13 0.26 

No control over daily life (s) 0.40 0.11 0.31 0.36 0.24 0.28 0.28 0.25 0.18 0.14 0.21 0.29 0.26 

Coping 0.46 0.09 0.31 0.44 0.18 0.29 0.29 0.31 0.20 0.12 0.16 0.21 0.32 

Accepted by others (r) 0.16 0.32 0.20 0.17 0.12 0.20 0.25 0.22 0.20 0.19 0.14 0.24 0.30 

Feel good about self (r) 0.22 0.30 0.17 0.21 0.14 0.23 0.27 0.23 0.28 0.27 0.22 0.30 0.40 

Do things one wanted to do (r) 0.33 0.18 0.16 0.19 0.07 0.12 0.37 0.38 0.32 0.21 0.29 0.34 0.30 

Pain (frequency) 0.31 0.08 0.25 0.35 0.17 0.30 0.20 0.23 0.15 0.15 0.26 0.14 0.22 

Pain (severity) (s) 0.33 0.02 0.21 0.35 0.15 0.30 0.18 0.21 0.13 0.12 0.25 0.14 0.22 

Discomfort (frequency) 0.36 0.07 0.19 0.31 0.15 0.21 0.18 0.23 0.15 0.07 0.22 0.16 0.22 

Discomfort (severity) 0.39 0.01 0.20 0.32 0.16 0.21 0.19 0.26 0.15 0.06 0.24 0.20 0.26 

Abbreviations. EQ Health and Wellbeing long form (25 items), EQ-HWB-S= EQ-HWB short form (9 items), FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT-General, FACT-8D= FACT Eight 

Dimension, (d)= FACT-8D items, (s)= EQ-HWB-S items, (r)= reverse coded for the level summary scores  

Note. Correlations are presented in absolute form 

 

Color code Coefficient range Correlation strength Color code Coefficient range Correlation strength 

  ≥ 0.50 Strong  0.10 - 0.29 Weak 

  0.30 - 0.49 Moderate  0 - 0.10 None 
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5c. Correlations between EQ-HWB/EQ-HWB-S and (S)WEMWBS 

EQ-HWB items 

WEMWBS/SWEMWBS items 

Optimistic 

about 

future (s) 

Feeling 

useful 

(s) 

Feeling 

relaxed 

(s) 

Feeling 

interested in 

others 

Energy 

to spare 

Deal with 

problems 

well (s) 

Thinking 

clearly 

(s) 

Feeling 

good 

Feeling 

close to 

people (s) 

Feeling 

confident 

Make up 

own mind 

(s) 

Feeling 

loved 

Interested 

in new 

things 

Feeling 

cheerful 

Sight 0.09 0.09 0.08 0.02 0.12 0.11 0.08 0.08 0.05 0.06 0.06 0.04 0.01 0.10 

Hearing 0.12 0.21 0.22 0.12 0.15 0.23 0.20 0.16 0.11 0.19 0.10 0.07 0.10 0.18 

Getting around inside and 

outside (s) 
0.10 0.24 0.32 0.21 0.28 0.31 0.25 0.29 0.15 0.26 0.19 0.12 0.18 0.26 

Day-to-day activities (s) 0.10 0.14 0.27 0.15 0.31 0.19 0.21 0.21 0.09 0.20 0.10 0.08 0.08 0.25 

Personal care 0.05 0.17 0.22 0.13 0.21 0.12 0.15 0.13 0.10 0.20 0.11 0.13 0.07 0.20 

Sleep 0.04 0.15 0.30 0.18 0.27 0.26 0.19 0.22 0.09 0.19 0.20 0.16 0.14 0.22 

Exhaustion (s) 0.12 0.21 0.36 0.15 0.34 0.29 0.22 0.27 0.13 0.18 0.19 0.18 0.18 0.31 

Loneliness (s) 0.03 0.11 0.24 0.12 0.14 0.16 0.15 0.20 0.09 0.16 0.11 0.16 0.13 0.30 

Unsupported 0.11 0.13 0.19 0.15 0.15 0.11 0.09 0.17 0.19 0.14 0.18 0.25 0.14 0.19 

Memory 0.09 0.16 0.17 0.07 0.11 0.21 0.21 0.20 0.12 0.17 0.14 0.13 0.14 0.17 

Cognition (s) 0.18 0.24 0.32 0.23 0.18 0.28 0.35 0.30 0.21 0.23 0.25 0.21 0.19 0.32 

Anxiety (s) 0.20 0.22 0.41 0.25 0.27 0.26 0.29 0.34 0.23 0.27 0.32 0.27 0.24 0.40 

Unsafe 0.19 0.22 0.31 0.16 0.19 0.22 0.21 0.29 0.19 0.25 0.24 0.19 0.16 0.28 

Frustration 0.26 0.17 0.40 0.20 0.20 0.28 0.27 0.26 0.23 0.24 0.24 0.25 0.16 0.34 

Sadness or depression (s) 0.15 0.12 0.35 0.15 0.24 0.17 0.17 0.22 0.16 0.15 0.15 0.17 0.11 0.24 

Nothing to look forward 0.24 0.13 0.30 0.25 0.20 0.14 0.20 0.23 0.26 0.18 0.17 0.26 0.13 0.29 

No control over daily life (s) 0.28 0.20 0.33 0.23 0.29 0.30 0.23 0.28 0.22 0.25 0.28 0.30 0.23 0.34 

Coping 0.16 0.18 0.30 0.20 0.28 0.23 0.25 0.31 0.19 0.19 0.19 0.25 0.15 0.35 

Accepted by others (r) 0.32 0.29 0.28 0.35 0.18 0.28 0.24 0.26 0.33 0.22 0.25 0.28 0.19 0.18 

Feel good about self (r) 0.34 0.36 0.34 0.38 0.21 0.29 0.23 0.31 0.31 0.30 0.30 0.29 0.23 0.26 

Do things one wanted to do (r) 0.27 0.34 0.38 0.32 0.28 0.32 0.32 0.33 0.36 0.25 0.34 0.25 0.20 0.25 

Pain (frequency) 0.08 0.09 0.19 0.05 0.15 0.10 0.14 0.15 0.09 0.14 0.11 0.14 0.07 0.20 

Pain (severity) (s) 0.03 0.04 0.24 0.04 0.19 0.06 0.14 0.16 0.07 0.16 0.11 0.10 0.05 0.24 

Discomfort (frequency) 0.09 0.11 0.21 0.13 0.21 0.15 0.15 0.20 0.10 0.15 0.16 0.15 0.08 0.23 

Discomfort (severity) 0.05 0.05 0.24 0.05 0.23 0.12 0.16 0.23 0.05 0.18 0.14 0.09 0.06 0.29 

Abbreviations. EQ Health and Wellbeing long form (25 items), EQ-HWB-S= EQ-HWB short form (9 items), SWEMWBS= Short WEMWBS, WEMWBS= Warwick-Edinburgh Mental Wellbeing Scale, (s)= EQ-HWB Short or Short WEMWBS items, 

(r)= reverse coded for the level summary scores 

Note. Correlations are presented in absolute form 

 

Color code Coefficient range Correlation strength Color code Coefficient range Correlation strength 

  ≥ 0.50 Strong  0.10 - 0.29 Weak 

  0.30 - 0.49 Moderate  0 - 0.10 None 
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Appendix V.6. Known-group validity results for EQ-5D-5L, FACT-G/FACT-8D, and WEMWBS/SWEMWBS 

Groups n 

EQ-5D-5L index FACT-8D index SWEMWBS index 

Mean (SD) Effect size (95% CI) Mean (SD) Effect size (95% CI) Mean (SD) Effect size (95% CI) 

Caregiver use         

  Yes 184 0.83 (0.24) 
d=0.23 (-0.01, 0.46) 

0.70 (0.23) 
d=0.18 (-0.05, 0.42) 

0.86 (0.16) 
d=0.00 (-0.23, 0.24) 

  No 116 0.87 (0.13) 0.75 (0.21) 0.86 (0.14) 

Cancer stage at diagnosis        

  1-2 212 0.86 (0.19) 
d=0.22 (-0.03, 0.47) 

0.72 (0.21) 
d=-0.01 (-0.25, 0.25) 

0.85 (0.15) 
d=-0.09 (-0.33, 0.16) 

  3-4 86 0.81 (0.23) 0.72 (0.24) 0.86 (0.15) 

EQ VAS score        

  80 and above 219 0.90 (0.14)* 
d=1.08 (0.81, 1.35) 

0.79 (0.16)* 
d=1.24 (0.96, 1.51) 

0.88 (0.13)* 
d=0.75 (0.48, 1.01) 

  <80 81 0.70 (0.28)* 0.54 (0.27)* 0.78 (0.17)* 

Number of comorbidities        

  0 78 0.87 (0.25) 

η2=0.018 (0.00, 0.05) 

0.77 (0.20) 

η2=0.028 (0.00, 0.07) 

0.87 (0.16) 

η2=0.009 (0.00, 0.04)   1 123 0.86 (0.16)* 0.73 (0.22)* 0.86 (0.14) 

  2+ 99 0.81 (0.22)* 0.67 (0.25)* 0.84 (0.15) 

Number of symptoms        

  0 17 0.95 (0.06)* 

η2=0.164 (0.09, 0.23) 

0.87 (0.09)* 

η2=0.330 (0.24, 0.40) 

0.94 (0.09) 

η2=0.094 (0.03, 0.15) 

  1-3 71 0.93 (0.10)* 0.84 (0.14)* 0.90 (0.14) 

  4-6 68 0.88 (0.13)* 0.80 (0.16)* 0.88 (0.13)* 

  7-9 60 0.84 (0.17)* 0.72 (0.18)* 0.83 (0.14)* 

  10+ 84 0.72 (0.29)* 0.52 (0.25)* 0.80 (0.17) 

General health        

  Very good/excellent 53 0.91 (0.11)* 

η2=0.125 (0.06, 0.20) 

0.79 (0.21)* 

η2=0.176 (0.10, 0.25) 

0.92 (0.12)* 

η2=0.080 (0.03, 0.14)   Good 166 0.88 (0.15)* 0.77 (0.18)* 0.86 (0.14)* 

  Poor/fair 81 0.73 (0.29)* 0.56 (0.25)* 0.79 (0.17)* 
Abbreviations. CI= confidence interval, d= Cohen’s D, η2= eta-squared, FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT-General, FACT-8D= FACT Eight 

Dimension, LSS= level summary score (linearly transformed to 0-100 scale), SWEMWBS= Short WEMWBS, WEMWBS= Warwick-Edinburgh Mental Wellbeing Scale  
*p<0.05 
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Appendix V.6. Known-group validity results for EQ-5D-5L, FACT-G/FACT-8D, and WEMWBS/SWEMWBS (continued) 

Groups n 
EQ-5D-5L LSS FACT-G total score WEMWBS total score 

Mean (SD) Effect size (95% CI) Mean (SD) Effect size (95% CI) Mean (SD) Effect size (95% CI) 

Caregiver use        

  Yes 184 89.53 (14.72) 
d=0.23 (0.00, 0.47) 

75.75 (13.65) 
d=0.14 (-0.09, 0.37) 

76.32 (18.93) 
d=-0.04 (-0.28, 0.19) 

  No 116 92.46 (7.79) 77.65 (13.82) 75.54 (17.79) 

Cancer stage at 

diagnosis 
       

  1-2 212 91.49 (12.00) 
d=0.21 (-0.04, 0.46) 

76.15 (13.35) 
d=-0.11 (-0.36, 0.14) 

75.45 (18.11) 
d=-0.11 (-0.36, 0.14) 

  3-4 86 88.90 (13.71) 77.74 (14.45) 77.47 (17.42) 

EQ VAS score        

  80 and above 219 94.04 (8.27)* 
d=1.11 (0.84, 1.38) 

80.43 (11.58)* 
d=1.21 (0.93, 1.48) 

79.87 (16.28)* 
d=0.85 (0.59, 1.12) 

  <80 81 81.54 (16.99)* 65.81 (13.46)* 65.61 (17.85)* 

Number of 

comorbidities 
       

  0 78 92.37 (14.81) 

η2=0.019 (0.00, 0.06) 

79.70 (13.39) 

η2=0.028 (0.00, 0.07) 

78.87 (17.96) 

η2=0.022 (0.00, 0.06)   1 123 91.50 (9.62)* 76.72 (12.90) 77.13 (17.63)* 

  2+ 99 88.28 (13.61)* 73.66 (14.52) 72.38 (17.62)* 

Number of symptoms        

  0 17 97.35 (3.59)* 

η2=0.174 (0.10, 0.25) 

87.35 (8.20)* 

η2=0.252 (0.17, 0.33) 

88.66 (13.55) 

η2=0.134 (0.06, 0.20) 

  1-3 71 95.92 (6.56)* 82.71 (11.17)* 82.95 (16.25) 

  4-6 68 93.46 (7.14)* 80.22 (12.42)* 78.86 (16.00)* 

  7-9 60 90.17 (10.81)* 75.85 (12.02)* 71.90 (16.95)* 

  10+ 84 82.98 (17.51)* 66.44 (12.74)* 68.24 (18.02) 

General health        

  
Very 

good/excellent 
53 94.34 (6.80)* 

η2=0.128 (0.06, 0.20) 

82.18 (12.74)* 

η2=0.179 (0.11, 0.25) 

85.78 (14.14)* 

η2=0.139 (0.07, 0.21) 
  Good 166 93.07 (9.30)* 79.24 (12.00)* 77.68 (17.14)* 

  Poor/fair 81 83.33 (17.50)* 67.10 (13.25)* 66.23 (17.00)* 
Abbreviations. CI= confidence interval, d= Cohen’s D, η2= eta-squared, FACT= Functional Assessment of Cancer Therapy, FACT-G= FACT-General, FACT-8D= FACT Eight Dimension, 

LSS= level summary score (linearly transformed to 0-100 scale), SWEMWBS= Short WEMWBS, WEMWBS= Warwick-Edinburgh Mental Wellbeing Scale  
*p<0.05 
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Appendix V.7. Item-level test-retest reliability of EQ-HWB/EQ-HWB-S, EQ-5D-5L, FACT-G/FACT-8D and WEMWBS/SWEMWBS items 

 

Item Gwet’s AC2 Item 
Gwet’s 

AC2 
Item 

Gwet’s 

AC2 

EQ-HWB/EQ-HWB-S EQ-5D-5L FACT-G/FACT-8D 

1 Sight 0.57 1 Mobility 0.90 1 Fatigue (d) 0.54 

2 Hearing 0.87 2 Self-care 0.97 2 Nausea (d) 0.73 

3 Getting around inside and outside (s) 0.90 3 Usual activities 0.90 3 Trouble meeting family needs 0.70 

4 Day-to-day activities (s) 0.72 4 Pain/discomfort 0.64 4 Pain (d) 0.51 

5 Personal care 0.90 5 Anxiety/depression 0.83 5 Bothered by side effects 0.40 

6 Sleep 0.32 WEMWBS/SWEMWBS 6 Feel ill 0.55 

7 Exhaustion (s) 0.35 1 Optimistic about future (s’) 0.57 7 Forced to be in bed 0.90 

8 Loneliness (s) 0.73 2 Feeling useful (s’) 0.61 8 Close to friends 0.59 

9 Unsupported 0.97 3 Feeling relaxed (s’) 0.54 9 Family support (d)* 0.69 

10 Memory 0.65 4 Feeling interested in otheres 0.29 10 Friend support (d)* 0.60 

11 Cognition (s) 0.62 5 Energy to spare 0.35 11 Family acceptance 0.72 

12 Anxiety (s) 0.34 6 Deal with problems well (s’) 0.40 12 Family communication 0.61 

13 Unsafe 0.76 7 Thinking clearly (s’) 0.41 13 Feel close to partner 0.65 

14 Frustration 0.90 8 Feeling good 0.53 14 Satisfied with sex life† 0.59 

15 Sadness or depression (s) 0.68 9 Feeling close to people (s’) 0.38 15 Sad (d) 0.67 

16 Nothing to look forward 0.90 10 Feeling confident 0.54 16 Satisfied with coping 0.50 

17 No control over daily life (s) 0.90 11 Make up own mind (s’) 0.61 17 Losing hope  0.71 

18 Coping 0.72 12 Feeling loved 0.69 18 Nervous 0.55 

19 Accepted by others (r) 0.72 13 Interested in new things 0.32 19 Worry about dying 0.63 

20 Feel good about self (r) 0.69 14 Feeling cheerful 0.55 20 Worry about worsening condition (d) 0.52 

21 Do things one wanted to do (r) 0.45  21 Work (d) 0.44 

22 Pain (frequency) 0.50 22 Work is fulfilling 0.40 

23 Pain (severity) (s) 0.63 23 Enjoy life 0.53 

24 Discomfort (frequency) 0.43 24 Accepted illness 0.52 

25 Discomfort (severity) 0.48 25 Sleep (d) 0.24 

 26 Enjoying usual things 0.40 

27 Content with life quality 0.44 

Abbreviations. Gwet’s AC2= Gwet's agreement coefficient 2, (d)= FACT-8D items, (r)= reverse coded for the level sum scores, (s)= EQ-HWB-S items, (s’)= SWEMWBS items, FACT-G= Functional 
Assessment of Cancer Therapy - General, FACT-8D= Functional Assessment of Cancer Therapy Eight Dimension, SWEMWBS= Short WEMWBS, WEMWBS= Warwick-Edinburgh Mental Wellbeing Scale 

Note. The test-retest reliability analysis was performed on 32 patients with unchanged health status from Group 1, i.e., patients in active treatment cycle at baseline who were invited to complete the follow-up 

questionnaire during their next cycle 

*The higher (more favorable) score of either family or friend support was used for FACT-8D 

†This item was responded by 22 patients  
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