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Life in Patients With Cancer and Survivors: A Systematic Review and
Meta-Analysis
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A B S T R A C T
Objectives: Financial toxicity is recognized 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 in patients with
cancer and survivors.
Methods: A systematic literature search was completed in PubMed, Web of Science, Cumulative Index to Nursing and Allied
Health Literature, and PsycInfo (last update April 2022). Methodological quality of included studies was assessed using the
Appraisal Tool for Cross-Sectional Studies and the Critical Appraisal Skills Program 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 9 countries. Nineteen different validated HRQOL instruments were used in these studies, with the Functional
Assessment of Cancer Therapy – General (n = 9), the European Organization for Research and Treatment of Cancer Quality of
Life Questionnaire Core 30 (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 the Functional Assessment of Cancer Therapy instruments (r = 0.49, 95% conﬁdence interval 0.440.54).
Conclusions: This is the ﬁrst systematic review and meta-analysis to summarize the literature on the association of ﬁnancial
toxicity and HRQOL in patients with cancer and survivors. Our ﬁndings substantiate ﬁnancial toxicity as a relevant outcome of
cancer care that is associated with a decline of HRQOL.
Keywords: cancer, Comprehensive Score for Financial Toxicity, COST, ﬁnancial toxicity, health-related quality of life, metaanalysis, systematic review.
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Introduction
Cancer is among the leading causes of premature death
worldwide 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 dollar 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 2 forms
of ﬁnancial toxicity: objective and subjective. Objective ﬁnancial
toxicity relates to the quantiﬁable treatment costs, such as out-ofpocket healthcare expenditures,10 whereas 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 (eg, the ratio of out-of-pocket healthcare expenditures to
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income), subjective ﬁnancial toxicity is more challenging to assess
because it involves quantifying perceptions using patient-reported
outcome measures. There are generic instruments, that is,
nonexclusive 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 patients with
cancer 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 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 summarized the factors
associated with ﬁnancial toxicity in patients with cancer,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 metaanalysis on studies investigating the association of subjective
ﬁnancial toxicity and HRQOL in patients with cancer and survivors. Previous systematic reviews have highlighted the lack of
uniformity and the frequent use of nonvalidated 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 centralized 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 (eg, the ﬁnancial difﬁculty item of the European
Organization for Research and Treatment of Cancer Quality of Life
Questionnaire Core 30 [EORTC QLQ-C30]).24 COST is not only the
most used measure of ﬁnancial toxicity in patients with cancer but
also one with wide availability in multiple languages and sufﬁcient evidence of good measurement properties across different
cancer types, cultures, and countries.34

Methods
Search Strategy
This systematic review and meta-analysis were performed in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses 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 metaanalysis was registered in the International Prospective Register
of Systematic Reviews under number CRD42022302272.
The search strategy was compiled based on keywords related
to cancer, ﬁnancial toxicity, and HRQOL (Appendix File 1 in Supplemental Materials found at https://doi.org/10.1016/j.jval.2022.

07.017). For cancer, we used a PubMed cancer ﬁlter developed
by the National Library of Medicine and the National Cancer
Institute.36 This ﬁlter combines a set of Medical Subject Headings
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.

Study Inclusion and Exclusion Criteria
Studies were included if they (1) were published in English, (2)
were published as original research articles, (3) had any study
design that involved primary data collection, (4) involved patients
or survivors with any type of cancer aged at least 18 years who
had undergone treatment for cancer, (5) measured ﬁnancial
toxicity using COST (any version), and (6) measured HRQOL using
any standardized and validated instrument (ie, 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 (1) were not published in English, (2) were published as reviews, editorials, or conference
publications, (3) did not include primary data collection, (4)
involved pediatric patients with cancer or diseases other than
cancer, (5) did not measure ﬁnancial toxicity using COST, (6) did
not involve HRQOL outcomes that were measured using a standardized and validated instrument, and (7) did not analyze the
association between ﬁnancial toxicity and HRQOL. Pediatric
oncology patients were excluded because COST was developed to
be responded by patients with cancer aged 18 years and older and
our review aimed to focus on patients’ perception and experience
of ﬁnancial toxicity and HRQOL, that is, not proxy or observer
reported.
The inclusion of studies was performed independently by the 2
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.

The 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 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). Four
items are scored in reverse (items 1, 6, 7, and 11). 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.

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 instruments used, statistical analysis methods
performed, and main ﬁndings. The main ﬁndings included the
results of the statistical analysis (eg, correlation coefﬁcients, beta
coefﬁcients, and P values) and the conclusion about the association between ﬁnancial toxicity and HRQOL (eg, higher ﬁnancial
toxicity was associated with worse HRQOL). Data extraction was
completed by S.P. and veriﬁed by F.R.

Critical Appraisal of Included Studies
Two critical appraisal tools were used to assess the methodological quality of the included studies. The Appraisal Tool for
Cross-Sectional Studies (AXIS) and the Critical Appraisal Skills
Program (CASP) Cohort Study Checklist were used for crosssectional and cohort study designs, respectively.39,40 All subparts
of the studies (including introduction, methods, results, and discussion) were evaluated. The AXIS includes 20 items with “yes,”
“no,” and “unclear” responses. The CASP Cohort Study checklist
consists of 12 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 relabeled as
“favorable” and “unfavorable” as 2 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 favorable responses with the total
number of items of the respective appraisal.
For both appraisal tools, a study was assessed to be (1) good
quality if its score was equal to or exceeded 70% of the total, (2)

3

fair quality if the score was between 60% and 69.9%, and (3) 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.

Qualitative and Quantitative Syntheses
Extracted HRQOL outcomes were categorized as total or overall
HRQOL scores and domain scores (eg, 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 3 studies
were available. Among the statistical methods used 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
Before performing meta-analysis, heterogeneity was tested
using I-squared statistic. The outcomes were deemed to be

Identification

Figure 1. PRISMA ﬂow diagram.
Records identified from database searching
(n = 5962)
PubMed
Web of Science
CINAHL
Psyclnfo

: 1245
: 3114
: 1020
: 583

Screening

Duplicates removed
(n = 1850)
Records after duplicates removed
(n = 4112)

Eligibility

Eligible for full-text screening
(n = 172)

Eligible studies
(n = 30)

Records excluded through abstract screening
(n = 3940)
Not in English
:99
Review
:118
Not journal articles
:75
Not financial toxicity
:3634
Not cancer toxicity
:14

Studies excluded through full-text screening
(n = 142)
Not original articles
:27
Not HROOL outcomes :74
Not COST
:36
Others
:5
Manual reference search
(n = 1)

Included

Studies included in qualitative review
(n = 31)

Studies included in quantitative synthesis
(n = 10)

CINAHL indicates Cumulative Index to Nursing and Allied Health Literature; COST, Comprehensive Score for Financial Toxicity; HRQOL, health-related quality
of life; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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Table 1. Overall study characteristics.
Author (year) Country Study
design

Sample Mean
size
age (6 SD)

Female Cancer
sex ratio type

Cancer
stage

Time
since
diagnosis

Treatment COST
COST
status
version language

HRQOL
instrument

NR

NR

Active

V2

NR

FACT-P

71.57 6 11.18 0

Prostate

56.6 6 12.2

Breast,
Advanced
gastrointestinal,
lung, liver,
prostate,
melanoma,
pancreatic, head
and neck,
gynecologic,
kidney, and others

35.5
months,
median

Active,
palliative
care

V1

English

SF-36

54.65 6 12.08 100%

Breast,
gynecologic
(including
ovarian, cervical,
uterine/
endometrial,
vaginal, vulvar,
peritoneal, and
fallopian tube
carcinoma)

0-4

3.42 years,
average

Active
and
completed

V2

English

FACT-G

240

56*

100%

Gynecologic
(ovarian, uterine,
cervical, and
vaginal)

1-4, benign

2 years,
median

Active and in V1
surveillance

English,
Spanish,
Mandarin
Chinese,
Portuguese,
Haitian Creole

EQ VAS
(EQ-5D
descriptive
system
was not
used)

CS

640

59.9 6 11.1

64.2%

Breast,
1-4
gynecologic, head
and
neck,
gastrointestinal,
genitourinary,
lung,
hematologic,
brain, endocrine
glands, bone and
soft tissue, and
others

14 months,
median

Active and
completed

Mandarin
Chinese

FACT-G

United
States

CS

532

58 6 12

100%

Breast

Completed V1
(postsurgery)

English

BREAST-Q
and SF-12
(only 1 of 3
BREAST-Q
domains
used)

de Souza
et al (2017)57

United
States

CS

233

58.42 6 11.47 58.4%

American Joint
4
Committee on
Cancer Stage 4
solid
tumor (including
breast,
gastrointestinal,
head and neck,
pancreatic,
prostate,
lung, and bladder)

, 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, 1-4, not
gastrointestinal,
staged
gynecologic,
central nervous
system, urologic,
head and neck,
multiple cancers,
sarcoma, and
others

, 1 year
(48%),
. 1 year
(52%)

Active
and
without

V1

English

FACT-G

Ehlers
et al (2021)59

United
States

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

United
States

CS

334

55*

100%

Gynecologic
(ovarian, uterine,
and cervical)

1-4

5 years,
median

Active and
V1
in remission

English

EQ-5D-3L

Akin-Odanye
et al (2021)51

Nigeria

CS

173

Belcher
et al (2021)52

United
States

CS

78

Benedict
et al (2022)53

United
States

CS

273

Bouberhan
et al (2019)54

United
States

CS

Chan
et al (2021)55

China

Coroneos
et al (2020)56

56.4%

0-3,
NR
undetermined

V2

continued on next page
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Table 1. Continued
Author (year) Country Study
design

Sample Mean
size
age (6 SD)

Female Cancer
sex ratio type

Cancer
stage

Time
since
diagnosis

Treatment COST
COST
status
version language

HRQOL
instrument

Gordon
et al (2020)61

Australia CS

204

58.7 6 11.7

50%

Neuroendocrine
tumor (including
gastrointestinal,
pancreatic, liver,
and lung)

NR

, 3 years
(45%), . 3
years (55%)

NR

V1

English

EQ-5D-5L

Hazell
et al (2020)62

United
States

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

United
States

PC
(6 months)

121

60

100%

Gynecologic
(ovarian, uterine,
cervical, vulvar,
and vaginal)

NR

NR

Active
and
completed

V1

English

FACT-G

Mady
et al (2019)65

United
States

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 6 12.3

70.9%

Breast,
gastrointestinal,
and lung

0-4

NR

Active

V1

Arabic

FACT-G

Miller
et al (2021)68

United
States

CS

196

32.26 4.5

40.1%

Gastrointestinal
1-4
(colon and rectal)

NR

Active,
completed,
and in
surveillance

V1

English

FACT-C

Pavela
et al(2021)69

United
States

CS

2755

NR

77.1%

American Joint
Committee
on Cancer Stage
4 solid tumor

4

NR

Active

V1

English

PROMIS
Global-10

Petruzzi
et al (2022)70

United
States

CS

115

54.6 6 11.6

66%

Gastrointestinal,
hematologic,
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

United
States

CS

115

NR

57%

Gastrointestinal,
hematologic,
lung, and breast

1-4

0-6 months
Active
(28%),
7-18 months
(23%),
19-35 months
(26%),
. 36 months
(23%)

V1

English,
Spanish

FACT-G

Ripamonti
et al (2020)72

Italy

CS

118

61.46 6 12.7

NR

Breast, lung,
NR
gastrointestinal,
liver, endometrial,
prostate, sarcoma,
bladder, head and
neck,
lymphoma,
leukemia,
myeloma, and
others

NR

Active and
completed

V1

Italian

EORTC
QLQ-C30

Rosenzweig
et al (2019)73

United
States

CS

145

58.1 6 12.5

100%

Breast

4

NR

Active

V1

English

FACT-B

Shim
et al (2021)74

South
Korea

CS

4297

50.4 6 8.6

100%

Breast

0-4

NR

Completed

V1

Korean

EORTC
QLQ-C30

Thom
et al (2021)75

United
States

CS

106

63.0 6 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,
hematologic,
breast, lung,
musculoskeletal
system, and
others

1-4, not
staged

, 15 months Active
(49%),
. 15 months
(51%)

V1

Turkish

FACT-G

continued on next page
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Table 1. Continued
Author (year) Country Study
design

Sample Mean
size
age (6 SD)

Female Cancer
sex ratio type

Cancer
stage

Time
since
diagnosis

Treatment COST
COST
status
version language

HRQOL
instrument

Ver Hoeve
et al (2021)77

United
States

CS

103

67.28 6 10.12 48%

Breast,
gastrointestinal,
head
and neck, lung,
and prostate

1-3

NR

Completed

V1

English

PROMIS-29

Xu
et al (2022)78

China

CS

590

NR

44.7%

Liver, breast,
kidney,
gastrointestinal,
thyroid, lung,
esophageal,
cervical,
bladder,
lymphoma

NR

NR

Active,
completed

V2

Mandarin
Chinese

EQ-5D-5L

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 6 9.2

54.3%

Lung,
gastrointestinal,
and breast

1-4

0-2 months

Active and
completed

V1

Mandarin
Chinese

WHOQOLBREF

Yusuf et al
(2022)81

United
States

CS

108

55*

100%

Breast

0-4

7.89
months,
mean

Completed

V1

English

FACT-G7

COST indicates Comprehensive Score for Financial Toxicity; CS, cross-sectional study design; EORTC QLQ-C30, European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire Core 30; EQ-5D-3L, 3-level EQ-5D version; EQ-5D-5L, 5-level EQ-5D version; EQ VAS, EuroQol Visual Analogue Scale; FACT,
Functional Assessment of Cancer Therapy; FACT-B, FACT – Breast cancer; FACT-Br, FACT – Brain cancer; FACT-C, FACT – Colorectal cancer; FACT-G, FACT – General;
FACT-G7, FACT-G – 7-Item Version; FACT-L, FACT – Lung cancer; FACT-P, FACT – Prostate cancer; HRQOL, health-related quality of life; NR, not reported; PC,
prospective cohort study design; PROMIS, Patient-Reported Outcomes Measurement Information System; PROMIS CAT, PROMIS Computer Adaptive Tests; PROMIS
Global-10, PROMIS 10-Item Global Health Survey; PROMIS-29, PROMIS 29-Item Proﬁle Measure; SF-12, 12-Item Short Form Health Survey; SF-36, 36-Item Short Form
Health Survey; UWQOL, University of Washington Quality of Life; V1, 11-item ﬁrst version; V2, 12-item second version; WHOQOL-BREF, World Health Organization
Quality of Life Brief Version.
*Indicates median.

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 , .05
indicated possible publication bias.49 The meta-analysis was performed in Jamovi statistical software version 1.6 (The jamovi
project, Sydney, Australia, 2021).50

Results
Study Selection
A sum of 5962 records were identiﬁed from the systematic
search of electronic databases (Fig. 1). After removal of duplicates
and screening of titles and abstracts for eligible studies, 172 fulltext articles were screened for inclusion. A total of 30 studies
fulﬁlled all the inclusion criteria. Afterward, one additional study
was added through manual hand-searching on Google Scholar.
Thus, 31 studies were included in this systematic review.51-81

Characteristics of Included Studies
The complete overall study characteristics are presented in
Table 1. 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 crosssectional (94%), and the remaining 2 were prospective cohort

studies with a follow-up period of 6 months (6%). The studies
were conducted in the United States (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
4297 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 8 studies (26%) that included only female respondents
and 1 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 gynecologic (n = 8, 26%). There
were studies that recruited patients with different types of cancer
(n = 21, 68%), whereas 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 11item ﬁrst version of COST (77%), 6 studies used the 12-item second version (19%), and 1 study did not report the version. A total
of 19 HRQOL instruments were identiﬁed from the included
studies (Table 2). These instruments can be categorized into 3
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 3-level version used in 1 study, the 5-level

--

version used in 3 studies, and EuroQol Visual Analogue Scale
without the descriptive system used in 1 study. The most used
cancer-speciﬁc HRQOL instruments were Functional Assessment
of Cancer Therapy – General (FACT-G) (n = 9, 29%) and EORTC QLQC30 (n = 5, 16%). The most used condition-speciﬁc HRQOL
instrument was FACT – Lung cancer (n = 2, 6%), which was
developed for patients with lung cancer.

Methodological Quality of Included Studies
The appraisal scores of each included study are presented in
Figure 2. The appraisal scores of the cross-sectional studies using
AXIS ranged from 14 (70%) to 19 (95%) of 20 (n = 29, M = 16.2
[81%], SD = 0.97 [4.9%]). The 2 prospective cohort studies that were
rated using CASP received scores of 10 (83%) and 11 (92%) of 12,
respectively. The 3 AXIS components in which most studies had
unfavorable responses were (1) description of nonresponders (n =
26, 84%), (2) measures to address and categorize nonresponders
(n = 25, 81%), and (3) justiﬁcation of sample size (n = 22, 71%).
Nevertheless, given that 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.

Qualitative Synthesis
The main ﬁndings and statistical analysis techniques used in
the included studies are summarized in Table 3. In assessing the
association between ﬁnancial toxicity and HRQOL, 16 studies (52%)
performed univariate analysis, 4 studies (13%) performed multivariate analysis, and 11 (35%) performed both.

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, 3 studies used Spearman’s correlation, and 3
did not specify the type. All but one studies using univariate analyses68 reported a signiﬁcant association between ﬁnancial
toxicity and HRQOL. Across the 4 studies that used bivariate linear
regressions to predict HRQOL from COST scores, none used the
same HRQOL instruments: BREAST-Q and 12-Item Short Form
Health Survey,56 FACT – Brain cancer,63 EORTC QLQ-C30,66 and
FACT – Colorectal cancer (FACT-C).68 One study estimated a
different model by regressing COST scores on FACT-G – 7-Item
Version.81

Multivariate analyses
Among multivariate approaches, multivariate linear regression
(n = 12, 39%), generalized 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 patients with cancer 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 1-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 (University of Washington quality of life),65
and 0.39 points (FACT – prostate cancer).49 All these regression
models were adjusted for sociodemographic factors. These
included age,51-53,56,58,61,65,71,76,77 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 Furthermore, 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
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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 4 latent classes
based on EQ-5D responses.78

Qualitative synthesis of correlations
Ten studies (32%) reported correlations between COST and any
HRQOL domain scores (Appendix File 2 in Supplemental Materials
found at https://doi.org/10.1016/j.jval.2022.07.017). 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 = 0.060.33), pain (r = 0.26-0.32), cognitive functioning (r = 0.22-0.30),
and sleep (r = 0.21-0.25).

Quantitative Synthesis
Meta-analysis was only possible for overall HRQOL scores. Ten
studies involving 2139 patients measured the association between
ﬁnancial toxicity and overall HRQOL using the following cancerspeciﬁc and condition-speciﬁc instruments: FACT-G, FACT-G – 7item version, FACT – Breast cancer, FACT – lung cancer, and FACT
– prostate cancer. A random-effects meta-analysis was performed
with moderate heterogeneity being present in the model (Isquared = 60%). The P value for Egger’s regression was .638, which
indicated no publication bias. The pooled correlation coefﬁcient
was moderate (r = 0.49, 95% conﬁdence interval 0.44-0.54) (Fig. 3).

Discussion
This is the ﬁrst systematic review to summarize the published
literature on the association of HRQOL and subjective ﬁnancial
toxicity using the COST measure in patients with cancer 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 9 countries of 4
continents diagnosed of more than 25 types of cancer. All included
studies had a generally good methodological quality and were
published in the past 5 years, with more than two-thirds published in 2021 to 2022.
The studies used 19 validated HRQOL instruments, of which
the most common was the cancer-speciﬁc FACT-G used in 9
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 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 Furthermore, health utilities were estimated in 3
of 5 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 patients with cancer and
survivors.
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Table 2. HRQOL instruments and usage in the included studies.
Type of instrument

Instrument name

Study (n)

Cancer type*
Brain

Generic

Cancer-speciﬁc

Condition-speciﬁc

Breast

Endocrine

Gastrointestinal

Gynecologic

U

U

U

U

EQ-5D-5L59,61,78

3

EQ-5D-3L60

1

U

EQ VAS54 (EQ-5D descriptive system not used)

1

U

PROMIS-2977

1

U

U

PROMIS CAT70

1

U

U

PROMIS Global-10†69

1

SF-1256

1

U

SF-3652

1

U

U

WHOQOL-BREF80

1

U

U

FACT-G53,55,57,58,64,67,70,71,76

9

U

U

U

U

EORTC QLQ-C3057,66,72,74,75

5

U

U

U

U

FACT-G781

1

U

FACT-L62,79

2

FACT-B73

1

FACT-Br63

1

FACT-C68

1

FACT-P51

1

BREAST-Q56

1

UWQOL65

1

U

U

U
U
U

U

EQ-5D-3L indicates 3-level EQ-5D version; EQ-5D-5L, 5-level EQ-5D version; EQ VAS, EuroQol Visual Analogue Scale; EORTC QLQ-C30, European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire Core 30; FACT, Functional Assessment of Cancer Therapy; FACT-B, FACT – Breast cancer; FACT-Br, FACT –
Brain cancer; FACT-C, FACT – Colorectal cancer; FACT-G, FACT – General; FACT-G7, FACT-G – 7-Item Version; FACT-L, FACT – Lung cancer; FACT-P, FACT – Prostate cancer;
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; UWQOL, University of
Washington quality of life; WHOQOL-BREF, World Health Organization Quality of Life Brief Version.
*
Cancer types were grouped into larger categories.
†
Cancer type not reported.

The linear regression models used in numerous studies indicated ﬁnancial toxicity as a predictor of HRQOL. Given that both
ﬁnancial toxicity and HRQOL are inﬂuenced by sociodemographic
factors, one may conclude that the association identiﬁed between
the 2 constructs is attributable to these variables. Nevertheless, in
our review, there were 9 studies reporting HRQOL to be signiﬁcantly predicted by ﬁnancial toxicity after adjusting for several
sociodemographic 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, 1 study in the United States 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 years (range = 20-42). Second, 4 studies
regressed ﬁnancial toxicity on HRQOL outcomes and not vice
versa. Among them there were 2 studies that aimed to validate
COST, that is, a test of construct validity in Australia or the United
States.58,69 Third, among the studies conducted in patients who
completed treatment, 1 study in South Korea exclusively recruited
recovered patients with breast cancer.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 United States and

the most common languages used for COST administration were
English and Mandarin Chinese, whereas there were only 2 studies
from Europe and 2 from Africa. More evidence is needed from
other countries to better represent different populations. Additionally, only 2 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 used English instruments
(median = 0.53, range = 0.33-0.73)57,58,60,62,64,66,73,81 than those in
other languages, for example, 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 than those without (median = 0.42, range = 0.33-0.63).51,57,60,62,64,67,73,81 Nevertheless, we
had inadequate number of studies to further examine (eg, performing subgroup analysis) the potential impact of instrument
language or universal health coverage on the association between
ﬁnancial toxicity and 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
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Table 2. Continued
Cancer type*
Head and neck

Hematologic

U

Liver

Lung

U

U

U

Musculoskeletal

U
U

U

Prostate

Skin

Urologic

Others

U

U

U

U

U

U

U

U

U

U

U

U

U
U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

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 generalizability 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 (eg, age, ethnicity, and cancer type and
stage) and country-related characteristics (eg, health insurance
system and social support availability). Ideally, techniques such

Figure 2. Methodological quality assessment of the included studies.

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

10

- 2022

VALUE IN HEALTH

Table 3. Summary of ﬁndings of the included studies.
Main ﬁnding

Statistical analysis

Higher ﬁnancial toxicity is associated with worse HRQOL
- COST and FACT-P correlation: r = 0.416 (P , .010)
- COST and FACT-P regression: B = 0.392, b = 0.181 (P ,
.050)

(1) Correlation (unspeciﬁed)
(2) 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 = .599)
- COST and SF-36 role limitations (physical) correlation:
r = 0.282 (P = .015)
- COST and SF-36 pain correlation: r = 0.320 (P = .005)
- COST and SF-36 general health correlation: r = 0.025
(P = .832)
- COST and SF-36 social functioning correlation: r =
0.183 (P = .119)
- COST and SF-36 role limitations (emotional)
correlation: r = 0.276 (P = .017)
- COST and SF-36 energy/fatigue correlation: r = 0.014
(P = .236)
- COST and SF-36 emotional well-being correlation:
r = 0.393 (P , .001)
- COST and SF-36 role limitations (physical) regression:
B = 1.31, b = 0.38 (P , .010)
- COST and SF-36 pain regression: B = 1.03, b = 0.41
(P , .010)
- COST and SF-36 role limitations (emotional)
regression: B = 0.94, b = 0.23 (P = .104)
- COST and SF-36 emotional well-being regression:
B = 0.65, b = 0.27 (P , .050)

(1) Pearson’s correlation
(2) 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 ,
.001)

Multivariate linear regression (stepwise)

Bouberhan et al (2019)54

Higher ﬁnancial toxicity is associated with worse selfreported health
COST and EQ VAS correlation: r = 0.47 (P , .001)

Spearman’s correlation

Chan et al (2021)55

Higher ﬁnancial toxicity is associated with worse HRQOL
- COST and FACT-G correlation: r = 20.46 (P , .001)
- COST and FACT-G physical well-being correlation:
r = 20.34 (P , .001)
- COST and FACT-G social/family well-being correlation:
r = 20.23 (P , .001)
- COST and FACT-G emotional well-being correlation:
r = 20.42 (P , .001)
- COST and FACT-G functional well-being correlation:
r = 20.39 (P , .001)

Pearson’s correlation

Coroneos et al (2020)56

Higher ﬁnancial toxicity is associated with worse HRQOL
(1) Pearson
Entire cohort
- COST and BREAST-Q psychosocial well-being
correlation: r = 0.54 (P , .001)
- COST and SF-12 physical correlation: r = 0.41 (P ,
.001)
- COST and SF-12 mental: r = 0.52 (P , .001)
Reconstruction sub-cohort
- COST and BREAST-Q psychosocial well-being
correlation: r = 0.49 (P , .001)
- COST and SF-12 physical correlation: r = 0.43 (P ,
.001)
- COST and SF-12 mental correlation: r = 0.48 (P , .001)
(2) Change in HRQOL (95% CI) per unit of COST score
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)

(1) Pearson’s correlation
(2) Bivariate linear regression
(3) Multivariate linear regression

Author (year)
Akin-Odanye et al (2021)

51
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Table 3. Continued
Author (year)

Main ﬁnding

Statistical analysis

(3) 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 , .001)
- COST and EORTC QLQ-C30 correlation: r = 0.33 (P ,
.001)

Pearson’s correlation

Durber et al (2021)58

Higher ﬁnancial toxicity is associated wṇith worse
HRQOL
- COST and FACT-G correlation: r = 0.53 (P , .001)
- COST and FACT-G physical well-being correlation: r =
0.40 (P , .001)
- COST and FACT-G emotional well-being correlation:
r = 0.43 (P , .001)
- COST and FACT-G social well-being correlation: r =
0.18 (P , .001)
- COST and FACT-G functional well-being correlation:
r = 0.35 (P , .001)
- FACT-G physical well-being and COST regression: b =
0.504, 95% CI 0.344-0.665 (P , .001)
- FACT-G emotional well-being and COST regression:
b = 0.499, 95% CI 0.384-0.796 (P , .001)
- FACT-G functional well-being and COST regression:
b = 0.442, 95% CI 0.264-0.62 (P , .001)

(1) Spearman’s correlation
(2) 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 , .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 , .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 , .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 = .01)
- With ﬁnancial toxicity: M = 0.53, 95% CI, 0.45-0.61
- No ﬁnancial toxicity: M = 0.69, 95% CI, 0.65-0.73

(1) Student’s t test
(2) Generalized linear model

Hazell et al (2020)62

Higher ﬁnancial toxicity is associated with worse HRQOL
COST and FACT-L correlation: r = 0.41 (P , .001)

Pearson’s correlation

Kalra et al (2020)63

Higher ﬁnancial toxicity is associated with worse HRQOL
- COST and FACT-Br TOI correlation (P , .001)
- COST and FACT-G correlation (P , .001)
- COST and FACT-Br Total correlation (P , .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

(1) Pearson’s correlation
(2) 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)

continued on next page
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Table 3. Continued
Main ﬁnding

Statistical analysis

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 = .030)

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 = 20.90, P =
.004, 95% CI 21.51 to 0.30

(1) Pearson’s correlation
(2) 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 = .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 . .100)
- COST and FACT-C emotional well-being regression:
b = 0.33 (P . .100)
- COST and FACT-C physical well-being regression: b =
0.32 (P . .100)
- COST and FACT-C social well-being regression:
b = 20.03 (P . .100)
- COST and FACT-C functional well-being regression: b =
0.20 (P . .100)

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 , .001)
- COST and PROMIS-10 mental global health
correlation: r = 0.45 (P , .001)
- COST and PROMIS-10 physical global health
regression: beta = 0.28 (P , .001)
- COST and PROMIS-10 mental global health
regression: beta = 0.13 (P , .001)

(1) Pearson’s correlation
(2) 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 = .008)
- COST and PROMIS anxiety regression: b = 20.08 (P =
.590)
- COST and PROMIS depression regression: b = 0.06
(P = .690)
- COST and PROMIS fatigue regression: b = 20.2 (P =
.150)
- COST and PROMIS pain interference regression:
b = 20.06 (P = .660)
- COST and PROMIS physical function regression:
b = 20.02 (P = .900)

Multivariate linear regression

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
, .010)
- COST and FACT-G regression for US population
standardized T-scores: b = 0.32 (P , .010)
- COST and FACT-G regression for adult patients with
cancer standardized T-scores: b = 0.34 (P , .010)

Multivariate linear regression

Ripamonti et al (2020)72

Higher ﬁnancial toxicity is associated with worse HRQOL
COST and EORTC QLQ-C30 correlation: r = 20.52 (P ,
.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 , .001)

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

Pearson’s correlation

Author (year)
Mady et al (2019)

65
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Table 3. Continued
Author (year)

Main ﬁnding

Statistical analysis

- COST and EORTC QLQ-C30 social functioning
correlation: r = 0.44
- COST and EORTC QLQ-C30 fatigue correlation:
r = 20.30
- COST and EORTC QLQ-C30 nausea and vomiting
correlation: r = 20.18
- COST and EORTC QLQ-C30 pain correlation: r = 20.26
- COST and EORTC QLQ-C30 dyspnea correlation:
r = 20.21
- COST and EORTC QLQ-C30 sleep disorder correlation:
r = 20.21
- COST and EORTC QLQ-C30 appetite loss correlation:
r = 20.16
- COST and EORTC QLQ-C30 constipation correlation:
r = 20.14
- COST and EORTC QLQ-C30 diarrhea correlation:
r = 20.14
*P values not reported.
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 , .001)
- COST and EORTC QLQ-C30 social correlation: r = 0.55
(P , .001)
- COST and EORTC QLQ-C30 emotional correlation: r =
0.45 (P , .001)
- COST and EORTC QLQ-C30 physical correlation: r =
0.33 (P , .001)
- COST and EORTC QLQ-C30 role correlation: r = 0.52 (P
, .001)
- COST and EORTC QLQ-C30 cognitive correlation: r =
0.22 (P , .001)
Partial correlation, when controlling for age:
- COST and EORTC QLQ-C30 global health status
correlation: r = 0.11 (P = .030)
- COST and EORTC QLQ-C30 ﬁnancial difﬁculties
correlation: r = 0.62 (P , .001)
- COST and EORTC QLQ-C30 social correlation: r = 0.34
(P , .001)
- COST and EORTC QLQ-C30 emotional correlation: r =
0.22 (P = .030)
- COST and EORTC QLQ-C30 role correlation: r = 0.26 (P
, .010)

(1) Pearson’s correlation
(2) Partial Correlation

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 , .001)
- COST and FACT-G social/family well-being correlation
r = 0.160 (P , .001)
- COST and FACT-G emotional well-being correlation r =
0.344 (P , .001)
- COST and FACT-G functional well-being correlation r =
0.226 (P , .001)
- COST and FACT-G regression: b = 0.389 (P , .001)

(1) Pearson’s correlation
(2) Multivariate linear regression

Ver Hoeve et al (2021)77

Higher ﬁnancial toxicity is associated with worse HRQOL
- COST and PROMIS-29 anxiety correlation: r = 20.34
(P = .001)
- COST and PROMIS-29 depression correlation:
r = 20.21 (P = .031)
- COST and PROMIS-29 fatigue correlation: r = 20.41,
(P = .000)
- COST and PROMIS-29 sleep correlation: r = 20.25 (P =
.010)
- COST and PROMIS-29 pain correlation: r = 20.27 (P =
.006)
- COST and PROMIS-29 physical functioning correlation:
r = 0.31 (P = .001)

(1) Pearson’s correlation
(2) Multivariate linear regression

continued on next page
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Table 3. Continued
Author (year)

Main ﬁnding

Statistical analysis

- COST and PROMIS-29 social functioning correlation:
r = 20.31 (P = .002)
- COST and PROMIS-29 anxiety regression: B = 20.09,
b = 20.28 (P = .012)
- COST and PROMIS-29 fatigue regression: B = 20.16,
b = 20.16 (P = .001)
- COST and PROMIS-29 pain interference regression:
B = 20.07, b = 20.07 (P = .206)
- COST and PROMIS-29 physical functioning regression:
B = 0.11, b = 0.11 (P = .020)
- COST and PROMIS-29 social functioning regression:
B = 20.17, b = 20.17 (P = .013)
Xu et al (2022)78

Higher ﬁnancial toxicity is associated with worse HRQOL
(1) Wilcoxon rank-sum test
CSS
- 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)
(2) Latent class analysis
Divided into 4 classes based on their health statuses
measured using 4 physical dimensions of EQ-5D-5L
(mobility, self-care, usual activities, and pain/
discomfort) and 3 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 4 latent classes (P , .001)

(1) Wilcoxon rank-sum test
(2) Latent class analysis

Xu et al (2022)79

Higher ﬁnancial toxicity is associated with worse HRQOL
COST and FACT-L correlation: r = 0.44 (P , .001)

Pearson’s correlation

Yu et al (2020)80

Higher ﬁnancial toxicity is associated with worse HRQOL
COST and WHOQOL-BREF correlation: r = 0.34 (P , .010)

Correlation (unspeciﬁed)

Yusuf et al (2022)81

Higher ﬁnancial toxicity is associated with worse HRQOL
- COST and FACT-G7 correlation: r = 0.617 (P , .001)
- COST and FACT-G7 bivariate regression: beta = 0.973
(P , .001)
- COST and FACT-G7 multivariate regression: beta =
0.874 (P , .001)

(1) Pearson’s correlation
(2) Bivariate linear regression
(3) Multivariate linear regression

B indicates unstandardized coefﬁcient; b, standardized coefﬁcient; beta, not indicated whether standardized or not; CI, conﬁdence interval; COST, Comprehensive Score
for Financial Toxicity; DASS-21, Depression, Anxiety, and Stress Scale – 21 Items; EORTC QLQ-C30, European Organization for Research and Treatment of Cancer Quality
of Life Questionnaire Core 30; EQ-5D-3L, 3-level EQ-5D version; EQ-5D-5L, 5-level EQ-5D version; EQ VAS, EuroQol Visual Analogue Scale; FACT, Functional Assessment of
Cancer Therapy; FACT-B, FACT – Breast cancer; FACT-Br, FACT – Brain cancer; FACT-C, FACT – Colorectal cancer; FACT-G, FACT – General; FACT-G7, FACT-G – 7-Item
Version; FACT-L, FACT – Lung cancer; FACT-P, FACT – Prostate cancer; HRQOL, health-related quality of life, M, mean score of COST; PROMIS, Patient-Reported
Outcomes Measurement Information System; PROMIS CAT, PROMIS Computer Adaptive Tests; PROMIS Global-10, PROMIS 10-Item Global Health Survey; PROMIS29, PROMIS 29-Item Proﬁle Measure; SF-12, 12-Item Short Form Health Survey; SF-36, 36-Item Short Form Health Survey; TOI, Trial Outcome Index; UWQOL,
University of Washington quality of life; WHOQOL-BREF, World Health Organization Quality of Life Brief Version.

as meta-regression or subgroup analysis would be further conducted to precisely identify the cause of heterogeneity. Nevertheless, they were not feasible due to the low number of
studies.46 The covariates of interests (eg, income and ethnicity)
for modeling 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, for example, health payment system and cultural speciﬁcity, while also accounting for
sociodemographic variables and the use of different HRQOL
measures.

Conclusions
We provided a summary of the increasing body of literature on
ﬁnancial toxicity and its association with HRQOL in patients with
cancer 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 patients
with cancer experience and conﬁrm ﬁnancial toxicity as a relevant
adverse outcome of cancer care.
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Figure 3. Meta-analysis on the correlations between ﬁnancial toxicity (COST) and HRQOL scores.
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