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A B S T R A C T

Objective: To evaluate disparities in financial toxicity and psychological distress in patients with cancer as a
function of treatment and reveal the relationship between financial toxicity and psychological distress.
Methods: This was a multicenter cross-sectional study. Patients were recruited from March 2017 to October 2018,
and questionnaires were completed regarding their demographics, financial toxicity, and psychological distress. A
multiple linear regression model was used to examine factors associated with financial and psychological distress.
Results: Significant financial toxicity and psychological distress occurred in 47.9% and 56.5% of patients, respec-
tively. Financial toxicity (P ¼ 0.032) and psychological distress (P < 0.001) were statistically different among the
single chemotherapy, adjuvant therapy, and surgery groups. Multivariable analysis revealed that patients aged
50–59 years (P¼ 0.035), 60–69 years (P¼ 0.007), and 70 years or older (P¼ 0.002) had higher the Comprehensive
Score for financial Toxicity (COST) scores compared with patients less than 50 years old. Patients with personal
annual income> 40,000 CNY reported higher COST scores than those who had< 20,000 CNY (P< 0.001). Patients
who had Urban Resident Basic Medical Insurance (URBMI) (P¼ 0.030) or New Rural Cooperative Medical Scheme
(NRCMS) (P ¼ 0.006) compared with Urban Employee Basic Medical Insurance (UEBMI) presented lower COST
scores than patients with UEBMI. The multiple analysis model of psychological distress showed that an age of more
than 70 years (P¼ 0.010) was significantly associated with low the Distress Thermometer (DT) scores, and patients
with colorectal cancer (P ¼ 0.009), the surgery group (P < 0.001) and adjuvant therapy group (P < 0.001) were
significantly associated with high DT scores. The correlations between financial toxicity and psychological distress
were mild but statistically significant in the chemotherapy-related treatment groups.
Conclusions: The research highlights the high rates of financial and psychological distress in adult patients.
Multidimensional distress screening and psychosocial interventions should be provided for patients with cancer
according to related factors.
Introduction

An estimated 19.3 million new cancer cases and almost 10.0 million
cancer deaths occurred globally in 2020,1 and the figure is expected to
rise over the next 50 years owing to the strong influence of demographic
changes, such as population ageing and growth.2 Cancer is an expensive
and stressful disease.3 Cancer diagnosis and treatment often lead patients
to face some level of financial toxicity and psychological distress,
22
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regardless of disease stage.4,5 Financial toxicity has been defined as
objective financial burden and subjective financial distress experienced
by cancer patients as a result of their treatment.6 Increasing research
attention is being paid to the source and outcome of financial toxicity,
and how best to identify and address this problem.7–10 Psychological
distress is conceptualized as a multifactorial, unpleasant experience of a
psychological, social, spiritual, or physical nature that may interfere with
the ability to cope effectively with the physical symptoms and treatment
gy Nursing Society. This is an open access article under the CC BY-NC-ND license

mailto:liuyycancer@sina.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.apjon.2022.04.008&domain=pdf
www.sciencedirect.com/science/journal/23475625
http://www.apjon.org
https://doi.org/10.1016/j.apjon.2022.04.008
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.apjon.2022.04.008


H. Yu et al. Asia-Pacific Journal of Oncology Nursing 9 (2022) 100069
of cancer.11 It has been considered the sixth vital sign, after pain, in
cancer care.12,13 Financial toxicity and psychological distress in patients
with cancer may decrease adherence to treatment, decrease quality of
life, and increase cancer-specific mortality.14–16 Assessment of financial
toxicity may play a role in supportive care and help to build a framework
for financial counseling interventions on a par with symptom manage-
ment (eg, for fatigue or pain) across the spectrum of cancer care facil-
ities.17 Early screening of psychological distress can lead to timely
multicomponent intervention, in turn, improving the quality of life of
patients with cancer.

The studies of psychological distress have focused on emotional
problems (eg, anxiety, depression) and physical problems (eg, fatigue),
and studies on financial toxicity are mostly based on demographic factors
such as age, with little attention to treatment-related factors.18–22 The
above topics are less frequently researched in China. Approximately 85%
of patients choose public hospitals for treatment, and cancer patients
prefer high-level public hospitals in China. There are three social health
insurance schemes with different target populations, financing, and
reimbursement rates: Urban Employee Basic Medical Insurance (UEBMI),
Urban Resident Basic Medical Insurance (URBMI), and the New Rural
Cooperative Medical Scheme (NRCMS).23 A previous study showed that
public health insurance was associated with cancer-specific mortality,
independent of tumor characteristics and primary treatment.24

This study was conducted to estimate the financial toxicity and psy-
chological distress in different treatment groups, explore their relation-
ships and identify demographic, clinical, and socioeconomic predictors
of distress in cancer patients within the Chinese health system.
Table 1
Characteristics of patients.

Characteristics n (%)

Age (years) < 50 74 (18.1)
50–59 137 (33.5)
60–69 161 (39.4)
� 70 37 (9.0)

Gender Male 183 (44.7)
Female 226 (55.3)

Marital status Married 368 (90.0)
Unmarried 41 (10.0)

Employment status Employed 100 (24.4)
Unemployed 309 (75.6)

Educational background Primary school 71 (17.4)
Middle school 172 (42.0)
High school 94 (23.0)
University or above 72 (17.6)

Personal annual income (CNY)a < 20,000 264 (64.5)
20,000–39,999 121 (29.6)
� 40,000 24 (5.9)

Insuranceb UEBMI 229 (56.0)
URBMI 52 (12.7)
NRCMS 128 (31.3)

Cancer type Stomach 71 (17.4)
Lung 127 (31.1)
Colorectal 99 (24.2)
Breast 112 (27.4)

Clinical stage I 65 (15.9)
II 138 (33.7)
III 166 (40.6)
IV 40 (9.8)

Treatment Chemotherapy 237 (57.9)
Surgery 103 (25.2)
Surgery þ Chemotherapy 69 (16.9)

First hospitalization Yes 233 (57.0)
No 176 (43.0)

a CNY, Chinese Yuan. The cutoff values of 20,000 CNY and 40,000 CNY are
roughly equivalent to the thresholds for the low-middle-income group and the
middle-high-income group according to per capita disposable income in the
Liaoning Province bureau of statistics in 2017.

b Urban Employee Basic Medical Insurance (UEBMI), Urban Resident Basic
Medical Insurance (URBMI), New Rural Cooperative Medical Scheme (NRCMS).
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Methods

Study design and procedure

A cross-sectional observational study was conducted at three public
cancer treatment centers in Northeastern China: Cancer Hospital of China
Medical University (Liaoning Cancer Hospital & Institute), Anshan
Tumor Hospital, and the Fourth Hospital of Fushun City from March
2017 to October 2018. Patient inclusion criteria included: being aged 18
years or older; participating in Social Health Insurance of China;
receiving a new diagnosis of stomach, lung, colorectal, or breast cancer
with a clear clinical stage within two months; and undergoing treatment
with surgery or chemotherapy. According to the treatment methods
adopted by the patients at the end of the investigation, the patients were
divided into three groups in the following analysis: chemotherapy
(received only chemotherapy), adjuvant therapy (received chemo-
therapy before or after surgery), and surgery (received only surgical
treatment). Patients who were illiterate, unable to understand and
respond to the study survey, and/or were receiving treatments through a
clinical trial were excluded from the study.

Data collection

Sociodemographic and clinical characteristics
Demographic information and clinical characteristics were solicited

in the first part of the questionnaire, including age, gender, marital sta-
tus, educational background, employment status, personal annual in-
come, medical insurance status, cancer type, clinical stage of cancer, and
type of treatment.

Financial toxicity assessments

All patients also completed the Comprehensive Score for financial
Toxicity (COST) survey to assess for financial toxicity. The COSTmeasure
was previously developed and validated by de Souza et al. to assess
financial toxicity in patients with cancer.25,26 Our team translated and
adapted the Chinese version with high reliability (α ¼ 0.85) among pa-
tients with cancer.27 Briefly, the COST measure is an 11-item measure of
financial toxicity examining one financial item, two resource items, and
eight affect items. The patients were asked to respond on a five-point
Likert scale, from 0 (not at all) to 4 (very much). The total score ranges
from 0 to 44 points. Lower COST values indicate severe financial toxicity.
The cut-off score of 17.5 was used to indicate high financial toxicity for
the COST measure.28

Psychological distress assessments

Several instruments are available to identify the distress of patients
with cancer.29 The Distress Thermometer and Problem List (DT&PL) is
widely used as a self-reporting tool for the screening of distress in pa-
tients with cancer.30,31 The DT is a single-item, self-reporting instrument
measuring the amount of distress experienced by patients within the last
week, with a score ranging from 0 (no distress) to 10 (extreme distress).
The PL groups various problems patients with cancer encounter after
diagnosis into five problem categories: practical, family, emotional,
physical, and spiritual. Problems are selected by checking a corre-
sponding “yes” or “no” on the survey. The Chinese version has been
validated in patients with various types of cancer.32 A score of 4 or higher
on the DT indicates clinically meaningful distress. Significant distress and
specific problems were analyzed in the current study.

Data analysis

All sociodemographic and clinical characteristics of the patients were
summarized using descriptive statistics. Categorical variables were pre-
sented as frequencies and percentages. Differences among various groups



Fig. 1. Comparisons of significant results on financial toxicity (COST) and psychological distress (DT) measures by treatment. COST, Comprehensive Score for
financial Toxicity; DT, Distress Thermometer. #: P < 0.05; ##: P < 0.001.
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were tested using χ2 tests. The related factors of DTor COSTwere explored
by univariate analysis. Variables with a P < 0.10 in univariate analysis
were included in multiple linear regression analysis. Variables (type of
cancer, clinical stage, and type of treatment) that had clinical significance
were also included in the final linear regression model. The Pearson cor-
relation coefficient was used to test associations between the COST and
DT. The partial correlations with DT were calculated, adjusting for those
found to be significantly associated with financial toxicity on multivari-
able analysis. Statistical analyses were performed with Stata 12 software.
All tests were two-sided and P-values of 0.05 or less were considered
statistically significant.

Ethical considerations

Prior to the survey, trained researchers explained to the patients the
purpose of the study and that participation was voluntary. All participating
patients provided informed consent. The patients completed the entire
questionnaire except for the clinical information section, which was pre-
populated fromtheelectronichealth record.This studywasapprovedby the
Fig. 2. Frequency distribution of top ten items of psychological distress by treatment.
rates of pain nervousness, difficulty with bathing/dressing and house than those un
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Ethics Committee of the Liaoning Cancer Hospital and Institute (Approval
No. 20170302).

Results

Characteristics of the study population

Five hundred eligible patients were approached, and 450 (90.0%)
patients agreed to participate. After excluding patients who did not meet
the inclusion criteria or had incomplete data, a total of 409 patients were
included in the study. The demographic and clinical characteristics of the
patients are presented in Table 1. Themedian age was 59 years, andmore
patients identified as female (55.3%) than male. Approximately 90.0% of
patients identified as married, 24.4% as employed, and 17.6% as having
a university education or above. In addition, 40.6% of patients were
diagnosed with stage III cancer, and the most frequently diagnosed type
of cancer was lung (31.1%), followed by breast (27.4%). Detailed in-
formation on the cancer type and the stage is presented in Supplementary
Table S1. The patients were grouped into three categories for analysis
Patients undergoing surgery-related treatment were more likely to have a higher
dergoing chemotherapy. #: P < 0.05; ##: P < 0.001.



Table 2
Factors associated with financial toxicity on unavailable and multivariable analyses.

Variables COST

Univariate analysis Multivariable analysis

Coefficient (95% CI) Significant Coefficient (95% CI) Significant

Age (years)
< 50 Reference Reference
50-59 2.959 (0.720–5.197) 0.010* 2.329 (0.167–4.491) 0.035*
60-69 3.652 (1.473–5.831) 0.001** 3.124 (0.859–5.388) 0.007**
� 70 5.419 (2.295–8.543) 0.001** 4.933 (1.787–8.080) 0.002**

Gender
Male Reference Reference
Female �1.563 (�3.123 to �0.003) 0.050* –1.801 (�3.637 to 0.036) 0.055

Marital status
Married Reference
Unmarried �0.693 (�3.288 to 1.901) 0.600

Employment status
Employed Reference Reference
Unemployed �3.944 (�5.716 to �2.172) 0.000** �1.205 (–3.230 to 0.819) 0.243

Educational background
Primary school Reference Reference
Middle school 2.694 (0.551–4.837) 0.014* 1.567 (–0.668 to 3.800) 0.169
High school 5.332 (2.943–7.720) 0.000** 1.484 (–1.303 to 4.270) 0.296
University or above 6.580 (4.039–9.121) 0.000** 2.150 (–0.975 to 5.274) 0.177

Personal annual incomea (CNY)
< 20,000 Reference Reference
20,000–39,999 4.541 (2.919–6.164) 0.000** 2.500 (0.709–4.290) 0.006**
� 40,000 9.594 (6.443–12.746) 0.000** 7.003 (3.398–10.307) 0.000**

Insurance
UEBMI Reference Reference
URBMI �3.731 (–6.012 to �1.449) 0.001** �2.518 (�4.793 to �0.244) 0.030*
NRCMS �5.916 (–7.556 to �4.277) 0.000** �2.954 (–5.050 to �0.858) 0.006**

Cancer type
Stomach Reference Reference
Lung 0.466 (�1.874 to 2.806) 0.695 �0.208 (�2.459 to 2.044) 0.858
Colorectal �0.226 (�2.682 to 2.230) 0.856 0.634 (�1.705 to 2.973) 0.594
Breast 0.477 (�1.918 to 2.873) 0.695 1.784 (�1.241 to 4.809) 0.247

Clinical stage
I Reference Reference
II �0.917 (�3.282 to 1.447) 0.446 �1.275 (�3.505 to 0.955) 0.262
III �1.958 (�4.263 to 0.346) 0.096 �1.662 (�3.942 to 0.659) 0.163
IV �1.937 (�5.099 to 1.226) 0.229 �1.617 (�4.774 to 1.540) 0.315

Treatment
Chemotherapy Reference Reference
Surgery þ Chemotherapy 0.626 (–1.437 to 2.690) 0.551 1.350 (–0.901 to 3.598) 0.239
Surgery 1.591 (�0.319 to 3.501) 0.102 1.213 (�0.842 to 3.267) 0.247

*P < 0.05, **P < 0.01.
CNY, Chinese Yuan; COST, Comprehensive Score for financial Toxicity; NRCMS, New Rural Cooperative Medical Scheme; UEBMI, Urban Employee Basic Medical
Insurance; URBMI, Urban Resident Basic Medical Insurance.

a The cutoff values of 20,000 CNY and 40,000 CNY are roughly equivalent to the thresholds for the low-middle-income group and the middle-high-income group
according to per capita disposable income in Liaoning Province bureau of statistics in 2017.
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based on treatment methods: surgery alone (n ¼ 103, 25.2%), chemo-
therapy alone (n ¼ 237, 57.9%) and adjuvant therapy (n ¼ 69, 16.9%).

Financial toxicity in the treatment groups

Patients with COST scores � 17.5 reported meaningful financial
toxicity (n ¼ 196, 47.9%). The rates of clinically meaningful financial
toxicity in the chemotherapy, adjuvant therapy, and surgery groups,
were 52.3%, 49.3%, and 36.9%, respectively. There was a significant
difference between the three groups (Fig. 1). Stratified analysis was
carried out by cancer types and clinical stages (Supplementary Table S2),
and the results showed that the level of financial toxicity was statistically
significantly different between the different treatment groups among
lung cancer patients.

Psychological distress in the treatment groups

Psychological distress was present in 56.5% of the patients, and a
total of 231 patients scored � 4 on the DT. There were significant dif-
ferences in rates among the chemotherapy group (46.0%), adjuvant
4

therapy group (66.7%), and surgical treatment group (73.8%) (P <

0.001) (Fig. 1). A stratified analysis based on cancer type demonstrated
that after excluding patients with colorectal cancer, the psychological
distress in the other three types of patients was significantly different
among the three treatment groups. The stratification by clinical stage
showed that psychological distress was significantly different among the
different treatment groups in stage-II patients (Supplementary Table S3).

The top ten problems on the PL in the DT&PL were financial
factors (n ¼ 269, 65.8%), worry (n ¼ 228, 55.7%), fatigue (n ¼ 181,
44.3%), nervousness (n ¼ 161, 39.4%), sleep (n ¼ 145, 35.5%), pain
(n ¼ 142, 34.7%), house (n ¼ 131, 32.0%), eating (n ¼ 124, 30.3%),
limited physical activity (n ¼ 121, 29.5%), and difficulty with bath-
ing/dressing (n ¼ 121, 29.5%). The problem of pain was reported by
75 patients undergoing surgery (72.8%), and 23 who underwent
adjuvant therapy (33.3%), compared with only 18.6% of the
chemotherapy group (n ¼ 44, P < 0.001). There were also significant
differences in nervousness, financial factors, house, limited physical
activity, and difficulty with bathing/dressing among the three treat-
ment groups. Fig. 2 outlines the top ten factors causing distress in the
various treatment groups.



Table 3
Factors associated with psychological distress on unavailable and multivariable analyses.

Variables DT

Univariate analysis Multivariable analysis

Coefficient (95% CI) Significant Coefficient (95% CI) Significant

Age (years)
< 50 Reference Reference
50-59 �0.350 (–0.990 to 0.291) 0.284 �0.269 (�0.887 to 0.348) 0.391
60-69 �0.212 (�0.836 to 0.411) 0.503 �0.218 (�0.838 to 0.403) 0.4791
� 70 �1.095 (–1.989 to �0.201) 0.017* �1.177 (–2.071 to �0.290) 0.010*

Gender
Male Reference Reference
Female 0.539 (0.099–0.980) 0.017* �0.024 (�0.564 to 0.515) 0.929

Marital status
Married Reference
Unmarried �0.066 (–0.800 to 0.669) 0.860

Employment status
Employed Reference Reference
Unemployed 0.482 (–0.029 to 0.993) 0.064 0.347 (�0.170 to 0.865) 0.188

Educational background
Primary school Reference
Middle school �0.229 (–0.859 to 0.401) 0.475
High school �0.458 (–1.159 to 0.244) 0.201
University or above �0.132 (–0.878 to 0.615) 0.729

Personal annual incomea (CNY)
< 20,000 Reference
20,000–39,999 �0.306 (–0.795 to 0.184) 0.220
� 40,000 �0.322 (–1.273 to 0.629) 0.506

Insurance
UEBMI Reference
URBMI 0.440 (–0.245 to 1.124) 0.207
NRCMS 0.257 (–0.235 to 0.749) 0.305

Cancer typerowhead
Stomach Reference Reference
Lung 0.778 (0.123–1.433) 0.020* 0.351 (–0.311 to 1.014) 0.298
Colorectal 0.812 (0.125–1.499) 0.021* 0.924 (0.233–1.641) 0.009**
Breast 1.077 (0.407–1.747) 0.002* 0.445 (�0.440 to 1.331) 0.323

Clinical stage
I Reference Reference
II �0.735 (–1.398 to �0.071) 0.030* �0.634 (–1.309 to 0.040) 0.065
III �1.070 (–1.717 to �0.423) 0.001** �0.439 (–1.130 to 0.251) 0.212
IV �0.815 (–1.703 to 0.072) 0.012* 0.030 (�0.919 to 0.944) 0.979

Treatment
Chemotherapy Reference Reference
Surgery þ Chemotherapy 1.503 (0.942–2.065) 0.000** 1.537 (0.872–2.202) 0.000**
Surgery 1.093 (0.573–1.613) 0.000** 1.297 (0.690–1.904) 0.000**

*P < 0.05, **P < 0.01.
CNY, Chinese Yuan; DT, Distress Thermometer; NRCMS, New Rural Cooperative Medical Scheme; UEBMI, Urban Employee Basic Medical Insurance; URBMI, Urban
Resident Basic Medical Insurance.

a The cutoff values of 20,000 CNY and 40,000 CNY are roughly equivalent to the thresholds for the low-middle-income group and the middle-high-income group
according to per capita disposable income in Liaoning Province bureau of statistics in 2017.
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Factors associated with financial and psychological distress

In the financial toxicity models, after adjusting for possible con-
founding variables, when compared with patients less than 50 years old,
patients aged 50–59 years, 60–69 years, and 70 years or older scored on
average 2.3 points (95% Confidence Interval [CI]: 0.2–4.5, P ¼ 0.035),
3.1 points (95% CI: 0.9–5.4, P ¼ 0.007), and 4.9 points (95% CI: 1.8–8.1,
P ¼ 0.002) higher on the COST, respectively. Additionally, patients with
a personal annual income of > 40,000 CNY scored on average 7.0 points
(95% CI: 3.4–10.3, P < 0.001) higher on the COST than those who had a
personal annual income< 20,000 CNY. Finally, patients who had URBMI
or NRCMS compared with UEBMI scored on average 2.5 points (95% CI:
�4.8 to 0.2, P¼ 0.030) and 3.0 points (95% CI:�5.1 to�0.9, P¼ 0.006)
lower on the COST, respectively. See Table 2 for the univariable and
multivariable analysis of factors associated with financial toxicity.

In the psychological distress models, multiple linear regression
analysis showed that age greater than 70 years (�1.2; 95% CI: �2.1 to
�0.3; P ¼ 0.010) was significantly associated with low DT scores, and
colorectal cancer (0.9; 95% CI: 0.2–1.6; P¼ 0.009), surgery (1.3; 95% CI:
5

0.7–1.9; P < 0.001) and surgery combined with chemotherapy (1.5; 95%
CI: 0.9–2.2; P< 0.001) were significantly associated with high DT scores.
See Table 3 for the univariable and multivariable analysis of factors
associated with psychological distress.

Correlation between financial toxicity and psychological distress in the
treatment groups

The median COST score was 18 (range, 0–44; mean � SD, 17.77 �
8.01). The median DT score was 4 (range, 1–9; mean� SD, 4.25� 2.27).
The Pearson correlation coefficients for COST and DT in the chemo-
therapy, adjuvant therapy, and surgery groups were �0.280 (P < 0.001),
�0.233 (P ¼ 0.054), and �0.081 (P ¼ 0.148), respectively. When
controlled for age, personal income, and medical insurance, the partial
correlation coefficients remained statistically significant in the chemo-
therapy and adjuvant therapy groups, at�0.275 (P< 0.001) and�0.314
(P ¼ 0.010), respectively. The coefficient was not significant in the sur-
gery group (P ¼ 0.423). The association between financial toxicity and
psychological distress based on treatment is presented in Fig. 3.



Fig. 3. Correlation between financial toxicity (COST) and distress (DT) by treatment. Worse financial toxicity (lower COST score) is mild correlated with increased
psychological distress (higher DT score) in chemotherapy and adjuvant therapy groups with the partial correction coefficients were -0.275 and -0.341, respectively.
COST, Comprehensive Score for financial Toxicity; DT, Distress Thermometer.
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Discussion

The current study examined the impact of different treatment ap-
proaches on financial toxicity and psychological distress among adult
Chinese patients with cancer, analyzed the association between financial
and psychological distress, and identified the factors associatedwith both
types of distress. The rates of meaningful financial toxicity and psycho-
logical distress in this study were 47.9% and 56.5%, respectively.
Different treatments produce various effects on financial and psycho-
logical distress and the relationship between them. Surgery-related
treatments were associated with high psychological distress in patients;
however, chemotherapy-related treatments were linked to high financial
toxicity. Age was linked with both financial toxicity and psychological
distress. Patients who were younger than 50 years old reported signifi-
cantly worse financial toxicity, and age greater than 70 years old was
significantly associated with low psychological distress. In addition, the
participants with a personal annual income of less than 20,000 CNY and
UEBMI were more likely to report high financial toxicity. The correla-
tions between financial toxicity and psychological distress were mild but
statistically significant in the chemotherapy-related treatment groups.

We used a cut-off score of 17.5 for the COST to predict clinical im-
plications of a high level of financial toxicity,28 instead of 26 as used in a
previous study.33 The patients in the latter study with stage IV cancer in
the United States reported higher COST scores than Chinese patients. The
ranges of median COST scores were large, from 10 to 29, in the various
studies.10,34–36 It is necessary to calculate the clinically significant cut-off
value for financial toxicity in the various medical and health systems.

Several studies have examined the effects of different treatment op-
tions on financial toxicity among cancer patients, and the results are
inconsistent. The latest study found that 55% of surgical patients and
29% of nonsurgical patients reported financial toxicity in a National
Health Interview Survey (NHIS) in the United States.37 Patients with
localized prostate cancer undergoing external beam radiotherapy re-
ported the highest financial toxicity, whereas those undergoing radical
prostatectomy and active surveillance had similar rates of financial
toxicity.38 The choice of breast-conserving therapy or mastectomy was
not associated with financial toxicity in early-stage cancer.39 An analysis
6

of US national sample demonstrated that over 9 out of 10 uninsured and
1 out of 10 privately insured individuals were at risk of financial toxicity
after surgery.40 In the current study, surgical treatment was not associ-
ated with worse financial toxicity than chemotherapy, even in the sub-
group analysis of cancer types and clinical stages. The main factors
related to financial toxicity were associated with personal wealth, such as
personal income and medical insurance, which is supported by most
studies.

Treatment has curative effects on cancer but also brings different
forms of psychological distress. Patients who underwent chemotherapy
were more likely to report fatigue and nausea, whereas surgical patients
did not report these physical problems.41 Patients undergoing surgery
were worried about preoperative preparation and postoperative pain.42

In addition, approximately half of surgery inpatients had depression, and
approximately one-quarter had anxiety in one study.43 Furthermore,
different surgical procedures are linked to various degrees of psycho-
logical distress. Patients with breast cancer who underwent mastectomy
with reconstruction reported higher levels of distress than patients un-
dergoing lumpectomy and mastectomy only.19 Compared with nonsur-
gical treatments, surgery was significantly associated with high DT scores
in this study, especially in patients with stomach, lung, or breast cancer.
A study related to esophageal cancer also showed a significant correla-
tion between distress and esophagectomy.44 Significant differences were
noted between the surgery group and the nonsurgical group for
nervousness, pain, and problems with bathing/dressing. Further studies
are needed regarding preoperative intervention and postoperative man-
agement for distress among cancer patients undergoing highly invasive
procedures.

To our knowledge, this is the first study that takes different treatment
approaches into account in the link between COST and DT in hospitalized
patients with cancer in China. Research is limited on the financial toxicity
of cancer patients in China; it mainly involves sociodemographic and
clinical factors and the impact on health-related quality of life. In this
study, COST scores were negatively related to DT scores in different
groups, suggesting a higher degree of financial toxicity related to greater
severity of distress. The literature supports a relationship between
financial strain and psychological distress.45,46 Lung and colorectal
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cancer patients with limited financial reserves reported increased pain.47

Furthermore, cancer-related financial problems have been associated
with increased risk for depressed mood, a higher frequency of worry, and
are a significant and frequent source of distress among patients with
cancer.48,49
Limitations

This study has limitations. First, the cross-sectional design could not
evaluate dynamic changes of DT and COST with treatment and did not
provide interventions to patients with significant distress. Second, pa-
tients undergoing surgery combined with chemotherapy did not specify
whether they were given adjuvant chemotherapy or neoadjuvant
chemotherapy. This clinical characteristic may be important in under-
standing financial toxicity and distress. Third, there was no matching
among treatment groups to optimize comparability. Despite the limita-
tions, the study recruited a large sample of respondents from three
tertiary-level cancer centers in different cities and a clinically represen-
tative sample of Chinese patients, including those with the four most
common cancers.

Conclusions

This study identified a high prevalence of financial toxicity and psy-
chological distress among adult patients with cancer in Northeast China.
There were mild correlations between financial toxicity and psycholog-
ical distress in the two treatment groups. Patients who underwent sur-
gical treatment were more likely to experience distress.
Multidimensional distress screening and psychosocial interventions
should be provided preoperatively and postoperatively for patients with
cancer.
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