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Abstract
Objective: To assess the influencing factors of depressive symptoms in malignant tumour
patients.

Methods: Participants were 2079 inpatients with malignant tumour (1291: depressive symptoms;
788 no depressive symptoms). Univariable and multivariable logistic regression were used to
evaluate sociodemographic and clinical factors influencing depressive symptoms.

Results: Risk factors were family income <5000 yuan (odds ratio [OR]: 4.966, 95% confidence
interval [Cl]: 2.938-8.395) and 5001-10,000 yuan (OR: 3.111, 95% CI: 1.840-5.260); Karnofsky
Performance Status of 70 (OR: 2.783, 95% Cl: 1.281-6.042) and 80 (OR: 1.834, 95% ClI: 1.139-
2.953); disease course <| year; palliative treatment (OR: 2.288, 95% CI: 1.292—4.055); progres-
sive disease (OR: 1.876, 95% Cl: 1.284-2.739); pain (OR: 1.973, 95% CI: 1.555-2.505); cancer
type: lung (OR: 3.199, 95% CI: 1.938-5.279), oesophagus (OR: 3.288, 95% CI: 1.673-6.464),
cervix (OR: 1.542, 95% CI: 1.056-2.253) and partial knowledge of disease condition (OR:
2.366, 95% CI: 1.653-3.385). Return to work (OR: 0.503, 95% Cl: 0.348-0.727) and physical
exercise (OR: 0.437, 95% Cl: 0.347-0.551) were protective against depressive symptoms.
Conclusions: Several factors affected depressive symptoms in malignant tumour patients,
including income, disease type and course, palliative treatment, return to work and physical
exercise.
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Introduction

Malignant tumour has become a major
cause of global mortality and its manage-
ment is a huge health burden for health-
care  systems."?  According to the
International Agency for Research on
Cancer, the cancer burden in China is sub-
stantial and the incidence of cancer is still
rising.>* Although substantial improve-
ments have been made in the clinical treat-
ment of malignant tumour, its overall
prognosis remains unfavourable.’ The diag-
nosis of malignant tumour and the resulting
deterioration in health status are a psycho-
logical challenge for patients, as the disease
has a substantial effect on patients’ physical
appearance, physical ability, family, occu-
pation, economic status and emotions
during diagnosis and treatment.® More
attention should be paid to psychosocial
states in cancer patients.

Depression is a common psychological
disease that is comorbid with malignant
tumour. There is evidence from previous
studies that the prevalence of depressive
symptoms is substantial in patients with
malignant tumours.” One study reported
that the prevalence of depression among
head and neck cancer patients varies from
13% to 40% at diagnosis, 25% to 52%
during treatment and 11% to 45% in the
first 6 months following treatment.® The
prevalence of major depressive disorder in
breast cancer patients is estimated as 10%
to 33%.” It has also been reported that the
incidence of major depression in malignant
tumour patients is approximately 15% in

oncological and haematological settings.'”
Cancer treatment causes metabolic and
endocrine changes, and chronic pain may
also increase the susceptibility to depression
of  malignant tumour  patients.'""'?
Depression damages the immune system
and promotes the progression of malignant
tumours, which leads to worse disease out-
comes.'? Depression also increases patient
treatment noncompliance, such as failure to
attend consultation appointments, and
leads to poorer treatment response.'*
A better understanding of the influencing
factors of depression may not only prolong
the lives of patients, but also improve their
quality of life.”> Many studies have
explored the risk factors for depression in
different cancers. Lee et al. showed that
higher educational level, stressor severity
and anxiety severity were associated with
depression in patients with head and neck
cancer and lung cancer.'® Other studies
have found that levels of blood cytokines,
such as interleukin-10, interleukin-6,
interleukin-8 and tumour necrosis factor-o,
are associated with depression status in
patients with cancer.!” However, these stud-
ies used only clinical or laboratory exami-
nation indexes and did not analyse
important social factors such as work
status. The aim of this study was to identify
the influencing factors of depressive symp-
toms in patients with malignant tumours,
focusing on demographic, clinical and
social characteristics. The findings may
help clinicians to prevent depressive symp-
toms in patients with malignant tumours.
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Methods

Study design and participants

Potential participants in this cross-sectional
study were inpatients with malignant
tumours from the following departments
of the Affiliated Cancer Hospital of
Xinjiang Medical University: pulmonary
medicine, gastroenterology, breast radio-
therapy, chest and abdomen radiotherapy,
gynaecology radiotherapy, head and neck
radiotherapy, and integrated traditional
Chinese and Western medicine.
Participants were selected according to the
following inclusion criteria: malignant
tumour confirmed by pathology or cytolo-
gy, aged 18 to 85 years, ability to fully
understand the questionnaire content and
provision of written consent. Excluded
patients were those with cognitive impair-
ment and severe weakness owing to disease
or treatment; those who did not agree to
participate in the study; patients diagnosed
with schizophrenia, schizoaffective disorder
or bipolar I disorder; patients with depres-
sive symptoms caused by another medical
condition or induced by substances (defined
using the International Classification of
Diseases, Tenth Revision) and patients
with severe anxiety and acute confusional
states associated with drug toxicity. The
reporting of this study conforms to the
STROBE guidelines.'® All participants pro-
vided informed consent and the study was
approved by the ethics committee of the
Affiliated Cancer Hospital of Xinjiang
Medical University (approval number: G-
201554).

Assessment and diagnosis of depressive
symptoms

The Zung Self-Rating Depression Scale
(SDS) is a self-report questionnaire that

has been previously used to evaluate the
presence of depressive symptoms in

malignant tumour patients.'”” The SDS
comprises 20 items scored on a scale of 1
to 4. The raw SDS score ranges from 20 to
80, and a standard score is calculated by
multiplying raw scores by 1.25, resulting
in a total standard score from 25 to 100.
The severity of depressive symptoms is
defined as <53, no depressive symptoms;
53 to 62, mild depressive symptoms; 63 to
72, moderate depressive symptoms; and 72
to 100, severe depressive symptoms.*’

Variables and data collection

Important risk factors were selected based
on the sociodemographic and clinical data
collected from all patients.
Sociodemographic information comprised
sex, age, race (Han population or minority
population), residence (city or country),
education (illiterate, junior, senior or col-
lege), marital status (married or single),
monthly family income (<5000, 5001-
10,000 or >10,000 yuan), work status
(working or not working), physical exercise
(engagement in exercise Or no exercise).
Clinical data comprised Karnofsky
Performance Status (KPS) score (60, 70,
80, 90 or 100), cancer type (head and
neck, lung, breast, oesophagus, stomach,
colorectum, cervix, thyroid or others), dis-
ease course (<1 month, 2-6 months, 7-12
months or >1 year), cancer stage (I, II, III
or 1V), therapy (re-examination, chemo-
therapy or/and radiotherapy or palliative
treatment), disease state (stable, progres-
sion or newly diagnosed), metastasis or
not, awareness of condition (no idea, par-
tial knowledge or full knowledge), pain or
not and history of hypertension or diabetes.

Definitions of variables

Pain intensity was evaluated using a numer-
ical rating scale and classified into none
(0 points), mild (1-3), moderate (4-6) and
severe (7-10).' Physical activity was
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defined as any type of planned, structured
and repeated physical activity, including
any body movement produced by skeletal
muscle contraction for improving or main-
taining physical fitness.”> The KPS is a per-
formance status scale that evaluates patient
status and is administered by a health-care
provider. Patients were assigned to 1 of 10
categories (ranging from 0 (dead) to 100
(normal activity, no evidence of disease).*’
A detailed definition of KPS score is shown
in Supplementary Table 1.

Statistical analysis

EpiData 3.1 (EpiData Association, Odense,
Denmark) was used to establish a database,
and double entry was used to ensure the
correctness of the input data. Statistical
analysis was conducted using R 4.0.2 soft-
ware (Www.r-project.org). Quantitative var-
iables with normal or approximately
normal distribution were expressed as
mean =+ standard deviation (SD). One-way
analysis of variance was used for between-
group comparisons. Quantitative variables
with skewed distributions were represented
by median and interquartile range.
Enumeration data were presented as case
and frequency (N [%]). The influencing fac-
tors of depressive symptoms in patients
with malignant tumour were preliminarily
analysed using the chi-square test (%) and
odds ratios (ORs) and 95% confidence
intervals (CIs). Statistically significant fac-
tors in the univariable analysis were includ-
ed in a logistic regression analysis using a
backward stepwise regression method. The
results of the above analysis were used to
conduct multivariable logistic regressions
for breast cancer, lung cancer, colorectal
cancer and cervical cancer to explore the
influencing factors of depressive symptoms
in specific tumour populations. Of the fac-
tors examined in the multivariable logistic
regression, the main factors were selected
for an efficacy analysis to test the sample

size efficacy. All statistical analyses were
two-sided, and P < 0.05 was considered sta-
tistically significant.

Results

Background characteristics of participants

In total, 2178 patients with malignant
tumour were enrolled in this study. After
excluding patients with impaired cognition
owing to disease or treatment; severely
weak patients; those who did not agree to
participate in the study; those diagnosed
with schizophrenia, schizoaffective disorder
or bipolar I disorder; those with depressive
symptoms caused by another medical con-
dition or induced by substances; and those
with severe anxiety and acute confusional
states associated with drug toxicity, 2079

participants remained (response rate:
95.45%,). All participants were divided
into a depressive symptoms group

(n=1291) and a non-depressive symptoms
group (n=788) according to the presence
of depressive symptoms. The screening pro-
cess is shown in Figure 1. The men:women
sex ratio was 1:1.82. The average age of all
patients was 54.62+11.43 years and
86.24% of patients were married. Of partic-
ipants, 1473 (70.85%) were Han, 54.65%
were educated to junior high school level
or below, 1285 lived in the city and
57.53% had a monthly family income
below 5000 yuan. Of participants, 1036
engaged in physical exercise. Only 233
patients returned to work and 1846 did
not return to work or retired. Most of the
2079 participants had KPS scores of 80
(33.09%) or 90 (52.86%). There were 321
patients with lung tumour, 512 patients
with breast cancer, 305 patients with colo-
rectal cancer and 305 patients with cervical
cancer. Of patients, 53.39% had a disease
course longer than 6 months and 26.84%
patients had disease progression.
Regarding treatment, 51.23% patients had
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Inpatients with malignant
tumours in the Affiliated Cancer Hospital
of Xinjiang Medical University
who met the inclusion criteria
(n=2,178)
Excluded (n = 99)
1. Patients with impaired cognition owing to disease or treatment
2. Severely weak patients
i 3. Patients who did not agree to participate in the study
4. Patients diagnosed with schizophrenia, schizoaffective disorder or bipolar I disorder
5. Depression caused by another general medical condition or induced by substances
6. Patients with severe anxiety
7. Patients with acute confusional states associated with drug toxicity
Y
Participants included
(n=2079)
Figure |. Participant screening process.
. . 2
received radiotherapy, chemotherapy or  (y~=57.251, P <0.001), therapy
. 2 .
concurrent chemoradiotherapy. Of (y=102.383, P<0.001), disease state

patients, 639 were at stage IV, 725 had
tumour metastasis and 60 had no knowl-
edge of their disease state. A total of 235
patients had hypertension and 130 had dia-
betes. Detailed patient data are shown in
Table 1.

Univariable analysis for malignant tumour
patients with depressive symptoms

A univariable analysis was conducted to
compare the characteristics of malignant
tumour patients with or without depressive
symptoms. The results showed significant
differences between the depressive symp-
toms group and the non-depressive symp-
toms group on sex (y>=13.918, P <0.001),
age (1>=61.662, P<0.001), place of resi-
dence (y*=31.634, P<0.001), education
(1*=125.227, P<0.001), marital status
(*=19.798, P<0.001), monthly family
income (y*=199.74, P<0.001), work
status  (2=92.701, P <0.001), physical
exercise (y>=214.075, P<0.001), KPS
score (P <0.001), cancer stage
(*=119.365, P<0.001), disease course

(x*=191.774, P <0.001), tumour metasta-
sis (x*=134.579, P <0.001), pain (y°=
84.292, P<0.001), condition awareness
(> =128.204, P <0.001), history of hyper-
tension (y*=5.598, P<0.001) and type of
cancer (y>=10.317, P<0.001) (Table 2).

Logistic regression analysis for depressive
symptoms in malignant tumour patients

The data showed that the following factors
increased the risk of depressive symptoms
in malignant tumour patients: monthly
family income <5000 yuan (OR =4.966,
95% CI: 2.938-8.395, P<0.001) and 5001
to 10,000 yuan (OR=3.111, 95% CIL
1.840-5.260, P <0.001), KPS score of 70
(OR=2.783, 95% CI: 1.281-6.042,
P=0.010) and 80 (OR=1.834, 95% CI:
1.139-2.953, P=0.013), disecase course
<12 months (P < 0.05), palliative treatment
(OR=2.288, 95% CI: 1.292-4.055,
P=0.005), progressive disease
(OR=1.876, 95% CI. 1.284-2.739,
P=0.001), pain (OR=1.973, 95% CI:
1.555-2.505, P <0.001), cancer type lung
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Table |. Baseline data for 2079 cancer patients.

Table I. Continued.

All patients All patients

Characteristic (n=2079) Characteristic (n=2079)

Sex, n (%) Cervix 305 (14.67)
Men 736 (35.40) Thyroid 78 (3.75)
Women 1343 (64.60) Others 176 (8.47)

Age, years, n (%) Disease course, n (%)
<40 210 (10.10) <I month 238 (11.45)
41-50 585 (28.14) 2—-6 months 731 (35.16)
51-60 632 (30.40) 7-12 months 357 (17.17)
61-85 652 (31.36) > year 753 (36.22)

Race, n (%) Cancer stage, n (%)

Han 1473 (70.85) I 332 (15.97)
Minority 606 (29.15) I 553 (26.60)

Residence, n (%) Residence, n (%) Il 555 (26.70)
City 1285 (61.81) v 639 (30.74)
Country 794 (38.19) Therapy, n (%)

Education, n (%) Re-examination 832 (40.02)
llliterate 139 (6.69) Chemotherapy or/ 1065 (51.23)
Junior 997 (47.96) and radiotherapy
Senior 563 (27.08) Palliative treatment 182 (8.75)
College 380 (18.28) Disease state, n (%)

Marital status, n (%) Stable 1348 (64.84)
Married 1793 (86.24) Progression 558 (26.84)
Single 286 (13.76) Newly diagnosed 173 (8.32)

Monthly family income, yuan, n (%) Metastasis, n (%)
<5000 1196 (57.53) No 1354 (65.13)
5001-10,000 771 (37.09) Yes 725 (34.87)
>10,001 112 (5.39) Condition awareness, n (%)

Work, n (%) No idea 60 (2.89)
No 1846 (88.79) Partial knowledge 375 (18.04)
Yes 233 (11.21) Full knowledge 1644 (79.08)

Physical exercise, n (%) Pain, n (%)

No 1043 (50.17) No 1290 (62.05)
Yes 1036 (49.83) Yes 789 (37.95)

KPS, n (%) Hypertension, n (%)

60 13 (0.63) No 1844 (88.70)
70 135 (6.49) Yes 235 (11.30)
80 688 (33.09) Diabetes, n (%)

90 1099 (52.86) No 1949 (93.75)
100 144 (6.93) Yes 130 (6.25)

Type of cancer, n (%) KPS, Karnofeky Perf. s

Head and neck 45 (2'6) , Karnofsky Performance Status.

Lung 321 (15.44)

Breast 513 (24.68)

Oesophagus 120 (5.77) (OR=3.199, 95% CIL: 1.938-5.279,
Stomach 216 (10.39) P <0.001), oesophagus (OR =3.288, 950./0
Colorectum 305 (14.67) CIL: 1.673—6.464, P< 0.001) and cervix

(continued)

(OR=1.542, 95% CI: 1.056-2.253,
P =0.025) and partial knowledge of disecase
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Table 2. Univariable analysis of factors associated with depressive symptoms in cancer patients.

No depressive Depressive
symptoms symptoms
Characteristic n=788 n=1291 Ve P OR (95% ClI)
Sex, n (%) 13.918 <0.001
Men 239 (30.33) 497 (38.50) 1.438 (1.190-1.737)
Women 549 (69.67) 794 (61.50) 1.000
Age, years, n (%) 61.662 <0.001
<40 100 (12.69) 110 (8.52) 1.000
41-50 272 (34.52) 313 (24.24) 1.046 (0.763—1.435)
51-60 242 (30.71) 390 (30.21) 1.465 (1.069-2.007)
61-85 174 (22.08) 478 (37.03) 2.497 (1.810-3.445)
Race, n (%) 0.420  0.157
Han 651 (82.61) 1052 (81.49) 1.000
Minority 137 (17.39) 239 (18.51) 1.080 (0.657—1.362)
Residence, n (%) 31.634 <0.001
City 548 (69.54) 737 (57.09) 1.000
Country 240 (30.46) 554 (42.91) 1.716 (1.423-2.070)
Education, n (%) 125.227 <0.001
llliterate 34 (4.31) 105 (8.13) 4.433 (2.863-6.868)
Junior 286 (36.29) 711 (55.07) 3.568 (2.791-4.566)
Senior 244 (30.96) 319 (24.71) 1.878 (1.442-2.444)
College 224 (28.43) 156 (12.08) 1.000
Marital status, n (%) 19.798 <0.001
Married 714 (90.61) 1079 (83.58) 1.000
Single 74 (9.39) 212 (16.42) 1.896 (1.431-2.511)
Monthly family income, 199.74  <0.001
yuan, n (%)
<5000 309 (39.21) 887 (68.71) 9.034 (5.751-14.200)
5001-10,000 394 (50.00) 377 (29.20) 3.013 (1.910-4.750)
>10,001 85 (10.79) 27 (2.09) 1.000
Work, n (%) 92.701 <0.001
No 632 (80.20) 1214 (94.04) 1.000
Yes 156 (19.80) 77 (5.96) 0.257 (0.192-0.343)
Physical exercise, n (%) 214.075 <0.001
No 233 (29.57) 810 (62.74) 1.000
Yes 555 (70.43) 481 (37.26) 0.249 (0.206-0.301)
Type of cancer, n (%) 10.317 <0.001
Head and neck 13 (1.65) 32 (2.48) 3.278 (1.681-6.393)
Lung 46 (5.84) 275 (21.30) 7.873 (5.504—11.263)
Breast 293 (37.18) 220 (17.04) 1.000
Oesophagus 15 (1.90) 105 (8.13) 9.051 (5.122-15.995)
Stomach 83 (10.53) 133 (10.30) 2.134 (1.542-2.954)
Colorectum 159 (20.18) 146 (11.31) 1.215 (0.913-1.615)
Cervix 78 (9.90) 227 (17.58) 3.876 (2.840-5.290)
Thyroid 60 (7.61) 18 (1.39) 0.377 (0.214-0.665)
Others 41 (5.20) 135 (10.46) 4.385 (2.967-6.482)

(continued)
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Table 2. Continued.

No depressive Depressive
symptoms symptoms
Characteristic n=1788 n=1291 a P OR (95% ClI)
KPS score, n (%) 162.732 <0.001
60 I (0.13) 12 (0.93) 19.414 (2.460-153.279)
70 13 (1.65) 122 (9.45) 15.18 (7.823-29.478)
80 183 (23.22) 505 (39.12) 4.464 (3.065-6.506)
90 502 (63.71) 597 (46.24) 1.925 (1.347-2.749)
100 89 (11.29) 55 (4.26) 1.000
Cancer stage, n (%) 119.365 <0.001
I 186 (23.60) 146 (11.31) 1.000
I 253 (32.11) 300 (23.24) I.511 (1.149-1.986)
n 200 (25.38) 355 (27.50) 2.261 (1.713-2.984)
\% 149 (18.91) 490 (37.96) 4.191 (3.154-5.565)
Disease course, n (%) 57251 <0.001
<1 month 52 (6.60) 186 (14.41) 3.174 (2.261-4.455)
2-6 months 249 (31.60) 482 (37.34) 1.718 (1.393-2.118)
7-12 months 133 (16.88) 224 (17.35) 1.495 (1.155-1.934)
>| year 354 (44.92) 399 (30.91) 1.000
Therapy, n (%) 102.383 <0.001
Re-examination 407 (51.65) 425 (32.92) 1.000
Chemotherapy or/ 359 (45.56) 706 (54.69) 1.883 (1.564-2.268)
and radiotherapy
Palliative treatment 22 (2.79) 160 (12.39) 6.966 (4.371-11.098)
Disease state, n (%) 191.774 <0.001
Stable 657 (83.38) 691 (53.52) 1.000
Progression 96 (12.18) 462 (35.79) 4.577 (3.584-5.843)
Newly diagnosed 35 (4.44) 138 (10.69) 3.747 (2.548-5.515)
Metastasis, n (%) 134.579 <0.001
No 636 (80.71) 718 (55.62) 1.000
Yes 152 (19.29) 573 (44.38) 3.34 (2.711-4.112)
Pain, n (%) 84.292 <0.001
No 588 (74.62) 702 (54.38) 1.000
Yes 200 (25.38) 589 (45.62) 2.467 (2.031-2.996)
Condition awareness, n (%) 128.204 <0.001
No idea 9 (1.14) 51 (3.95) 4.468 (2.186-9.141)
Partial knowledge 54 (6.85) 321 (24.86) 4.688 (3.459-6.357)
Full knowledge 725 (92.01) 919 (71.19) 1.000
Hypertension, n (%) 5.598 0.018
No 716 (90.86) 1128 (87.37) 1.000
Yes 72 (9.14) 163 (12.63) 1.438 (1.072-1.926)
Diabetes, n (%) 1.600  0.206
No 746 (94.67) 1203 (93.18) 1.000
Yes 42 (5.33) 88 (6.82) 1.300 (0.89-1.898)

KPS, Karnofsky Performance Status; OR, odds ratio; Cl, confidence interval.
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condition (OR =2.366, 95% CI: 1.653-
3.385, P<0.001). Return to work
(OR=0.503, 95% CI: 0.348-0.727,
P <0.001) and physical exercise
(OR=0.437, 95% CI. 0.347-0.551,

P <0.001) reduced the risk of depressive
symptoms in patients with malignant
tumours (Table 3).

Subgroup analysis of different tumour
types

As shown in Table 4, monthly family
income <10,000 yuan (P<0.05), KPS
score of 80 (OR =3.552, 95% CI: 1.685—
7.488, P<0.001), progressive disease
(OR=299%4, 95% CI: 1.144-7.836,
P=0.025), pain (OR=2.143, 95% CI:
1.377-3.335, P <0.001) and partial knowl-
edge of disease condition (OR =3.017, 95%
CI: 1.275-7.141, P=0.0102) increased the
risk of depressive symptoms in breast

cancer  patients. Return to  work
(OR=0.452, 95% CI: 0.240-0.848,
P=0.013) and physical exercise
(OR=0478, 95% CI: 0.307-0.745,

P=0.001) were protective factors for
depressive symptoms in breast cancer
patients. In lung cancer patients, progres-
sive disease (OR=3.801, 95% CI: 1.422—
10.165, P=0.008) was a risk factor for
depressive symptoms whereas return to
work (OR=0.216, 95% CI: 0.046-1.007,
P=0.051) and physical exercise
(OR=0.270, 95% CI: 0.121-0.602,
P=0.001) were protective factors for
depressive symptoms (Table 5). For
patients with colorectal cancer, pain was a
risk factor for depressive symptoms
(OR=2.053, 95% CI: 1.097-3.842
P=0.024) and physical exercise reduced
the risk of depressive symptoms
(OR=0.357, 95% CI: 0.193-0.663,
P=0.001) (Table 6). In addition, monthly
family income <10,000 yuan (P < 0.05), dis-
ease duration of 7 to 12 months
(OR=9.045, 95% CI: 1.427-57.318,

P=0.019) and partial knowledge of their
disease condition (OR =3.133, 95% CI:
1.445-6.793, P=0.004) increased the risk
of depressive symptoms in cervical cancer
patients (Table 7).

Power analysis and sample size
determination

The G* Power software (Heinrich-
Heine-Universitat Diisseldorf, Diisseldorf,
Germany) and the existing sample size
were used for power analysis to test the effi-
ciency of the backward stepwise regression
model. The results showed that of the main
study variables (monthly family income,
work status, physical exercise, tumour
metastasis and pain), the lowest statistical
power value was 0.959 for tumour metasta-
sis, indicating that the sample size was suf-
ficient for good performance of the
backward stepwise regression model.

Discussion

This study collected clinical data from 2079
malignant tumour patients and evaluated
the risk factors for depressive symptoms in
those patients. The results showed that
monthly family income <10,000 yuan,
KPS score of 70 and 80, disease course <1
year, palliative treatment, progressive dis-
ease, pain and partial knowledge of disease
condition were risk factors for depressive
symptoms in malignant tumour patients.
Return to work and physical exercise were
protective factors for depressive symptoms
in patients with malignant tumour.

In this study, higher family income levels
were associated with a lower risk of depres-
sive symptoms. Patients with higher
incomes experience less worry about the
economic burden of cancer treatment and
fewer depressive symptoms, and their
family burden may be lower than that of
patients with lower incomes.”* Sharp and
her colleagues found that 49% of 654
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Table 3. Stepwise logistic regression analysis of factors associated with depressive symptoms in cancer

patients.
Variable p SE OR (95% ClI) P
Sex
Men —0.275 0.161 0.759 (0.554-1.041) 0.087
Women 0.000 - 1.000 -
Age, years
<40 0.000 - 1.000 -
41-50 —0.095 0.199 0.909 (0.616—1.343) 0.633
51-60 0.188 0.203 1.207 (0.81-1.797) 0.355
>60 0.292 0.215 1.339 (0.878-2.041) 0.175
Monthly family income, yuan
<5000 1.603 0.268 4.966 (2.938-8.395) <0.001
5001-10,000 1.135 0.268 3.111 (1.840-5.260) <0.001
>10,000 0.000 - 1.000 -
Work
No 0.000 - 1.000 -
Yes —0.687 0.188 0.503 (0.348-0.727) <0.001
Physical exercise
No 0.000 - 1.000 -
Yes —0.827 0.118 0.437 (0.347-0.551) <0.001
KPS
60 1.513 1.153 4.541 (0.474-43.473) 0.189
70 1.023 0.396 2.783 (1.281-6.042) 0.010
80 0.606 0.243 1.834 (1.139-2.953) 0.013
90 0.255 0.223 1.291 (0.834-1.999) 0.252
100 0.000 - 1.000 -
Disease course
<I month 0.589 0.264 1.801 (1.073-3.024) 0.026
2-6 months 0.403 0.163 1.496 (1.088-2.058) 0.013
7—12 months 0.382 0.17 1.465 (1.049-2.044) 0.025
> year 0.000 - 1.000 -
Therapy
Re-examination 0.000 - 1.000 -
Chemotherapy or/and radiotherapy 0.112 0.154 I.118 (0.827-1.511) 0.469
Palliative treatment 0.828 0.292 2.288 (1.292—4.055) 0.005
Disease state
Stable 0.000 - 1.000 -
Progression 0.629 0.193 1.876 (1.284-2.739) 0.001
Newly diagnosed —0.148 0.281 0.863 (0.497-1.497) 0.599
Metastasis
No 0.000 - 1.000 -
Yes 0.265 0.209 1.304 (0.865—1.965) 0.206
Pain
No 0.000 - 1.000 -
Yes 0.68 0.122 1.973 (1.555-2.505) <0.001
Condition awareness
No idea 0.36 0.423 1.433 (0.625-3.287) 0.395

(continued)



Wang et al.

Table 3. Continued.

Variable p SE OR (95% Cl) P
Partial knowledge 0.861 0.183 2.366 (1.653-3.385) <0.001
Full knowledge 0.000 - 1.000 -

Cancer stage
| 1.000
Il —0.052 0.171 0.95 (0.679-1.328) 0.763
n —0.118 0.182 0.889 (0.622-1.269) 0517
v —0.016 0.233 0.984 (0.623—1.552) 0.944

Type of cancer
Head and neck 0.557 0.405 1.745 (0.789-3.861) 0.169
Lung 1.163 0.256 3.199 (1.938-5.279) <0.001
Breast 1.000
Oesophagus 1.190 0.345 3.288 (1.673-6.464) <0.001
Stomach 0.045 0.234 1.046 (0.662—1.654) 0.846
Colorectum —0.208 0.2 0.812 (0.549-1.202) 0.299
Cervix 0.433 0.193 1.542 (1.056-2.253) 0.025
Thyroid —0.557 0.344 0.573 (0.292-1.125) 0.106
Others 0.637 0.237 1.892 (1.189-3.01) 0.007
AIC 2753.550

KPS, Karnofsky Performance Status; SE, standard error; OR, odds ratio; Cl, confidence interval; AIC, Akaike information

criterion.

cancer patients had a heavy treatment-
related economic burden and family
income was an independent risk factor for
depressive symptoms in malignant tumour
patients.”> The KPS score reflects patient
function; lower scores indicate worse
health status.?® Several studies have indicat-
ed that lower KPS score is an independent
prognostic factor for survival in cancer
patients;”’28 thus, low function may
increase patients’ fear and anxiety. In this
study, KPS scores of 70 and 80 increased
the risk of patient depressive symptoms by
1.783 and 0.834 times, respectively.
Additionally, depressive symptoms were
related to disease course. Patients with a
disease course <1 year had a higher risk
of depressive symptoms. This may be
because patients with a longer disease
course have passed the initial period of dis-
ease denial, have begun to accept the reality
of the disease and are willing to actively
cooperate with treatment.® Palliative treat-
ment provides symptomatic support for the

clinical symptoms of cancer patients;
although it relieves clinical symptoms, it
cannot control the further development
and metastasis of malignant tumours.?® In
this study, patients receiving palliative
treatment had a higher risk of depressive
symptoms. This study also showed that
progressive disease and tumour metastasis
affected the risk of depressive symptoms in
patients with malignant tumour, which sup-
ports previous study findings.>® This may
be because patients with progressive disease
and tumour metastasis experience greater
psychological  anxiety and  despair.
According to data from a meta-analysis,
55% of patients receiving anticancer treat-
ment and 64% with advanced metastatic or
terminal disease experience pain.®' Studies
have shown that pain substantially affects
the psychology of patients, and moderate to
severe pain leads to severe depressive symp-
toms in patients.>> The present findings
showed that pain increased the risk of
patient depressive symptoms by 0.973
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Table 4. Logistic regression analysis of related factors for breast cancer population.

Variable p SE OR (95% ClI) P
Sex
Men —1.194 1.160 0.303 (0.031-2.944) 0.303
Women 1.000
Age, years
<40 1.000
41-50 0.024 0.323 1.024 (0.544-1.929) 0.941
51-60 —0.174 0.349 0.840 (0.424-1.665) 0617
>60 0315 0.426 1.371 (0.595-3.157) 0.459
Monthly family income, yuan
<5000 1.859 0.486 6.417 (2.474-16.645) <0.001
5001-10,000 1.241 0.477 3.458 (1.359-8.799) 0.009
>10,000 1.000
Work
No 1.000
Yes —0.795 0.322 0.452 (0.24-0.848) 0.013
Physical exercise
No 1.000
Yes —0.737 0.226 0.478 (0.307-0.745) 0.001
KPS
60 0512 1.507 1.669 (0.087-31.975) 0.734
70 1.144 0.9 3.138 (0.537-18.325) 0.204
80 1.267 0.381 3.552 (1.685-7.488) <0.001
90 0.136 0.306 I.146 (0.629-2.087) 0.656
100 1.000
Disease course
<1 month 1.059 0.831 2.882 (0.565-14.703) 0.203
2—-6 months 0.260 0.368 1.297 (0.631-2.669) 0.479
7—12 months 0.292 0.308 1.339 (0.732-2.451) 0.344
> year 1.000
Therapy
Re-examination 1.000
Chemotherapy or/and radiotherapy 0.114 0.329 I.121 (0.589-2.135) 0.728
Palliative treatment —1.300 0.848 0.273 (0.052-1.436) 0.125
Disease state
Stable 1.000
Progression 1.097 0.491 2.994 (1.144-7.836) 0.025
Newly diagnosed —0.313 1.213 0.731 (0.068-7.882) 0.796
Metastasis
No 1.000
Yes —0.450 0.606 0.638 (0.194-2.092) 0.458
Pain
No 1.000
Yes 0.762 0.226 2.143 (1.377-3.335) <0.001
Condition awareness
No idea —1.333 1.615 0.264 (0.011-6.246) 0.409
Partial knowledge 1.104 0.440 3.017 (1.275-7.141) 0.012

Full knowledge

1.000

(continued)
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Table 4. Continued.
Variable p SE OR (95% Cl) P
Cancer stage
|
Il 0.278 0.264 1.321 (0.787-2.215) 0.292
[} —0.087 0318 0917 (0.491-1.711) 0.784
v 0.291 0.636 1.338 (0.384-4.654) 0.648
AlC 702.746

KPS, Karnofsky Performance Status; SE, standard error; OR, odds ratio; Cl, confidence interval; AIC, Akaike information

criterion.

Table 5. Logistic regression analysis of related factors for lung cancer population.

Variable p SE OR (95% Cl) P
Sex
Men —0.664 0.469 0.515 (0.205-1.291) 0.157
Women 1.000
Age, years
<40 1.000
41-50 —2.149 1.583 0.117 (0.005-2.595) 0.175
51-60 —0.778 1.542 0.459 (0.022-9.431) 0.614
>60 —0.956 1.529 0.385 (0.019-7.696) 0.532
Monthly family income, yuan
<5000 1.292 0.955 3.640 (0.560-23.646) 0.176
5001-10,000 0.427 0.980 1.532 (0.224-10.465) 0.663
>10,000 1.000
Work
No 1.000
Yes —1.532 0.785 0.216 (0.046—1.007) 0.051
Physical exercise
No 1.000
Yes —1.310 0.410 0.27 (0.121-0.602) 0.001
KPS
60 - - - 0.990
70 13.216 1088.359 - 0.990
80 1.47 1.59 4.349 (0.193-98.138) 0.355
90 1.02 1.48 2.774 (0.152-50.488) 0.491
100 1.000
Disease course
<I month 1.029 0.895 2.799 (0.485-16.162) 0.250
2-6 months 0.107 0.478 I.113 (0.436-2.843) 0.823
7-12 months 0.190 0.552 1.210 (0.410-3.571) 0.730
>| year 1.000
Therapy
Re-examination 1.000
Chemotherapy or/and radiotherapy 0.150 0.479 1.162 (0.455-2.969) 0.754
Palliative treatment 0.757 0.798 2.131 (0.446-10.187) 0.343

(continued)
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Table 5. Continued.

Variable p SE OR (95% Cl) P
Disease state
Stable 1.000
Progression 1.335 0.502 3.801 (1.422-10.165) 0.008
Newly diagnosed —1.416 1.065 0.243 (0.030-1.956) 0.184
Metastasis
No 1.000
Yes 0.852 0.598 2.343 (0.726-7.559) 0.154
Pain
No 1.000
Yes 0.680 0.524 1.973 (0.707-5.509) 0.194
Condition awareness
No idea —0.478 1.394 0.62 (0.040-9.535) 0.732
Partial knowledge —0.110 0.640 0.896 (0.255-3.144) 0.864
Full knowledge 1.000
Cancer stage
| 1.000
Il —0.374 0.752 0.688 (0.157-3.004) 0.619
1] —1.092 0.763 0.335 (0.075-1.495) 0.152
v —0.986 0.823 0.373 (0.074-1.874) 0.231
AIC 264.873

KPS, Karnofsky Performance Status; SE, standard error; OR, odds ratio; Cl, confidence interval; AIC, Akaike information

criterion.

times, indicating that pain is an indepen-
dent risk factor for depressive symptoms
in patients with malignant tumours.
Patients experiencing pain may have
inflammation, which is associated with a
high risk of depression because inflamma-
tion can induce neurogenesis and synaptic
plasticity impairment.>® Clinicians should
pay attention to inflammation in cancer
patients to prevent inflammation-induced
stress and depressive symptoms.>* A study
by Ghoshal et al. indicated that patients
with cancer prefer to have full knowledge
of their diagnoses and prognoses.’’
Deeper understanding of their disease
increases patient compliance. Patients who
are unaware or partly informed about their
disease may be fearful and therefore have a
higher risk of cancer-related negative emo-
tions than those who are informed. In the
present study, different cancer types had
different effects on the risk of depressive

symptoms. Compared with breast cancer
patients, lung, oesophageal and cervical
cancer patients had a higher risk of depres-
sive symptoms. Previous studies have esti-
mated that the prevalence of depressive
symptoms in lung, oesophageal and cervical
cancer patients is very high.'®*® This may
be because the incidence of these kinds of
tumours is also very high, which may lead
to a high prevalence of depressive symp-
toms in people with these cancers.

One previous study demonstrated that
depressive symptoms in cancer patients
improved over 18 months after return to
work.?” The present findings support this
and indicate that return to work can
reduce the risk of depressive symptoms in
patients with malignant tumours. This may
be because work increases family income
and relieves the financial pressure caused
by cancer treatment. Cancer patients who
return to work experience a richer
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Table 6. Logistic regression analysis of related factors for colorectal cancer population.
Variable p SE OR (95% Cl) P
Sex
Men —0.385 0.294 0.680 (0.382—1.211) 0.190
Women 1.000
Age, years
<40 1.000
41-50 —0.480 0.536 0.619 (0.216-1.769) 0.370
51-60 —0.261 0.521 0.770 (0.277-2.139) 0617
>60 —0.159 0.534 0.853 (0.300-2.427) 0.766
Monthly family income, yuan
<5000 0.827 0.678 2.288 (0.605-8.644) 0.222
5001-10,000 0.139 0.681 1.150 (0.303—4.365) 0.838
>10,000 1.000
Work
No 1.000
Yes —-0.773 0.558 0.462 (0.155-1.378) 0.166
Physical exercise
No 1.000
Yes —1.029 0.315 0.357 (0.193-0.663) 0.001
KPS
60 13.336 855.5 - 0.988
70 1.491 1.213 4.441 (0.412-47.839) 0.219
80 I.116 0.935 3.052 (0.489-19.059) 0.233
90 0.961 0916 2.615 (0.434-15.736) 0.294
100 1.000
Disease course
<I| month —0.526 0.72 0.591 (0.144-2.425) 0.465
2-6 months 0.262 0.399 1.299 (0.594-2.841) 0512
7—-12 months —0.165 0.452 0.848 (0.35-2.056) 0.715
>| year 1.000
Therapy
Re-examination 1.000
Chemotherapy or/and radiotherapy 0512 0.415 1.668 (0.739-3.767) 0.218
Palliative treatment 1.376 0.691 3.957 (1.021-15.332) 0.047
Disease state
Stable 1.000
Progression 0.073 0451 1.076 (0.444-2.607) 0.871
Newly diagnosed 0.727 0.648 2.069 (0.581-7.37) 0.262
Metastasis
No 1.000
Yes 0.873 0.559 2.394 (0.800-7.162) 0.118
Pain
No 1.000
Yes 0.720 0.320 2.053 (1.097-3.842) 0.024
Condition awareness
No idea 0.523 0.833 1.687 (0.33-8.625) 0.53
Partial knowledge 0.658 0.499 1.931 (0.725-5.138) 0.188

Full knowledge

1.000

(continued)
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Table 6. Continued.

Variable b SE OR (95% ClI) P
Cancer stage
I
I —0.374 0.752 0.688 (0.157-3.004) 0.619
I —1.092 0.763 0.335 (0.075-1.495) 0.152
v —0.986 0.823 0.373 (0.074-1.874) 0.231
AIC 422.789

KPS, Karnofsky Performance Status; SE, standard error; OR, odds ratio; Cl, confidence interval; AIC, Akaike information

criterion.

Table 7. Logistic regression analysis of related factors for cervical cancer population.

Variable p SE OR (95% ClI) P
Age, years
<40 1.000
41-50 0.521 0.511 1.684 (0.619-4.581) 0.308
51-60 0.585 0.527 1.794 (0.639-5.037) 0.267
>60 0.851 0.572 2.342 (0.763-7.191) 0.137
Monthly family income, yuan
<5,000 3.295 1.256 26.976 (2.299-316.54) 0.009
5,001-10,000 2.740 1.277 15.486 (1.267-189.268) 0.032
>10,000 1.000
Work
No 1.000
Yes —0.838 0.637 0.432 (0.124-1.506) 0.188
Physical exercise
No 1.000
Yes —0.383 0.330 0.682 (0.357-1.301) 0.245
KPS
70 13.081 415.57 - 0.975
80 0.504 0.835 1.656 (0.322-8.506) 0.546
90 —0.060 0.769 0.942 (0.209—4.251) 0.938
100 1.000
Disease course
<1 month 0.771 0.803 2.163 (0.448-10.436) 0.337
2—-6 months 0.802 0.729 2.231 (0.534-9.318) 0.271
7-12 months 2.202 0.942 9.045 (1.427-57.318) 0.019
>| year 1.000
Therapy
Re-examination 1.000
Chemotherapy or/and radiotherapy —0.149 0.730 0.861 (0.206-3.604) 0.838
Palliative treatment 0.197 0.975 1.217 (0.18-8.235) 0.84

Disease state
Stable

1.000

(continued)
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Table 7. Continued.

Variable p SE OR (95% Cl) P
Progression —-0.72 0.763 0.487 (0.109-2.173) 0.346
Newly diagnosed —0.200 0.610 0.819 (0.247-2.708) 0.743

Metastasis
No 1.000
Yes 0.130 0.820 1.139 (0.228-5.675) 0.874

Pain
No 1.000
Yes 0.458 0.340 1.581 (0.812-3.079) 0.178

Condition awareness
No idea 0.393 0.880 1.481 (0.264-8.309) 0.655
Partial knowledge 1.142 0.395 3.133 (1.445-6.793) 0.004
Full knowledge 1.000

Cancer stage
| 1.000
Il —0.075 0.455 0.928 (0.381-2.262) 0.869
[} —0.038 0.520 0.962 (0.347-2.667) 0.941
v 2.035 1.067 7.656 (0.946-61.942) 0.056
AIC 348.816

KPS, Karnofsky Performance Status; SE, standard error; OR, odds ratio; Cl, confidence interval; AIC, Akaike information

criterion.

environment and more social interactions.
This can improve neurogenesis in the den-
tate gyrus of the hippocampus, which is
required for learning, memory and emo-
tional behaviours, and reduce the risk of
depression in cancer patients.®
Additionally, work distracts patients and
gives them less time to think about their
disease. Physical exercise was another pro-
tective factor of depressive symptoms in
patients with malignant tumours in this
study. Physical exercise reduces the risk of
depressive symptoms and improves the
quality of life of cancer patients.*”
Physical exercise reduces the risk of depres-
sive symptoms in cancer patients because it
improves immune function and relieves
patients’ anxiety and tension; this further
improves sleep and appetite, promotes
digestion and increases the body’s tolerance
to pain.***! Using a mouse model, Crupi
et al. showed that brain inflammation,
impairment and hippocampal plasticity are
associated with anxiety and depression.*?

Cognitive function and neurogenesis may
be impaired in cancer patients because of
chemotherapy, which may cause mood dis-
orders and depressive symptoms in these
patients.*’ Exercise improves brain function
and brain plasticity, especially adult hippo-
campal neurogenesis, and so could be a
useful novel treatment method for depres-
sion.** Patients with maligant tumours
should engage in appropriate exercise to
improve brain function, sleep quality and
appetite to prevent the occurrence of
depressive symptoms. If possible, patients
with malignant tumours should go back to
work and take part in more social activities
to prevent the occurrence of depressive
symptoms.

The present study identified several fac-
tors that affected depressive symptom
status in patients with cancer. These find-
ings may help in quickly identifying cancer
patients with a high risk of depressive
symptoms. Patients diagnosed with cancer
may experience psychosocial and physical
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pressure.* Depressive symptoms lead to
poor treatment response, increase hospital
admission rate and are associated with
poorer prognosis and higher cancer mortal-
ity; most worryingly, they can also lead to
mortality and suicide.*® Therefore, clini-
cians must take timely preventive measures
against depressive symptoms in cancer
patients with a high risk of such symptoms,
and reduce the occurrence rate of depressive
symptoms using psychological counselling.
Malignant tumour patients with depressive
symptoms should receive appropriate psy-
chosocial interventions, psychological treat-
ment or antidepressants, which may help to
improve adherence to cancer treatments
and reduce the poor prognosis rate in
cancer patients. Social support should be
provided for patients with lower incomes
and heavy family burdens.

There were some study limitations. First,
the study included a relatively small number
of patients (especially for some subgroups)
from a single institution, which may have
reduced the statistical power. The findings
should be generalized with caution. Second,
depressive symptoms were assessed using a
self-report patient rating scale, which may
have resulted in uncontrolled bias. Third,
some important variables associated with
depression were not assessed. For example,
specific temperament traits predict per-
ceived stress,*’ indicating that people with
different temperament traits may have dif-
ferent risks of depression. Additionally, one
previous study showed that temperament
traits correlate with depression status in
cancer patients receiving palliative care.*®
Fourth, there are currently no structured
interviews or validated assessment tools
for neuropsychiatric disorders, which may
reduce the validity of the exclusion criteria
for these patients and may have reduced the
statistical power of our study. To confirm
the present findings, more well-designed
studies are required using longer scales
and a wider range of reliable variables.

Conclusion

In this study, we evaluated the factors
affecting the risk of depressive symptoms
in malignant tumour patients. The results
showed that monthly family income
<10,000 yuan, KPS scores of 70 and 80,
disease course of <1 year, palliative treat-
ment, progressive disease, pain, partial
knowledge of disease condition, return to
work and physical exercise were influencing
factors for depressive symptoms in patients
with malignant tumours. These findings
may help clinicians to conduct timely pre-
ventive interventions for cancer patients
with a high risk of depressive symptoms.
Additionally, these results could inform
the use of appropriate treatments, including
psychosocial interventions and antidepres-
sants, for malignant tumour patients with
depressive symptoms.
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