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Abstract
Aim: This study was undertaken to investigate the relationship between Chinese Herbal Medicine
treatment and depression in cancer patients.

Methods: A cross-sectional study was conducted among cancer outpatients at Longhua Hosiptal
Shanghai University of Traditional Chinese Medicine from June 2020 to April 2021; Ethical approval
number:2020LCSY057). All patients signed informed consent and completed The European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire. Hamilton depression scale was
evaluated depression by psychiatrists. The software packages R and EmpowerStats were used for
statistical analysis.

Results: 374 was enrolled in Received Chinese Herbal Medicine treatment group and 435 was enrolled in
Non-received Chinese Herbal Medicine treatment group. The assessment results of Hamilton depression
scale and the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire
in Received Chinese Herbal Medicine treatment group were better than Non-received Chinese Herbal
Medicine treatment group. After adjusting potential confounders (gender, medical insurance, cancer
stage, et al), Chinese Herbal Medicine treatment indicated negative correlation with depression (OR=0.7,
95% con�dence interval (CI): 0.5 to 0.9). The interactions in each subgroup were no signi�cantly effect on
the relationship between Chinese Herbal Medicine treatment and depression.

Conclusion: Chinese Herbal Medicine treatment was an independent protective factor for depression in
cancer patients, and lead to better quality of life for cancer patients.

Introduction
According to the World Health Organization. Global Cancer Observatory, it approximately accounted for
19.29 million new cases of all cancers and deaths from cancer internationally were over 9.9 million in
2020. Among them, the number of cancer cases and deaths in China were about 4.5 million and 3.0
million respectively, ranking �rst in the world[1]. Psychological was one factor of causes for malignant
tumors that affect the occurrence and development of malignant tumors in addition to physical,
chemical, biological and genetic factors. As early as 1957, American scholars conducted a 20-year follow-
up study on the workers of the Western Power Company and founded that those who were emotionally
depressed or emotionally unstable are more likely to get malignant tumors[2]. Later in 2000, Studies had
shown that negative emotions would affect the occurrence and development of malignant tumors
through psychological and physiological mechanisms[3]. Therefore, unhealthy mood will affect the
occurrence and development of tumors.

Now with the acceleration of development in modern society, people had mostly unhealthy emotions
such as depression. Depression were common on cancer patient. Prevalence rates for depression in
patients with cancer range from 1.5% to 50% as three to �ve times higher than the rates observed in the
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general population[4]. Cancer could increase patients’ susceptibility to depression in several ways. There
were treatment side effects such as chemotherapy and radiotherapy caused depression in addition to the
stressor of cancer diagnosis and complications of cancer. These conventional treatments for cancer
couldn't eradicate the cancer and couldn't be used continuously. So cancer patients would feel
abandoned and isolated while stopping or being unable to withstand conventional treatments for cancer
which also could exacerbate symptoms such as depression[5]. The comorbid state of cancer and
depression would incrementally deteriorate health even further. Current research pointed out depression
was an independent risk factor for cancer mortality with estimates as high as a 26% greater mortality rate
among patients with depressive symptoms[6]. Meanwhile depression would affect the quality of life,
compliance to treatment, disease advancement in cancer patients[7]. Thence, it is essential to �nd ways
of improving depression, thereby enhance the level of QOL prolong longevity for cancer survivors.

Traditional Chinese Medicine (TCM) was China's unique medical model which has widely viewed as an
important complementary and alternative medicine (CAM) with bene�cial effects for cancer patients in
China. TCM, especially Chinese herbal medicine (CHM) plays a critical role in sustaining cancer patients
“survival with cancer” [8-9]. CHM were regarded as an alternative therapy in a lot of cancer outpatients for
its effectiveness and lack of serious side effects[9].The effect of anti-cancer for CHM were worked
through various chemical components, multi-targets and multiple pharmacological effects[10].

Currently, there are no relevant reports about the relationship between CHM treatment and depression in
cancer patients. Consequently our study preliminary explore the relationship between CHM treatment and
depression in cancer patients which aimed for better understanding the depression of cancer patients
and the in�uence of CHM on the depression.

Patients And Methods
Study population

A total of 809 cancer outpatients were recruited and selected according to exclusion standard in this
cross-sectional study at Longhua Hosiptal Shanghai University of Traditional Chinese Medicine from
June 2020 to April 2021.Exclusion standards: (1) diagnosed cancer without cytological or pathological
examination; (2) Those who have lost clinical data; (3) Poor communication; (4)mental disorders caused
by central nervous system disease; (5) Taking psychotropic drugs at present; (6)current hyperthyroidism,
hypothyroidism. The study conducted according to the Declaration of Helsinki principles and was
approved by the the Ethics Committee of Longhua Hospital Shanghai University of Traditional Chinese
Medicine, Shanghai, PRC (Approval Number: 2020LCSY057). All outpatients were thoroughly briefed on
the goals and processes of the study and signed informed consent.

Hamilton depression scale (HAMD)
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The depression status of all outpatients were assessed by HAMD-24[11], which had been widely used to
assess depression in Chinese clinical practice. HAMD-24 includes seven items: anxiety/somatization,
weight loss, diurnal variation, cognitive disturbance, retardation, sleep disturbance, and depression. The
HAMD-24 was investigated by two trained psychiatrists through face-to-face interview. Cancer patients
whose HAMD scores rise above 8 was judged to have depressive symptoms.

Health-related quality of life (HRQoL)

The European Organization for Research and Treatment of Cancer (EORTC) Core Quality of Life
Questionnaire (QLQ-C30) were developed and extensively used in clinical trials[12]. EORTC QLQ-
C30(Chinese version 3.0) were the Chinese version of EORTC QLQ-C30 and de�ned as a valid instrument
to assess the quality of life of Chinese patients with cancer[13]. functional scales as physical, role,
emotional, cognitive and social, symptom sub-scales as pain, fatigue, nausea and vomiting, global health
condition sub-scale and individual measurement items as appetite, insomnia, dyspnea, constipation or
diarrhea and economic status. HRQoL was assessed using EORTC QLQ-C30(Chinese version 3.0)
questionnaire through outpatients �lling in by themselves. Those who were illiterate or have di�culty
writing can complete the questionnaire with the assistance of doctor. Based the EORTC Scoring Manual,
standardized HRQoL scores on a 0 to 100 scale. A high score re�ected a high functional level, high global
quality of life level, and high symptomatic level[14].

Statistical analysis

Normal distribution variables were described as mean ± SD and used to determine any statistical
differences by One-Way Anova; Skewed distribution variables were showed as median (quartile) which
used Mann-Whitney test to determine any statistical differences; Qualitative variables were described as
frequency or percentage and determine any statistical differences through chi-square tests. Binary
logistic regression model was used to evaluate the associations between CHM treatment and depression
status. Non-adjusted and multivariate adjusted models were all listed. When covariances added to this
model and changed the matched odds ratio by at least 10%, then the covariances should be adjusted
according to the recommendation of STROBE statement[15]. Strati�ed linear regression models were used
for the subgroup analyses. The likelihood ration test were be used to inspect the modi�cation and
interaction of subgroup.

All of the analyses were performed with the statistical software packages R (The R Foundation;
http://www.r-project.org; version 3.4.3) and EmpowerStats (http://www.empowerstats.com, X&Y
Solutions, Inc., Boston, MA). P values less than0.05 (two-sided) were considered statistically signi�cant.

Results
Baseline characteristics of participants

http://www.empowerstats.com/
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A total of 809 cancer outpatients were recruited in this cross-sectional study from June 2020 to April
2021, 374 was enrolled in Received CHM treatment group and 435 was enrolled in Non-received CHM
treatment group. The average age of the two group was 56.34 ± 11.53 years old and 57.19 ± 12.57 years
old respectively. The ratio of depression status in Received CHM treatment group and Non-received CHM
treatment group were 50.27%, 66.44% respectively. There were no statistically signi�cant difference in
age and gender among two groups. The difference was statistically signi�cant in the distribution of
medical insurance, ECOG PS, clinical stage, cancer type, metastasis, gene mutation, the classi�cation of
time since diagnosis, treatment plan, the classi�cation of HAMD24 Score in two group(Table 1).

The results of HAMD scores and HRQoL

374 outpatients enrolled in the group of Received CHM treatment and 435 outpatients enrolled in the
group of Non-received CHM treatment. HAMD scores in the Received CHM treatment group were
signi�cantly decreased compared to the group of Non-received CHM treatment(P<0.001). Physical
functioning, role functioning, emotional functioning, social functioning and global health status in the
group of Received CHM treatment showed signi�cantly higher mean than those in the group of Non-
received CHM treatment(P<0.05). Compared to the group of Received CHM treatment, symptoms
including fatigue, nausea and vomiting, pain, dyspnea, insomnia, appetite loss, constipation, �nancial
di�culties in the group of Non-received CHM treatment had signi�cantly higher mean(P<0.05). No
signi�cant differences were observed in cognitive functioning(P=0.079) and diarrhea(P=0.190) in the two
group(Table 2).

Univariate analysis

The results of univariate analysis indicated gender, medical insurance, time since diagnosis, ECOG PS,
cancer stage (III, IV), metastasis at diagnosis, gene mutation, adjuvant treatment were correlated with
depression (P<0.05). Age and cancer type were not associated with depression (P>0.05) (Table 3).

The results of relationship between CHM treatment and depression

The associations between CHM treatment and depression were evaluated by binary logistic regression
model. In crude model, received CHM treatment indicated negative correlation with depression (OR=0.5,
95% con�dence interval (CI): 0.4 to 0.7, P < 0.001). In Model I (adjusted for gender, metastasis at
diagnosis, time since diagnosis), the result did not obviously change (OR=0.7, 95% con�dence interval
(CI): 0.5 to 0.9, P=0.035). However, there were non-connection in Model II after adjusting gender, medical
insurance, years since diagnosis, ECOG PS, cancer stage, metastasis at diagnosis, gene mutation,
treatment plan at visit (OR=0.7, 95% con�dence interval (CI): 0.5 to 1.1, P=0.104). For the purpose of
sensitivity analysis, we classi�ed the duration of CHM treatment and handled as categorical variables.
The same trend was found as well (P for trend were <0.01,0.030, 0.053 in crude model, Model I, Model II
respectively) (Table 4).

The results of subgroup analyses
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As is shown in Table 5, the test for interactions in each subgroup were no signi�cant for metastasis at
diagnosis age, gender, medical insurance, time since diagnosis, ECOG PS, cancer stage, metastasis at
diagnosis, gene mutation, treatment plan at visit (P for interaction=0.14, 0.93, 0.32, 0.57, 0.23, 0.15, 0.86,
0.05, 0.69 and 0.80, respectively).

Discussion
The aim of the study was to investigate the relationship between CHM treatment and depression in
cancer outpatients. The assessment results of HAMD and EORTC QLQ-C30 in Received CHM treatment
group were better than Non-received CHM treatment group(P<0.05). CHM treatment was signi�cantly
negative associated with depression in Model I after adjusting related confounders (OR=0.7, 95%
con�dence interval (CI): 0.5 to 1.0, P=0.035), while the sensitivity analysis were showed the same trend.
The interactions in each subgroup were no signi�cantly effect on the relationship between CHM
treatment and depression (P>0.05). The results indicated that CHM treatment can obviously relieve
depression in cancer patients, thereby improve the quality of life. All in all, CHM treatment was an
independent protective factor for depression in cancer patients combine with the results of hierarchical
analysis.

In our study, the results showed that HAMD scores in the Received CHM treatment group were
signi�cantly decreased compared with Non-received CHM treatment group(P<0.001). Although received
CHM treatment could alleviate depression of cancer patients, the depression for cancer patients still
persist. The possibility of tumor recurrence and a variety of adverse symptoms would caused depression
in cancer patient during the development and progression of disease[16]. The Hamilton Depression Scale
was often used in the clinical diagnosis of depression. However the recognized evaluation scale for
depression status on cancer patients had not yet made, the Hamilton Depression Scale was still used in
the clinical diagnosis of depression for cancer patients, and could great evaluate the patient's depression
status[17-18]. The quality of life in cancer patients had always been the focus of attention of clinicians.
Thus several HRQoL tools have been developed and tested for the cancer population, including the
European Organization for the Research and Treatment of Cancer QLQ-C30(EORTC QLQ-C30). Currently,
EORTC QLQ-C30 were used extensively to measure quality of life in cancer patients in clinical trial[2]. Thus
we used EORTC QLQ-C30 to assess the quality of life in cancer patients. In the analysis of HRQoL, those
items include four functional scales (physical, role, emotionaland social), three symptom sub-scales
(fatigue, pain, nausea and vomiting), one global health condition sub-scale and �ve individual
measurement items (dyspnea, appetite, insomnia, constipation and economic status) in Received CHM
treatment group were obviously better than Non-received CHM treatment group(P<0.05). It could be seen
that CHM treatment can improve the quality of life in cancer patients which were similar to that obtained
by Wang S et al[10].

In order to further clarify the in�uence of CHM treatment on the depression status in cancer patients, we
�rstly determined some factors were related to the depression status in cancer patients
through univariate analysis. The results showed gender, medical insurance, time since cancer diagnosis,
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ECOG PS, cancer stage (III, IV), metastasis at diagnosis, gene mutation, adjuvant treatment were
correlated with depression status. Most of these results were consistent with the results of previous
studies, and some are different[19-22]. Those discrepancy may be caused by differences in race, medical
environment and understanding of tumors. Subsequently, we used binary logistic regression model to
analyze the relationship between CHM treatment with depression status in cancer patients. After
adjusting potential confounders (gender, medical insurance, years since diagnosis), the OR of CHM
treatment was less than 1(P<0.05) and the OR of duration of CHM treatment was gradually decreased,
the P for trend was less than 0.05. Although P was no statistical signi�cant in adjusting full confounders
(gender, medical insurance, years since diagnosis, ECOG PS, cancer stage, metastasis at diagnosis, gene
mutation, treatment plan at visit), the OR was similar which means the relationship between CHM
treatment and depression status is stable. The result of binary logistic regression model means CHM
treatment was in cancer patients had a lower risk of depression (OR=0.7, 95% CI: 0.5 to 0.9, P=0.035). The
exploration of subgroup analyses is extremely important for a scienti�c study. In this analyses, the results
indicated each subgroup were no signi�cantly effect on the relationship of CHM treatment and
depression (P>0.05), which means the in�uence of CHM treatment on depression in cancer patients
would not change due to confounding factors. Therefore, CHM treatment is an independent protective
factor for depression in cancer patients.

Western medicine and TCM have their respective advantages in anti-tumor treatment. Although TCM is
not understood by foreign scholars, it has been proved an explicit anti-tumor effect in clinical and basic
research �elds with the efforts of Chinese scholars. TCM, especially CHM including a single herb (such as
Panax ginseng (Ren-Shen), Astragalus mongholicus Bunge (Huang-Qi,), Angelica sinensis (Oliv.) Diels
(Dang-Gui)), compound formulation (such as Sijunzi-tang, Bu-zhong-yi-qi-tang, Shi-Quan-Da-Bu-Tang)
and Chinese medicine preparation(such as Shenqi Fuzheng Injection, Kanglaite Injection) play a positive
role in regulating the cancer immune system[10]. Moreover, CHM also plays its anti-cancer effects through
apoptosis induction, proliferation inhibition, metastasis suppression, multidrug resistance reversal[23].
Related clinical studies indicated CHM treatment improved cancer patients’ QoL and enhanced survival
rate[24-25].

Depression is common in cancer patients, and poor metal health would be detrimental effect for physical
wellbeing. Psychotherapy and antidepressant medication were treatment guidlines for depression.
Regardless of the anti-tumor therapeutic effect of CHM, CHM could be regarded as problem-solving
therapy(PST) which was an important types of psychotherapy[26]. CHM treatment is deeply rooted in the
Chinese people's ideology, so that most partical cancer patients in China seeked CHM treatment for
relieving worry and anxiety about their illness whether or not recived western medicine therapy. Certainly,
CHM could also anti-depression in addition to anti-tumor. CHM compound formulation(Xiaoyao Kangai
Jieyu Fang) were effectively alleviating depression-like behaviors and tumor proliferation in vehicle
mice[27].CHM exerts its anti-depression through increasing synaptic concentrations of monoamines,
alleviating the hypothalamic-pituitary-adrenal (HPA) axis dysfunctions, lightening the impairment of
neuroplasticity, �ghting towards immune and in�ammatory dysregulation[28]. How does the depression
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status in cancer patients generate? There was a hypothesis that elevations in pro-in�ammatory cytokines
in cancer patients are capable of causing depression [4]. How does CHM works on the depression  in
cancer patients? We guess that CHM affect the depression status in cancer patients via anti-
in�ammatory mechanisms. To verify this conjecture, further research is needed.

At present, there were many cross-sectional studies on the depression in cancer patients in China.
However the relationship between CHM treatment and depression in cancer patients was not reported.
This is the �rst study to explore the connection on CHM treatment and depression in cancer patients.
Obviously, our study had some limitations. First, this study is an analytical cross-sectional study that
merely provide weak evidence between exposure and outcome. Second, a selection biasis present since
patients were recruited from one hospital. Finally, the sample size might be relatively small in our study.
So we should be interpreted with prudent about our results. Interesting of the results in our study could
generate hypotheses for further studies. In the future, more research such as expanding sample size,
CHM treatment in other race/ethnic groups is needed to con�rm our �ndings.

In conclusion, depression would affect the quality of life, compliance to treatment and disease
advancement in cancer patients. We should pay attention to cancer-related depression in cancer patient.
CHM treatment could improve quality of life and anti-cancer in reducing side effects of conventional
treatment for cancer and improving immune system function. At present, antidepressant medicine was
lack of relevant clinical evidence-based for curative effect on depression in cancer patients and effect on
tumors, meanwhile relative studies showed medication of antidepressants were determined to cause
adverse side effects[28]. Therefore, CHM can be a treatment for depression in cancer patients based on
the above premise.
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Tables
Table 1. Baseline Characteristics of participants(N=809)
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CHM treatment  

Characteristics Received Non-received P-value

Number 374 435

Age (years, Mean ± SD) 57.19 ±
12.57

56.34 ± 11.53 0.317

Medical insurance, n (%) <0.001

Self-�nanced patient 117 (31.28) 229 (52.64)

Medicare patient 257 (68.72) 206 (47.36)

Gender, n (%) 0.539

Female 253 (67.65) 303 (69.66)

Male 121 (32.35) 132 (30.34)

ECOG PS, n (%) <0.001

<1 245 (65.51) 202 (46.44)

≥1 129(34.49) 233 (53.56)

Clinical stage at study entry a, n (%) <0.001

I 235 (62.83) 172 (39.54)

II 81 (21.66) 95 (21.84)

III 30 (8.02) 78 (17.93)

IV 28 (7.49) 90 (20.69)

Cancer type, n (%) 0.040

Lung Cancer 174 (46.52) 226 (51.95)

Breast Cancer 98 (26.20) 92 (21.15)

Thyroid Cancer 54 (14.44) 43 (9.89)

Digestive system tumors b 32 (8.56) 43 (9.89)

Other types of cancer c 16 (4.28) 31 (7.13)

Metastasis at diagnosis, n (%) <0.001

No 270 (72.19) 209 (48.05)

Yes 104 (27.81) 226 (51.95)

Gene mutation, n (%) <0.001
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Untested 341 (91.18) 333 (76.55)

Yes 33 (8.82) 102 (23.45)

The classi�cation of time since diagnosis(months), n
(%)

<0.001

 ≤ 3  13 (3.48) 187 (42.99)

3 - 11  55 (14.71) 130 (29.89)

11 - 26  146 (39.04) 69 (15.86)

T > 26  160 (42.78) 49 (11.26)

Treatment plan at visit, n (%)     <0.001

Without other treatment 253 (67.65) 241 (55.40)  

Adjuvant treatment d 30 (8.02) 109 (25.06)  

Endocrine treatment e 91 (24.33) 85 (19.54)  

The classi�cation of HAMD24 Score, n (%) <0.001

Score≤8 186 (49.73) 146 (33.56)

Score>8 188 (50.27) 289 (66.44)

Abbreviations: CHM, Chinese herbal medicine; ECOG PS, Eastern Cooperative Oncology Group
performance status. HAMD, Hamilton depression scale;

Nominally signi�cant p values (P<0.05) are denoted in bold.

a Clinical stage classi�ed on the basis of on the American Joint Committee on Cancer 7th edition staging
system.

b Digestive system tumors included gastric carcinoma colorectal carcinoma hepatocarcinoma
pancreatic carcinoma gallbladder carcinoma esophageal carcinoma.

c Other types of cancer included ovarian carcinoma cervical carcinoma bladder carcinoma non-Hodgkin’s
lymphoma.

d Adjuvant treatment included chemotherapy radiotherapy targeted therapy immunotherapy.
e Endocrine treatment included oestrogen therapy thyroid stimulating hormone suppression therapy.

Table 2. The results of HAMD scores and HRQoL
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Received CHM treatment  Non-received CHM treatment P-
value

Outcomes N Mean(SD) Median(Q1-
Q3)

N Mean(SD) Median(Q1-
Q3)

 

HAMD scores 374 9.9(5.2) 9.0(5.0-12.0) 435 11.7(5.9) 11.0(8.0-
15.0)

<0.001

EORTC QLQ-C30              

Physical
functioning

374 84.0(13.2) 86.7(80.0-
93.3)

435 81.6(15.3) 86.7(73.3-
93.3)

0.040

Role functioning 374 91.3(15.5) 100.0(83.3-
100.0)

435 81.9(22.0) 100.0(66.7-
100.0)

<0.001

Emotional
functioning

374 85.5(14.4) 91.7(81.2-
100.0)

435 78.2(17.0) 83.3(66.7-
91.7)

<0.001

Cognitive
functioning

374 82.1(16.0) 83.3(66.7-
100.0)

435 80.0(17.1) 83.3(66.7-
100.0)

0.079

Social
functioning

374 90.2(16.0) 100.0(66.7-
100.0)

435 81.5(21.2) 100.0(66.7-
100.0)

<0.001

Global health
status

374 70.3(12.5) 66.7(66.7-
83.3)

435 67.5(14.2) 66.7(66.7-
83.3)

0.003

Fatigue 374 23.2(20.9) 22.2(0.0-
33.3)

435 31.9(20.8) 33.3(11.1-
44.4)

<0.001

Nausea and
vomiting

374 3.7(13.3) 0.0(0.0-0.0) 435 4.7(12.8) 0.0(0.0-0.0) 0.026

Pain 374 12.0(20.3) 0.0(0.0-16.7) 435 15.4(17.5) 16.7(0.0-
33.3)

<0.001

Dyspnea 374 11.3(19.2) 0.0(0.0-33.3) 435 16.0(21.1) 0.0(0.0-
33.3)

<0.001

Insomnia 374 24.8(27.6) 33.3(0.0-
33.3)

435 31.6(29.6) 33.3(0.0-
66.7)

0.001

Appetite loss 374 6.7(17.1) 0.0(0.0-0.0) 435 13.0(21.8) 0.0(0.0-
33.3)

<0.001

Constipation 374 6.1(16.3) 0.0(0.0-0.0) 435 10.7(19.8) 0.0(0.0-
33.3)

<0.001

Diarrhea 374 8.0(18.0) 0.0(0.0-0.0) 435 6.6(16.4) 0.0(0.0-0.0) 0.190

Financial
di�culties

374 9.8(17.2) 0.0(0.0-33.3) 435 13.9(19.7) 0.0(0.0-
33.3)

<0.001

Nominally signi�cant p values (P<0.05) are denoted in bold.
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Abbreviations: CHM, Chinese herbal medicine; HAMD, Hamilton depression scale; EORTC QLQ-C30, The
European Organization for Research and Treatment of Cancer (EORTC) Core Quality of Life Questionnaire
(QLQ-C30).

Table 3. Univariate analysis for depression



Page 17/22

Covariate Statistics OR (95%CI) P-value

Age, year 56.7 ± 12.0 1.0 (1.0, 1.0) 0.940

Gender      

Female 556 (68.7%) Refrence  

Male 253 (31.3%) 0.6 (0.5, 0.9) 0.003

Medical insurance    

Self-�nanced patient 346 (42.8%) Refrence  

Medicare patient 463 (57.2%) 0.7 (0.5, 0.9) 0.004

The classi�cation of time since diagnosis, months      

 ≤ 3  200 (24.7%) Refrence  

3 - 11  185 (22.9%) 0.5 (0.3, 0.8) 0.003

11 - 26  215 (26.6%) 0.5 (0.3, 0.7) <0.001

 > 26  209 (25.8%) 0.5 (0.3, 0.8) <0.001

ECOG PS    

<1 447 (55.3%) Refrence  

≥1 362 (44.7%) 1.6 (1.2, 2.1)  0.002

Cancer stage    

I 407 (50.3%) Refrence  

II 176 (21.8%) 1.3 (0.9, 1.8) 0.169

III 108 (13.3%) 1.6 (1.0, 2.4) 0.046

IV 118 (14.6%) 1.9 (1.2, 2.9) 0.005

Cancer type    

Lung cancer 400 (49.4%) Refrence  

Breast cancer 190 (23.5%) 1.1 (0.8, 1.5) 0.682

Thyroid cancer 97 (12.0%) 0.9 (0.6, 1.4) 0.581

Digestive system tumors 75 (9.3%) 0.9 (0.6, 1.6) 0.819

Other cancer 47 (5.8%) 1.2 (0.7, 2.3) 0.503

Metastasis at diagnosis    

No 479 (59.2%) Refrence  
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Yes 330 (40.8%) 1.6 (1.2, 2.2) 0.001

Gene mutation    

Untested 674 (83.3%) Refrence  

Yes 135 (16.7%) 1.8 (1.2, 2.7) 0.003

Treatment plan at visit    

Without other treatment 494 (61.1%) Refrence  

Adjuvant treatment  139 (17.2%) 1.8 (1.2, 2.6) 0.006

Endocrine treatment  176 (21.8%) 1.2 (0.8, 1.7) 0.384

Nominally signi�cant p values (P<0.05) are denoted in bold.

Abbreviations: ECOG PS, Eastern Cooperative Oncology Group performance status; CI, con�dence interval;
OR, odds ratio

Table 4. Relationship between CHM treatment with depression
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Variable

Crude Model Model I Model II

OR
(95%CI)

P-
value

OR
(95%CI)

P-
value

OR
(95%CI)

P-
value

CHM treatment      

Non-received Refrence   Refrence   Refrence  

Received 0.5 (0.4,
0.7)

<0.001 0.7(0.5,
1.0)

0.035 0.7(0.5,
1.1)

0.104

Duration of CHM Treatment
months

     

0 Refrence   Refrence   Refrence  

≤6 0.7 (0.4,
1.1)

0.095 0.9(0.6,
1.5)

0.704 1.0(0.6,
1.6)

0.957

6-12 0.4 (0.3,
0.7)

<0.001 0.5(0.3,
0.9)

0.017 0.5(0.3,
0.9)

0.031

12-24 0.5 (0.3,
0.7)

0.001 0.5(0.3,
0.9)

0.029 0.6(0.3,
1.0)

0.065

> 24 0.5 (0.3,
0.7)

<0.001 0.5(0.3,
1.0)

0.060 0.6(0.3,
1.1)

0.095

P for trend   <0.001   0.030   0.053

Nominally signi�cant pvalues (P<0.05) are denoted in bold.

Abbreviations: CHM, Chinese herbal medicine; CI, con�dence interval; OR, odds ratio

Model I adjusted for gender, metastasis at diagnosis, time since diagnosis

Mode II adjusted for gender, medical insurance, years since diagnosis, ECOG PS, cancer stage, metastasis
at diagnosis, gene mutation, treatment plan at visit

Table 5. Effect size of CHM treatment on depression in prespeci�ed and exploratory subgroups in Each
Subgroup
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CHM treatment (n) OR
(95%CI)

P-
value

P for
interaction

Characteristic Received Non-
received

   

Age(years)         0.14

<51 105 146 0.9 (0.5,
1.7) 

0.701  

51-62 122 140 1.0 (0.5,
2.1) 

0.961  

>62 147 149 0.4 (0.2,
0.8) 

0.013  

Gender         0.93

Female 253 303 0.8 (0.5,
1.2) 

0.288  

Male 121 132 0.6 (0.3,
1.3) 

0.195  

Medical insurance         0.32

Self-�nanced patient 117 229 0.6 (0.3,
1.1) 

0.096  

Medicare patient 257 206 0.9 (0.5,
1.6) 

0.779  

The classi�cation of time since
diagnosis(months)

        0.57

 ≤ 3  13 187 0.6 (0.2,
2.3) 

0.445  

3 - 11  55 130 1.0 (0.5,
2.0) 

0.918  

11 - 26  146 69 0.6 (0.3,
1.3) 

0.204  

T > 26  160 49 0.7 (0.3,
1.7) 

0.470  

ECOG PS         0.23

<1 245 202 0.9 (0.5,
1.5) 

0.638  

≥1 129 233 0.6 (0.3,
1.1) 

0.077  

Cancer stage         0.15
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I 235 172 0.6 (0.3,
1.1) 

0.111  

II 81 95 1.3 (0.6,
2.9) 

0.458  

III 30 78 0.4 (0.1,
1.4) 

0.152  

IV 28 90 0.6 (0.2,
1.9) 

0.412  

Cancer type         0.86

Lung cancer 174 226 0.6 (0.3,
1.0) 

0.056  

Breast cancer 98 92 1.0 (0.4,
2.1) 

0.905  

Thyroid cancer 54 43 1.3 (0.4,
4.6) 

0.658  

Digestive system tumors 32 43 3.6 (0.3,
24.1) 

0.195  

Other cancer 16 31 0.2 (0.0,
2.5) 

0.191  

Metastasis at diagnosis         0.05

No 270 209 0.6 (0.4,
1.0) 

0.072  

Yes 104 226 0.9 (0.5,
1.7) 

0.768  

Gene mutation         0.69

Untested 341 333 0.8 (0.5,
1.2) 

0.361  

Yes 33 102 0.6 (0.2,
1.9) 

0.387  

Treatment plan at visit         0.80

Without other treatment 253 241 0.7 (0.5,
1.2) 

0.230  

Adjuvant treatment 30 109 0.5 (0.2,
1.5) 

0.229  

Endocrine treatment 91 85 1.5(0.6,
3.5) 

0.373  

Nominally signi�cant p values (P<0.05) are denoted in bold.
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Abbreviations: CHM, Chinese herbal medicine; ECOG, Eastern Cooperative Oncology Group; CI, con�dence
interval; OR, odds ratio.

Adjusted for age, gender, medical insurance, time since diagnosis, ECOG PS, cancer stage, metastasis at
diagnosis, gene mutation, treatment plan at visit except the subgroup variable.


