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Introduction

Gastric cancer ranks as the fifth most frequently diagnosed 
cancer and the third leading cause of cancer-related 
mortality globally, with over 1,00,000 new cases and 
estimated 783,000 deaths worldwide in 2018 (1,2). There 
have been considerable improvements in the surgical 
techniques and progression in traditional radiotherapy, 
chemotherapy and corresponding neoadjuvant therapy, thus 
the 5-year survival rate of gastric cancer patients had been 
prolonged (3,4). However, gastric cancer patients following 
the gastrectomy are especially vulnerable to the physiology 

problems, such as pain, reflux, dyspnea, dysphagia, eating 
restrictions, which might increase their risk of psychological 
problems, such as anxiety and depression (5-7). Therefore, 
it is essential to investigate the predictive factors of anxiety/
depression as well as explore the influence of anxiety and 
depression on prognosis in surgical gastric cancer patients.

Previous studies uncover several risk factors for 
psychological distress in patients with digestive cancers 
(8-10). For example, in colon cancer patients underwent 
proctocolectomy, pre-operative corticosteroid use, 
female gender, tobacco usage and pouch inflammation 
are independently associated with anxiety and depression 
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risk (10). And another study reveals that middle age and 
chemotherapy are associated with more severe anxiety, and 
medical treatment equipment, chemotherapy as well as 
long-term hospitalization are associated with more severe 
depression in digestive cancers patients (8). Besides, some 
reports illustrate that unfavorable psychological distress 
might have negative effect on quality of life in cancer 
patients, contributing to slow recovery and poor survival 
profiles (9). However, there is limited report of the survival 
influence of anxiety and depression in surgical gastric cancer 
patients. 

Therefore, the present study was performed for the 
purposes as follows: (I) surgical gastric cancer patients 
and age/gender matched healthy controls were recruited, 
and the prevalence and severity of anxiety/depression 
between gastric cancer patients and healthy controls was 
compared; (II) the predictors of anxiety/depression risk was 
further explored in surgical gastric cancer patients; (III) 
the association of anxiety/depression with prognosis was 
detected in surgical gastric cancer patients.

Methods

Participants  

This study consecutively recruited 200 gastric cancer 
patients who underwent surgical resection in the 2nd 
Affiliated Hospital of Harbin Medical University between 
July 2014 and June 2017. The inclusion criteria were: (I) 
pathologically confirmed as primary gastric cancer; (II) 
clinical status is suitable for surgery; (III) scheduled for 
gastrectomy; (IV) age above 18 years; (V) willingness to 
be followed up regularly. The exclusion criteria were: (I) 
received anxiolytic or antidepressants treatment within 
3 months before enrollment; (II) complicated with other 
malignancies; (III) complicated with cognitive impairments 
and cannot understand the questions in Hospital Anxiety 
and Depression Scale (HADS); (IV) complicated with 
uncontrolled hypertension, cardiac arrhythmia or unstable 
angina pectoris; (V) pregnant women or lactating women; 
(VI) received neo-adjuvant  therapy. Besides, 200 healthy 
subjects who underwent physical examination in our 
hospital between July 2016 and June 2017 were enrolled 
as healthy controls. The healthy controls were defined as 
healthy individuals who showed no obvious abnormalities of 
biochemical indexes, no liver or kidney dysfunction and no 
history of malignancies, uncontrolled hypertension, cardiac 
arrhythmia or unstable angina pectoris.

Ethics

This study was approved by the Ethics Committee of the 
2nd Affiliated Hospital of Harbin Medical University and 
conducted in accord with the Declaration of Helsinki. 
All participants signed the informed consents before they 
participated in the study.

Data collection 

The clinical data of gastric cancer patients were recorded, 
which included of: (I) socio-demographic characteristics 
(age, gender, nationality, smoke, drink, marry status, 
employment status before surgery and level of education); 
(II) common complications (hypertension, hyperlipidemia 
and diabetes); (III) helicobacter pylori infection status; (IV) 
tumor features (tumor location, tumor size, pathological 
grade, T stage, N stage and TNM stage); (V) adjuvant 
therapy (chemotherapy and radiotherapy). 

Anxiety and depression assessment

The HADS was employed to assess the anxiety and 
depression of the participants. For the gastric cancer 
patients, the HADS was assessed before surgery. And for 
healthy controls, the HADS was assessed at enrollment. 
A total of 14 items were included in HADS, seven items 
reflect anxiety (HADS-A) and the other 7 items indicate 
depression (HADS-D) (11). The total scores on each 
subscale ranging from 0 to 21, and with higher scores 
corresponding to greater respective symptom severity (<8 
no anxiety or depression, 8–10 mild anxiety or depression, 
11–14 moderate anxiety or depression, >14 severe anxiety 
or depression) (11).

Follow-up 

After surgery, intensive follow-up was carried out for all 
patients, and according to their clinical situation appropriate 
treatment regimens were given by attending physicians. The 
last follow-up date was 2019/06/30, and the median follow-
up was 36.0 months (range, 3.0–59.0 months). Disease-
free survival (DFS) was defined as the duration from the 
date of resection to the date of relapse or death. Overall 
survival (OS) was defined as the duration from the date of 
resection to the date of death. All patients were included in 
the final analysis, and for the patients who lost follow-up or 
withdrew from the study, DFS and OS were calculated from 
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the date of resection to the date of last visit or last known to 
be alive.

Statistical analysis

Data was expressed as mean and standard deviation (SD) 
or count (percentage). Objective 1: (I) the comparison 
of HADS-A and HADS-D score between gastric cancer 
patients and healthy controls was determined by student’s 
t-test; (II) the comparison of anxiety/depression rate 
between gastric cancer patients and healthy controls was 
detected by Chi-square test; (III) the comparison of anxiety/
depression severity was determined by Wilcoxon rank sum 
test. Objective 2: factors affecting anxiety or depression 
in gastric cancer patients was analyzed by univariate and 
forward stepwise multivariate logistic regression model. 
Objective 3: DFS and OS were displayed by Kaplan-
Meier curves, and the correlation of DFS/OS with anxiety/
depression was determined by log-rank test. All analyses 
were performed with the use of SPSS 22.0 software (IBM, 
Chicago, IL, USA) and figures were made using GraphPad 
Prism 7.01 software (GraphPad Software, San Diego, 
California, USA). P value <0.05 was considered significant.

Results

Study flow

After participants enrollment, totally 292 gastric cancer 
patients who were about to receive resection were screened, 
and 92 of them were excluded (including 63 receiving neo-
adjuvant therapy, 16 receiving anxiolytic or antidepressants 
treatment, 8 unable to receive regularly follow-up, and 5 
who disagreed to sign informed consents) (Figure 1). The 
remaining 200 gastric cancer patients were eligible for 
anxiety and depression assessment. After resection surgery, 
follow-up was continued for all gastric cancer patients 
until 2019/06/30. As for control group, 215 subjects who 
underwent physical examination were screened, 15 of them 
were excluded (including 8 who had obvious abnormalities 
in biochemical indexes, 5 who disagreed to sign informed 
consents, and 2 with uncontrolled diseases). The remaining 
200 healthy controls were enrolled for anxiety and 
depression assessment.

Clinical characteristics

The mean age of gastric cancer patients (N=200) was 

Participants enrollment

292 gastric cancer patients about to 
receive resection were screened

200 gastric cancer patients were eligible 200 healthy controls were enrolled

Underwent resection

Anxiety and depression assessment Anxiety and depression assessment

Followed up to 2019/06/30

92 excluded
•	 63 received neoadjuvant therapy
•	 16 received anxiolytic or 

antidepressants treatment
•	 8 unbale to receive regularly follow-up
•	 5 disagree to sign informed consents

15 excluded
•	 8 had obvious abnormalities in 

biochemical indexes
•	 5 disagree to sign informed consents
•	 2 uncontrolled diseases

215 subjects who underwent physical 
examination were screened

Figure 1 Study flow.
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59.9±10.7 years (Table 1). The majority of patients were 
males (58.0%), and 70.0% patients were married. Based 
on the pathological grade, the numbers of patients with 
G1, G2 and G3 pathological grade were 30 (15.0%), 144 
(72.0%) and 26 (13.0%) respectively. And the numbers 
of patients with TNM stage I, II, III were 22 (11.0%), 84 
(42.0%) and 94 (47.0%) respectively. And there were 133 
(66.5%) patients receiving adjuvant chemotherapy and 26 
(13.0%) patients receiving adjuvant radiotherapy. As for 
the clinical characteristics of healthy controls (N=200), the 
mean age was 59.1±11.9 years, and the number of females 
and males were 91 (45.5%) and 109 (54.5%) respectively. 
There was no difference of age (P=0.495), gender 
(P=0.480), smoke (P=0.661), drink (P=0.127), marry status 
(P=0.553), employment status before surgery (P=0.104), 
level of education (P=0.602), hypertension (P=0.376), 
hyperlipidemia (P=0.485), diabetes (P=0.672) between 
gastric cancer patients and healthy controls. The detailed 
information of clinical characteristic was listed in Table 1.

Comparison of anxiety and depression between gastric 
cancer patients and healthy controls with objective 1

The HADS-A score was increased in gastric cancer 
patients (7.4±3.8) compared with healthy controls (4.7±2.8) 
(P<0.001) (Figure 2A), and the prevalence of anxiety was 
greatly elevated in gastric cancer patients (42.5%) compared 
with healthy controls (13.5%) (P<0.001) (Figure 2B).  
Meanwhile, there were 9 (10.6%), 35 (41.2%) and 41 
(48.2%) gastric cancer patients with severe, moderate and 
mild anxiety, while 0 (0.0%), 5 (18.5%) and 22 (81.5%) 
health controls with severe, moderate and mild anxiety, 
and further comparison indicated that anxiety severity in 
gastric cancer patients was greatly higher compared with 
healthy controls (P=0.002) (Figure 2C). As for depression, 
the HADS-D score was 6.9±3.5 in gastric cancer patients, 
which was higher compared with healthy controls (4.2±2.6) 
(P<0.001) (Figure 2D), and the prevalence of depression 
was 33.5% in gastric cancer patients, which was increased 
compared with healthy controls (10.0%) (P<0.001)  
(Figure 2E). There were 6 (9.0%), 28 (41.8%) and 33 
(49.3%) gastric cancer patients with severe, moderate and 
mild depression, while there were 0 (0.0%), 2 (10.0%) and 
18 (90.0%) healthy controls with severe, moderate and mild 
depression, and further comparison revealed that depression 
severity was increased in gastric cancer patients compared 
with healthy controls (P=0.001) (Figure 2F).  

Factors affecting anxiety in gastric cancer patients with 
objective 2

Univariate logistic regression presented that gender (female) 
[odds ratio (OR) =1.848, P=0.035], hypertension (OR 
=1.972, P=0.029), diabetes (OR =6.070, P<0.001), single 
status (OR =2.632, P=0.036), higher pathological grade (OR 
=2.285, P=0.005), larger tumor size (>3 cm) (OR =2.075, 
P=0.013), higher T stage (OR =2.491, P=0.035), higher 
N stage (OR =1.376, P=0.040) and higher TNM stage 
(OR =1.802, P=0.009) were correlated with increased risk 
of anxiety in gastric cancer patients (Table 2). And forward 
stepwise multivariate logistic regression suggested gender 
(female) (OR =2.835, P=0.003), diabetes (OR =6.977, P<0.001), 
higher pathological grade (OR =2.540, P=0.005), larger tumor 
size (>3 cm) (OR =1.992, P=0.044) and higher T stage (OR 
=3.090, P=0.017) were independent predictive factors for 
higher risk of anxiety in gastric cancer patients (Table 2). 

Factors affecting depression in gastric cancer patients with 
objective 2

Univariate logistic regression revealed that gender (female) 
(OR =1.875, P=0.038), hypertension (OR =1.965, P=0.034), 
diabetes (OR =6.736, P<0.001), divorced/widowed (OR 
=2.368, P=0.023), higher pathological grade (OR =2.000, 
P=0.020), higher T stage (OR =2.988, P=0.035), higher 
N stage (OR =1.487, P=0.016), higher TNM stage (OR 
=2.004, P=0.005) were correlated with higher risk of 
depression in gastric cancer patients (Table 3). Followed 
forward stepwise multivariate logistic regression indicated 
that age (>60 years) (OR =0.452, P=0.025), gender (female) 
(OR =2.746, P=0.004), hyperlipidemia (OR =2.218, 
P=0.039), diabetes (OR =7.112, P<0.001) and higher TNM 
stage (OR =2.241, P=0.003) were independent predictive 
factors for higher risk of depression in gastric cancer 
patients (Table 2). 

Correlation of anxiety/depression with DFS in gastric 
cancer patients with objective 3

According to the cut-off of 8 assessed by HADS-A, all 
patients were divided into patients with anxiety and those 
without anxiety (Figure 3A). DFS was decreased in patients 
with anxiety compared with patients without anxiety 
(P<0.001). In addition, patients with severe anxiety had the 
shortest DFS, followed by patients with moderate anxiety, 
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Table 1 Clinical characteristics 

Items Gastric cancer patients (N=200) Healthy controls (N=200) P value

Age (years), mean ± SD 59.9±10.7 59.1±11.9 0.495

Gender, No. (%) 0.480

Female 84 (42.0) 91 (45.5)

Male 116 (58.0) 109 (54.5)

Smoke, No. (%) 61 (30.5) 57 (28.5) 0.661

Drink, No. (%) 67 (33.5) 53 (26.5) 0.127

Marry status, No. (%) 0.553

Married 140 (70.0) 137 (68.5)

Divorced/widowed 37 (18.5) 33 (16.5)

Single 23 (11.5) 30 (15.0)

Employment status before surgery, No. (%) 0.104

Unemployed 126 (63.0) 110 (55.0)

Employed 74 (37.0) 90 (45.0)

Level of education, No. (%) 0.602

Primary school or less 18 (9.0) 13 (6.5)

High school 92 (46.0) 100 (50.0)

Undergraduate 69 (34.5) 62 (31.0)

Graduate or above 21 (10.5) 25 (12.5)

Hypertension, No. (%) 61 (30.5) 53 (26.5) 0.376

Hyperlipidemia, No. (%) 52 (26.0) 46 (23.0) 0.485

Diabetes, No. (%) 31 (15.5) 28 (14.0) 0.672

H. pylori infection, No. (%) –

Negative 125 (62.5) –

Positive 75 (37.5) –

Tumor location, No. (%) –

Gastric antrum 125 (62.5) –

Cardia 53 (26.5) –

Gastric body 22 (11.0) –

Tumor size (cm), mean ±SD 3.2±1.2 –

Pathological grade*, No. (%) –

G1 30 (15.0) –

G2 144 (72.0) –

G3 26 (13.0) –

Table 1 (Continued)
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Table 1 (Continued)

Items Gastric cancer patients (N=200) Healthy controls (N=200) P value

T stage, No. (%) –

T1 5 (2.5) –

T2 17 (8.5) –

T3 176 (88.0) –

T4 2 (1.0) –

N stage, No. (%) –

N0 61 (30.5) –

N1 48 (24.0) –

N2 80 (40.0) –

N3 11 (5.5) –

TNM stage, No. (%) –

I 22 (11.0) –

II 84 (42.0) –

III 94 (47.0) –

Adjuvant chemotherapy, No. (%) 133 (66.5) – –

Adjuvant radiotherapy, No. (%) 26 (13.0) – –

*, G1 well differentiation, G2 moderate differentiation, G3 poor differentiation. SD, standard deviation; H. pylori, helicobacter pylori.

Figure 2 Anxiety and depression in gastric cancer patients and healthy controls. Comparison of HADS-A score (A), anxiety prevalence 
(B), anxiety severity (C), HADS-D score (D), depression prevalence (E) and depression severity (F) between gastric cancer patients and 
healthy controls. Comparison was determined by Student’s t-test, Chi-square or Wilcoxon rank sum test. P<0.05 was considered significant. 
HADS-A, Hospital Anxiety and Depression Scale-anxiety; HADS-D, Hospital Anxiety and Depression Scale-depression.
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Table 2 Factors affecting anxiety in gastric cancer patients

Items

Logistic regression model

P value OR
95% CI

Lower Higher 

Univariate logistic regression

Age (>60 years) 0.883 0.960 0.548 1.682

Gender (female) 0.035 1.848 1.044 3.272

Smoke 0.340 1.343 0.733 2.462

Drink 0.171 1.512 0.836 2.733

Hypertension 0.029 1.972 1.072 3.628

Hyperlipidemia 0.205 1.508 0.799 2.848

Diabetes <0.001 6.070 2.472 14.909

Marry status

Married Reference – – –

Single 0.036 2.632 1.065 6.506

Divorced/widowed 0.119 1.786 0.861 3.707

Employment status before surgery 0.871 1.049 0.587 1.875

Higher level of education 0.785 0.952 0.670 1.353

H. pylori infection (positive) 0.580 0.848 0.474 1.518

Tumor location

Gastric antrum Reference – – –

Gastric body 0.899 1.061 0.427 2.636

Cardia 0.439 0.771 0.399 1.490

Higher pathological grade 0.005 2.285 1.286 4.062

Tumor size (>3 cm) 0.013 2.075 1.166 3.690

Higher T stage 0.035 2.491 1.068 5.814

Higher N stage 0.040 1.376 1.014 1.865

Higher TNM stage 0.009 1.802 1.157 2.806

Forward stepwise multivariate logistic regression

Gender (female) 0.003 2.835 1.435 5.603

Diabetes <0.001 6.977 2.624 18.550

Higher pathological grade 0.005 2.540 1.331 4.849

Tumor size (>3 cm) 0.044 1.992 1.020 3.891

Higher T stage 0.017 3.090 1.225 7.795

Factors affecting anxiety in gastric cancer patients was analyzed by univariate and forward stepwise multivariate logistic regression model. 
The explanation of odd ratio, for example, for the factors affecting anxiety in gastric cancer patients, females presented 1.848 times higher 
risk of anxiety compared with males in gastric cancer patients. OR, odds ratio; CI, confidence interval; H. pylori, helicobacter pylori.
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Table 3 Factors affecting depression in gastric cancer patients

Items

Logistic regression model

P value OR
95% CI

Lower Higher 

Univariate logistic regression

Age (>60 years) 0.053 0.555 0.306 1.007

Gender (female) 0.038 1.875 1.034 3.399

Smoke 0.247 1.448 0.774 2.711

Drink 0.647 0.863 0.461 1.618

Hypertension 0.034 1.965 1.052 3.670

Hyperlipidemia 0.058 1.875 0.978 3.594

Diabetes <0.001 6.736 2.887 15.716

Marry status

Married Reference – – –

Single 0.309 1.607 0.644 4.009

Divorced/widowed 0.023 2.368 1.128 4.972

Employment status before surgery 0.192 1.492 0.817 2.725

Higher level of education 0.128 0.747 0.513 1.088

H. pylori infection (positive) 0.334 0.738 0.398 1.367

Tumor location

Gastric antrum Reference – – –

Gastric body 0.508 1.368 0.541 3.459

Cardia 0.657 0.855 0.427 1.711

Higher pathological grade 0.020 2.000 1.114 3.589

Tumor size (>3 cm) 0.075 1.719 0.948 3.118

Higher T stage 0.035 2.988 1.077 8.286

Higher N stage 0.016 1.487 1.076 2.055

Higher TNM stage 0.005 2.004 1.237 3.246

Forward stepwise multivariate logistic regression

Age (>60 years) 0.025 0.452 0.226 0.904

Gender (female) 0.004 2.746 1.378 5.475

Hyperlipidemia 0.039 2.218 1.042 4.723

Diabetes <0.001 7.112 2.893 17.481

Higher TNM stage 0.003 2.241 1.306 3.843

Factors affecting depression in gastric cancer patients was analyzed by univariate and forward stepwise multivariate logistic regression 
model. OR, odds ratio; CI, confidence interval; H. pylori, helicobacter pylori.
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Figure 3 Correlation of DFS with presence and severity of anxiety/depression. (A) Comparison of DFS between gastric cancer patients 
with non-anxiety and anxiety; (B) comparison of DFS among gastric cancer patients with mild anxiety, moderate anxiety and severe anxiety; 
(C) comparison of DFS between gastric cancer patients with non-depression and depression. (D) comparison of DFS among gastric cancer 
patients with mild depression, moderate depression and severe depression. DFS was displayed by Kaplan-Meier curves, and the difference of 
DFS between/among groups was determined by log-rank test. P<0.05 was considered significant. DFS, disease-free survival.
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and then patients with mild anxiety (P=0.003) (Figure 3B). 
As for depression, according to the cut-off of 8 assessed 
by HADS-D, all patients were divided into patients with 
depression and those without depression (Figure 3C). 
DFS was reduced in patients with depression compared 
with patients without depression (P=0.016). And patients 
with severe depression had the shortest DFS, followed by 
patients with moderate depression and then patients with 
mild depression (P=0.002) (Figure 3D). 

Correlation of anxiety/depression with OS in gastric cancer 
patients with objective 3

According to the cut-off of 8 assessed by HADS-A, all 
patients were divided into patients with anxiety and those 
without anxiety. OS was decreased in patients with anxiety 
compared with patients without anxiety (P=0.011) (Figure 4A).  
Meanwhile, patients with severe anxiety had the shortest 
OS, followed by patients with moderate anxiety and then 

patients with mild anxiety (P<0.001) (Figure 4B). Regarding 
depression, according to the cut-off of 8 assessed by 
HADS-D, all patients were divided into patients with 
depression and those without depression. OS was decreased 
in patients with depression compared with patients without 
depression (P=0.022) (Figure 4C), and patients with severe 
depression had the shortest OS, followed by patients with 
moderate depression and then patients with mild depression 
(P<0.001) (Figure 4D). 

Correlation of adjuvant chemotherapy/radiotherapy with 
common complications

In gastric cancer patients, there was no association between 
adjuvant chemotherapy with hypertension (P=0.404), 
hyperlipidemia (P=0.589), or diabetes (P=0.279) (Table S1). 
In addition, there was also no association between adjuvant 
radiotherapy with hypertension (P=0.671), hyperlipidemia 
(P=0.399), or diabetes (P=0.986). 
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Figure 4 Correlation of OS with presence and severity of anxiety/depression. (A) Comparison of OS between gastric cancer patients with 
non-anxiety and anxiety; (B) comparison of OS among gastric cancer patients with mild anxiety, moderate anxiety and severe anxiety; (C) 
comparison of OS between gastric cancer patients with non-depression and depression; (D) comparison of OS among gastric cancer patients 
with mild depression, moderate depression and severe depression. OS was displayed by Kaplan-Meier curves, and the difference of OS 
between/among groups was determined by log-rank test. P<0.05 was considered significant. OS, overall survival.
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Discussion

The present study aimed to explore the prevalence, risk 
factors and prognostic role of anxiety and depression in 
surgical gastric cancer patients, and observed that: (I) 
prevalence and severity of anxiety as well as depression 
were greatly elevated in gastric cancer patients compared 
with healthy controls. (II) Gender (female), diabetes, higher 
pathological grade, larger tumor size, higher T stage were 
independent predictive factors for higher risk of anxiety, and 
age (>60 years), gender (female), hyperlipidemia, diabetes 
and higher TNM stage were independent predictive factors 
for higher risk of depression in gastric cancer patients. (III) 
Anxiety/depression and the severity of anxiety/depression 
were negatively associated with DFS and OS in gastric 
cancer patients. 

Emerging evidence reveals the high prevalence of anxiety 
and depression in patients with various types of cancers 
after diagnosis, which are of considerable importance, 
have adverse influence on the quality of lives and result 
in a long-term burden on patients as well as their families 

(12-15). One study with a large, representative sample of 
cancer patients after diagnosis indicates that 19.0% and 
12.9% of cancer patients showed clinical levels of anxiety 
and depression respectively (12). Another study shows that 
overall anxiety and depression symptoms is observed in 
18.3% and 24.0% of cancer patients, and among all the 
cancer patients, patients with gastric cancer have higher rate 
of mixed anxiety/depression symptoms (13). In addition, 
one study recruiting 452 patients with the most common 
cancers (including gastric cancer) indicates that 39.2% 
cancer patients have slight levels of anxiety/depression (16).  
However, majority of studies explore the prevalence of 
anxiety and depression in gastric cancer patients who have 
been received treatment of chemotherapy or surgery, and 
the prevalence of preoperative anxiety and depression 
in gastric cancer patients is limited explored. Therefore, 
the present study was conducted, which revealed that the 
prevalence of anxiety and depression were 42.5% and 33.5% 
in surgical gastric cancer patients before surgery, and these 
gastric cancer patients presented increased prevalence and 
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increased severity of anxiety and depression compared with 
healthy controls. The possible reasons might include that: 
(I) the diagnosis and apprehension about surgery might 
contribute to psychological burden, which might cause the 
high prevalence and advanced severity of anxiety/depression 
in preoperative gastric cancer patients. (II) Furthermore, 
the adverse effect of gastric cancer, including the following 
loss of gastric function, financial stress from resection 
surgery, and the fear of cancer reoccurrence might increase 
the risk and severity of anxiety/depression in preoperative 
gastric cancer patients.  

Several studies further investigate the risk factors for 
anxiety and depression among patients with gastric cancer 
(9,15,17). One study in Korea investigates the risk factor 
affecting psychiatric comorbidity including anxiety and 
depression in patients with newly diagnosed cancers, 
indicates that older age and gender (female) are observed 
to be risk factors for psychiatric comorbidity (15). Another 
population-based study in Taiwan discloses that female 
gender and hypertension are the independent predictive 
variables for developing subsequent depressive disorder 
in gastric cancer patients (18). In addition, distressed 
personality, which is defined as the combination of negative 
affectivity and social inhibition, is associated with increased 
levels of anxiety and depression (19). These previous 
studies exhibit factors affecting psychiatric disorder in 
gastric cancer patients after diagnosis, while, to be specific, 
for pre-operative gastric cancer patients, the factors 
affecting the risk of anxiety/depression might be different. 
Thus, the influence of socio-demographic characteristics, 
complications, tumor features on anxiety/depression was 
assessed in the present study, which exhibited that gender 
(female), diabetes, higher pathological grade, larger tumor 
size, higher T stage were independent predictive factors 
for increased risk of anxiety, and age (>60 years), gender 
(female), hyperlipidemia, diabetes and higher TNM stage 
were independent predictive factors for increased risk of 
depression in gastric cancer patients. The possible reasons 
might include that: (I) gastric cancer patients with advanced 
tumor features, including higher pathological grade, larger 
tumor size, higher T stage and higher TNM stage, which 
might endure stronger fear to disease and treatment, which 
contributed to higher risk of anxiety/depression. (II) Female 
cancer patients were reported to have lower levels of 
emotional support compared with male cancer patients and 
less emotional support was correlated with higher risk of 
anxiety/depression (20). Thus, female gastric cancer patients 
were more vulnerable to anxiety/depression compared with 

males. (III) Additionally, older patients had worse ability of 
physical recovery and adaptation compared with younger 
patients, which might lead to highly prevalent depression. 
(IV) Furthermore, patients with complications, such as 
diabetes, hyperlipidemia, might have increased health-
related burden, contributing to the higher risk of anxiety/
depression.

Existing evidences i l lustrate that psychological 
distress has an unfavorable prognostic impact on cancer 
patients (9,13,19,21,22). For example, one Korean study 
indicates that gastric cancer patients with psychological 
distress have worse DFS and OS compared with those 
without psychological distress (9). However, the research 
investigating the effect of anxiety/depression on prognosis 
for surgical gastric cancer patients is rare in China. In 
the present study, the prevalence and severity of anxiety/
depression were negatively associated with DFS and OS 
in gastric cancer patients. The possible explanation might 
include that: (I) the compliance to adjuvant chemotherapy 
might be worse in patients with anxiety/depression, which 
was responsible for the poor survival in patients with 
anxiety/depression. (II) Patients with anxiety/depression 
might have problem of insomnia, pain, reflux, dyspnea, 
etc., contributing to undesirable recovery from cancer and 
further poor prognosis in surgical gastric cancer patients. 
(III) According to the previous finding, advanced tumor 
features (including higher pathological grade, higher 
TNM stage) were associated with higher risk of anxiety/
depression, thus gastric cancer patients with anxiety/
depression might have worse prognosis via interaction with 
these tumor features. These findings in the present study 
implied the necessity of screening for anxiety/depression, a 
psychotherapeutic approach, and an adapted psychological-
centered care program which included rehabilitation 
of emotional disorders, education of gastric cancer, 
surveillance of tumor reoccurrence and metastasizes, etc., 
which could relieve the anxiety and depression, and further 
improve the long-term clinical outcomes in surgical gastric 
cancer patients. 

There were several limitations in the present study. 
Firstly, the rating scales (HADS score) rather than clinical 
diagnostic interviews was used, to identify anxiety and 
depression, therefore some real conditions of the gastric 
cancer patients following the cancer diagnosis might not 
be reflect to some extent, which needed to be exploration 
by further studies. Secondly, postoperative treatments for 
gastric cancer patients in follow-up period were different, 
which might lead to variation in survival. Thirdly, anxiety 
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and depression status were assessed by single scale 
(HADS), and more anxiety and depression evaluation 
scales were needed to improve the validation. Fourthly, 
since the patients enrolled did not receive the neo-adjuvant 
treatments, therefore the association of neo-adjuvant 
treatment with anxiety/depression needed further study for 
validation.

In conclusion, anxiety/depression are common and 
severe, which predict unfavorable prognosis in surgical 
gastric cancer patients, meanwhile gender (female), 
advanced tumor features, diabetes and hyperlipidemia are 
independent predictive factors for higher risk of anxiety 
and depression. Therefore, the frequent screening of 
these risk factors is essential to prevent anxiety/depression 
after surgery, which would further improve prognosis and 
psychological well-being in surgical gastric patients. 
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Table S1 Correlations of adjuvant treatments with common complications

Items
Adjuvant chemotherapy Adjuvant radiotherapy

No Yes P value No Yes P value

Hypertension, No. (%) 0.404 0.671

No 44 (65.7) 95 (71.4) 120 (69.0) 19 (73.1)

Yes 23 (34.3) 38 (28.6) 54 (31.0) 7 (26.9)

Hyperlipidemia, No. (%) 0.589 0.399

No 48 (71.6) 100 (75.2) 127 (73.0) 21 (80.8)

Yes 19 (28.4) 33 (24.8) 47 (27.0) 5 (19.2)

Diabetes, No. (%) 0.279 0.986

No 54 (80.6) 115 (86.5) 147 (84.5) 22 (84.6)

Yes 13 (19.4) 18 (13.5) 27 (15.5) 4 (15.4)

Comparison was determined by Chi-square test.
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