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INTRODUCTION

Bladder cancer is the 10th most common cancer in the world, 
accounting for 3% of all malignant tumors. Almost 550,000 
people are diagnosed with bladder cancer, and 210,000 peo-
ple die of bladder cancer every year.1 Ninety percent of all blad-
der cancers are urothelial carcinomas pathologically. Among 
newly diagnosed urothelial carcinoma patients, NMIBC ac-
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counts for 70%.2 NMIBC includes Ta, T1 and Tis stage cancer, 
which is routinely treated by transurethral resection of blad-
der tumor (TURBT) with postoperative intravesical treat-
ment. TURBT is the standard choice for NMIBC because of 
its low trauma and low influence on quality of life. However, 
NMIBC patients need to undergo a series of invasive exami-
nations and treatments after surgery, including 1) intravesical 
treatments, such as chemotherapy or BCG; 2) cystoscopy (2–4 
times in the first year); 3) re-TURBT as appropriate; and 4) ab-
dominal pelvic imaging as appropriate.3 It is clear that NMIBC 
patients need to return to the hospital for reexamination and 
treatment frequently after TURBT, which may result in men-
tal burden. Moreover, the expense of medical services for 
NMIBC patients is a problem. In a country where the health-
care system does not cover all medical expenses (such as Chi-
na), a patient needs to pay partly for repeated TURBT, repeat-
ed cystoscopy and biopsy and expensive pharmaceuticals that 

ORIGINAL ARTICLE

Increased Risk of Recurrence of Non-Muscle Invasive Bladder  
Cancer Associated With Psychological Distress:  
A Prospective Cohort Study

Zhiyu Qian*, Weihong Ding*, Qidong Zhou, Shengyang Ge, Chuanyu Sun, and Ke Xu

Department of Urology, Huashan Hospital Affiliated to Fudan University, Shanghai, China

Objective   The primary aim was to evaluate the influence of depressive and anxiety symptoms on the 1-year recurrence rate of non-mus-
cle invasive bladder cancer (NMIBC) patients. The secondary aim was to examine the risk factors leading to psychological distress.
Methods   A total of 104 NMIBC patients were enrolled for interviews, and the Hospital Anxiety and Depression Scale (HADS) question-
naire survey was administered 1 month after their operation. Their cystoscopy results were followed up. The risk factors affecting their 
1-year recurrence rate were evaluated through univariate analysis, Cox regression and Kaplan-Meier analysis. The risk factors causing de-
pressive and anxiety symptoms were evaluated through univariate analysis and logistic regression.
Results   In addition to American Urological Association risk stratification, depressive symptoms were another independent risk factor 
for recurrence in NMIBC patients (HR: 2.493, 95% CI: 1.048–5.930, p=0.039), and the increase in the recurrence rate was highly signifi-
cant in intermediate-risk patients (HR: 8.496, 95% CI: 2.178–33.138, p=0.019). Anxiety symptoms were not an independent risk factor for 
recurrence (HR: 1.655, 95% CI: 0.714–3.837, p=0.240). We also observed that the burden of medical expenses of NMIBC on the family 
was an independent risk factor for depressive symptoms (p=0.029) and anxiety symptoms (p=0.048); chronic pain was an independent 
risk factor for anxiety symptoms (OR: 3.447, 95% CI: 1.182–10.052, p=0.023).
Conclusion   Depression symptoms are an independent risk factor for recurrence in NMIBC patients. Moreover, the burden of medical 
expenses on the family is an independent risk factor for depressive and anxiety symptoms in NMIBC patients. Additionally, chronic pain 
is a risk factor for anxiety symptoms in NMIBC patients. This study provided a theoretical foundation for clinical oncologists to pay more 
attention to the mental health of NMIBC patients. Psychiatry Investig 2021;18(8):718-727

Key Words   Non-muscle invasive bladder cancer, Depressive symptoms, Anxiety symptoms, Recurrence.

Received: January 20, 2021    Revised: April 23, 2021 
Accepted: May 14, 2021
 Correspondence: Ke Xu, MD
Department of Urology, Huashan Hospital Fudan University, Shanghai 200040, 
China
Tel: +86-13917381131, E-mail: drkexu@163.com
*These authors contributed equally to this work.
cc  This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.

https://doi.org/10.30773/pi.2021.0022

http://crossmark.crossref.org/dialog/?doi=10.30773/pi.2021.0022&domain=pdf&date_stamp=2021-08-25


Z Qian et al. 

   www.psychiatryinvestigation.org  719

need to be utilized for years, which may bring a family into 
an economic crisis. NMIBC patients may have poor mental 
health, despite the acceptable survival rate due to their men-
tal and economic burden. Two prospective studies have con-
firmed that the mental health of NMIBC patients is signifi-
cantly worse than that of the general population using the SF-
36 measurement tool.4,5 Several cross-sectional studies explored 
the association between bladder cancer and mental health 
and demonstrated that bladder cancer patients had decreased 
emotional functioning, social functioning and role function-
ing and an increased incidence of depressive (78%) and anxi-
ety (71%) symptoms.6 Meanwhile, bladder cancer patients have 
a higher suicide rate than other GU malignancy patients.7

Quite a few studies have been conducted to determine the 
relationship between depression and anxiety disorders and ma-
lignant tumors. An increasing number of studies have indi-
cated that the prevalence of depression and anxiety disorders 
in cancer patients is significantly higher than that of the gen-
eral population. Meanwhile, depression and anxiety disorders 
also lead to an increase in the adverse prognosis of patients with 
malignant tumors.8,9 For bladder cancer, it has been confirmed 
that the diagnosis of a psychiatric disorder results in signifi-
cantly worse overall survival and cancer specific survival.10 
However, although few bladder cancer patients can reach the 
criteria of clinical diagnosis of major depressive disorder or 
anxiety disorder, some of them have various levels of depres-
sion or anxiety symptoms, which may also result in a worse 
prognosis, but there are few relevant studies.11

Our team proved the association between the growth of 
bladder cancer and chronic psychological stress in a nude 
mouse model.12 Therefore, we designed a prospective inves-
tigation based on previous animal experiments to identify the 
psychological condition of patients and followed up on the 
prognosis of patients to analyze the impact of depressive and 
anxiety symptoms on the prognosis of NMIBC patients.

At the same time, we tried to determine the risk factors that 
promote depressive or anxiety symptoms in NMIBC patients, 
hoping to identify, screen and intervene in high-risk patients 
with psychological distress, ultimately improving the progno-
sis of NMIBC patients.

METHODS

This article is based on data from the medical history sys-
tem, interviews 1 month after surgery and cystoscopy results 
3, 6, 9, and 12 months after TURBT.

Patients
The sample was recruited from patients who underwent 

TURBT in Huashan Hospital Affiliated with Fudan Universi-

ty between January 1, 2018 and August 31, 2019 with a diag-
nosis of non-muscle invasive bladder urothelial carcinoma 
confirmed by pathology. Patients were eligible for study par-
ticipation if they met the following criteria: 1) 18 years of age 
or older; 2) able to speak Chinese; 3) denial of a history of oth-
er serious somatic disease; 4) denial of a history or a family 
history of mental disease before the diagnosis of bladder can-
cer; and 5) Han nationality and living in China.

During the recruitment period of the study, a total of 331 
eligible patients were invited to participate, and 104 patients 
(31.4%) were enrolled, whereas other patients refused to par-
ticipate in this study.

Eligible patients joined the cohort after consenting to form 
a consecutive cohort. One month after TURBT, the patients 
were asked to return to the hospital to participate in an inter-
view and to complete the HADS questionnaire. All patients 
underwent regular cystoscopy at 3, 6, 9, and 12 months after 
TURBT. Additionally, all patients indicated their willingness 
to participate in the study and gave written informed consent. 
The study was approved by the relevant ethics committees (IRB 
approval number: KY2020-1112).

Measures
We obtained the following information from the medical 

history system: patient age, gender, medical insurance type, 
initial tumor or recurrent tumor, cancer stage, histopathologi-
cal grade, size of tumor, multiplicity and whether the tumor 
occurred with carcinoma in situ (CIS).

We obtained the following information from the interview 
1 month after the surgery: patients’ marital status, education 
level, chronic pain, how much they knew about the disease, 
support from their family, burden of medical expenses of 
NMIBC on the family and symptoms before their surgery 
(including hematuria, bladder irritation and dysuria).

We obtained depressive and anxiety symptoms from the 
paper-pencil version of the HADS questionnaire during the 
interview. Zhiyu Qian and Qidong Zhou were responsible for 
the interview and questionnaire.

We determined whether and when the tumor reoccurred 
from the results of regular cystoscopy.

“Age” was defined as the age at the time of surgery. “Medical 
insurance type” was divided into urban medical insurance, 
rural medical insurance, other medical insurance (including 
commercial insurance) and self-paying. “Marital status” was 
divided into unmarried, married, divorced and widowed. “Ed-
ucation level” was divided into primary school, secondary 
school, junior college and undergraduate or above.

As we also aimed to explore which factors affect the occur-
rence of depressive and anxiety symptoms, in our interviews, 
we collected the following information: “chronic pain”,13-15 “sup-
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port from the family”16,17 and “burden of medical expenses on 
the family”,18 which have been found to be related to depres-
sion and anxiety in previous studies. In addition, given that the 
diagnosis of malignant tumors is often concealed from elder-
ly individuals in China, we also added the question “how much 
do you know about your disease?” to the interview to deter-
mine the relationship between awareness and psychological 
symptoms. “Chronic pain” was defined as yes or no; “support 
from the family” was defined as good, intermediate or bad; 
“burden of medical expenses on the family” was defined as 
heavy, intermediate or light; “how much do you know about 
your disease?” was defined as understanding, intermediate or 
not understanding.

The disease was evaluated according to the clinical stage 
criteria recommended by the AUA Risk Stratification for 
NMIBC:3 “histopathological grade” was defined as G1, G2, and 
G3 according to the WHO 1973 criterion; “cancer stage” was 
defined as Ta and T1 according to the TNM classification sys-
tem; “size of tumor” was defined as <3 cm and ≥3 cm; “multi-
plicity” was defined as 1, 2–7 and >7; “CIS” was defined as tu-
mor with CIS or without CIS.

Evaluation of depressive and anxiety symptoms
The depressive and anxiety symptoms of the patients were 

assessed by the Hospital Anxiety and Depression Scale (HADS), 
which included two subscales: anxiety (HADS-A) and depres-
sion (HADS-D). There are 7 questions on each subscale, 0–3 
points for each question, and a total score of 0–21 points sep-
arately. The higher the score is, the more significant the anxi-
ety or depressive symptoms are.19 The HADS is one of the most 
widely used depressive and anxiety symptom scales, and there 
is a mature and reliable Chinese version.20 Although there is 
no consensus on the interpretation of the HADS score,21 it is 
generally considered that “≥8” as the presence of depressive 
and anxiety symptoms is the best threshold for both sensitiv-
ity and specificity.22

Outcome
We followed the results of regular cystoscopy of the patients 

12 months after the operation. All patients were given intra-
vesical chemotherapy according to the guidelines. The out-
come of other patients was defined as “recurrence” or “no re-
currence”. All “recurrence” patients were confirmed by pathology. 
All “no recurrence” patients were confirmed by cystoscopy af-
ter surgery. Recurrence-free survival was defined as the inter-
val between the day of surgery and recurrence.

Data entry
Two fixed personnel were responsible for data entry. The 

data are from the results of interviews and the HADS ques-

tionnaire of patients and the medical history system. The data 
entry software used was “epidata.”

Statistical analysis
“SPSS” was used to compute all statistics. Our statistical anal-

ysis included the following three aspects: which factors were 
related to the recurrence of NMIBC patients, which factors 
were related to depressive symptoms, and which factors were 
related to anxiety symptoms. In each aspect, univariate anal-
ysis was used to determine the variables significantly related 
to the dependent variable, and then these variables were in-
cluded in multiple regression analysis (including Cox regres-
sion, Kaplan-Meier survival analysis and logistic regression) 
to determine the independent influencing factors. The confi-
dence interval was 95%.

RESULTS

Patients’ information
Table 1 shows the information for the NMIBC patients. In 

total, 104 patients were enrolled in the study. One patient died 
of another disease 6 months after the operation, which was 
defined as loss to follow-up. The other 103 patients were fol-
lowed up to 12 months after their operation. Seventy-six of 
them lived without recurrence, whereas 27 patients’ tumors 
reappeared. Then, we calculated the recurrence rate of NMIBC 
patients by Kaplan-Meier survival analysis: the 1-year recur-
rence-free survival rate of the 103 patients was 73.9% (Figure 1).

Meanwhile, the prevalence of depressive and anxiety symp-
toms of the 104 patients was calculated: 33% of the NMIBC 
patients had depressive symptoms, and 28% of them had anx-
iety symptoms.

Univariate analysis, cox regression and 
Kaplan-Meier analysis of recurrence of NMIBC

We included personal information, clinical information and 
depressive and anxiety symptoms in univariate analyses to ob-
serve whether the variables were related to recurrence.

In Table 2, among the several items in the AUA risk stratifi-
cation, “initial tumor or recurrent tumor,” “histopathological 
grade,” and “cancer stage” were significantly related to the re-
currence rate of the patient. Among the other variables, pre-
operative bladder irritation and depressive and anxiety symp-
toms were also significantly related to recurrence.

Therefore, we included AUA risk stratification, bladder ir-
ritation and depressive and anxiety symptoms in the Cox re-
gression (Table 3). The results showed that a higher risk grade 
of AUA (p=0.026) and depressive symptoms (HR: 2.493, 
95% CI: 1.048–5.930, p=0.039) were independent risk fac-
tors for recurrence. That is, the recurrence risk of NMIBC pa-
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Table 1. Sociodemographic and clinical characteristics and clinical 
anxiety and depressive symptoms of the samples

Variables
No recurrence 

(N=76)
Recurrence 

(N=27)
N (%) N (%)

Sex
Male 63 (82.9) 21 (77.8)

Female 13 (17.1) 6 (22.2)

Age 64.1±10.3 68.3±10.3

Medical insurance type

Urban 47 (61.8) 15 (55.6)

Rural 4 (5.3) 0 (0)

Other 19 (25) 7 (25.9)

Self-paying 6 (7.9) 5 (18.5)

Marital status

Unmarried 2 (2.6) 2 (7.4)

Married 73 (96.1) 24 (88.9)

Divorced 0 (0) 1 (3.7)

Widowed 1 (1.3) 0 (0)

Education

Primary school 13 (17.1) 9 (33.3)

Secondary school 26 (34.2) 8 (29.6)

Junior college 28 (36.8) 10 (37)

Undergraduate or higher 9 (11.8) 0 (0)

Chronic pain

Yes 19 (25) 6 (22.2)

No 57 (75) 21 (77.8)

How much do you know about your disease?

Understanding 34 (44.7) 7 (25.9)

Intermediate 35 (46.1) 15 (55.6)

Not understanding 7 (9.2) 5 (18.5)

Support from the family

Good 32 (42.1) 9 (33.3)

Intermediate 42 (55.3) 17 (63)

Bad 2 (2.6) 1 (3.7)

Burden of medical expenses on the family

Heavy 12 (15.8) 4 (14.8)

Intermediate 31 (40.8) 11 (40.7)

Light 33 (43.4) 12 (44.4)

Had hematuria

Yes 55 (72.4) 23 (85.2)

No 21 (27.6) 4 (14.8)

Had bladder irritation

Yes 9 (11.8) 10 (37)
No 67 (88.2) 17 (63)

Table 1. Sociodemographic and clinical characteristics and clinical 
anxiety and depressive symptoms of the samples (continued)

Variables
No recurrence 

(N=76)
Recurrence 

(N=27)
N (%) N (%)

Had dysuria
Yes 7 (9.2) 1 (3.7)
No 69 (90.8) 26 (96.3)

Initial tumor or recurrent tumor
Initial 55 (72.4) 13 (48.1
Recurrent 21 (27.6) 14 (51.2)

Size of tumor
<3 cm 57 (75.0) 17 (63.0)
≥3 cm 19 (25.0) 10 (37.0)

Multiplicity
1 37 (48.7) 9 (33.3)
2–7 34 (44.7) 16 (59.3)
≥8 5 (6.6) 2 (7.4)

CIS
Without 75 (98.7) 25 (92.6)
With 1 (1.3) 2 (7.4)

Cancer stage
Ta 68 (89.5) 19 (70.4)
T1 8 (10.5) 8 (29.6)

Histopathological grade
G1 11 (14.5) 0 (0)
G2 39 (51.3) 12 (44.4)
G3 26 (34.2) 15 (55.6)

AUA risk stratification
Low-risk 28 (36.8) 2 (7.4)
Intermediate-risk 26 (34.2) 10 (37.0)
High-risk 22 (28.9) 15 (55.6)

HADS-A score 5.2±3.8 6.9±4.1
Clinical anxiety symptom

Yes 17 (22.4) 12 (44.4)
No 59 (77.6) 15 (55.6)

HADS-D score 5.1±4.0 8.5±4.7
Clinical depressive symptom

Yes 18 (23.7) 16 (59.3)
No 58 (76.3) 11 (40.7)

Its risk stratification and guidelines for NMIBC are the most widely 
accepted. AUA risk stratification divides NMIBC into low-, inter-
mediate- and high-risk groups and provides a therapeutic regimen 
for each risk stratification. In bladder cancer, CIS is a flat lesion of 
the bladder urothelium and a documented precursor of invasive can-
cer. According to the AUA, all NMIBC cases with CIS are defined as 
high-risk. NA: not applicable, AUA: American Urological Associa-
tion, NMIBC: non-muscle invasive bladder cancer, CIS: carcinoma 
in situ
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tients with depressive symptoms was 2.49 times higher than 
that of patients without depressive symptoms.

In addition, we analyzed the relationship between recur-
rence-free survival and AUA risk stratification (Figure 2) and 
between recurrence-free survival and depressive symptoms 
(Figure 3).

After that, we divided the patients into three groups accord-

ing to the AUA risk stratification. Subgroup survival analysis 
based on depressive symptoms was performed (Figure 4), in-
dicating that the recurrence of intermediate-risk patients was 
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Figure 1. The 1-year recurrence-free survival of 103 patients by 
Kaplan-Meier analysis.

Table 2. Univariate analysis of variables and recurrence

Test method Statistics p value
Sex Corrected chi-square test 0.09 0.764
Age Corrected chi-square test -1.808 0.074
Marital status Fisher’s exact test NA 0.204
Medical insurance Fisher’s exact test NA 0.341
Education CMH test 3.818 0.051
Chronic pain Chi-square test 0.0836 0.772
How much do you know about your disease CMH test 3.619 0.057
Support from the family CMH test 0.6633 0.415
Burden of medical expenses on the family CMH test 0.0155 0.901
Hematuria Chi-square test 1.7805 0.182
Bladder irritation Corrected chi-square test 6.82 0.009
Dysuria Corrected chi-square test 0.25 0.617
Initial tumor or recurrent tumor Chi-square test 5.2095 0.022
Histopathological grade CMH test 6.085 0.014
Cancer stage Corrected chi-square test 4.18 0.041
Size of tumor Chi-square test 1.4270 0.232
Multiplicity CMH test 1.405 0.236
CIS Fisher’s exact test NA 0.167
AUA risk stratification CMH test 9.688 0.002
Anxiety symptom Chi-square test 4.7998 0.028
Depressive symptom Chi-square test 11.4019 0.001
AUA risk stratification: American Urological Association risk stratification for NMIBC. CMH: Cochran-Mantel-Haenszel, CIS: carcinoma in 
situ, NMIBC: non-muscle invasive bladder cancer

Table 3. Cox regression of variables and recurrence

Variables p value HR 95% CI
AUA risk stratification

Low 0.026
Intermediate 0.056 4.459 0.965–20.604
High 0.009 7.208 1.639–31.691*

Depressive symptom
No
Yes 0.039 2.493 1.048–5.930

Anxiety symptom
No
Yes 0.240 1.655 0.714–3.837

Bladder irritation
No
Yes 0.203 1.775 0.734–4.290

*the HRs and 95% CIs of the AUA intermediate- and high-risk 
groups were calculated by comparison with the AUA low-risk 
group. AUA: American Urological Association, HR: hazard ratio, 
CI: confidence interval
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worsened the most by depressive symptoms. The HR of de-
pressive symptoms in the intermediate-risk group was 8.496 
(95% CI: 2.178–33.138, p=0.019).

Univariate analysis and logistic regression 
of depressive and anxiety symptoms

To identify which factors may be associated with depressive 
and anxiety symptoms, variables were included in the univar-
iate analyses and logistic regression of depressive or anxiety 
symptoms.

In Table 4, “Less understanding of the disease,” “heavier bur-
den of medical expenses on the family,” “later cancer stage,” 
and “having bladder irritation before operation” were signifi-
cantly correlated with having depressive symptoms. After 
putting the above variables into logistic regression, we found 
that a “heavier burden of medical expenses on the family” (p= 
0.029) was an independent risk factor for depressive symp-
toms (Table 5).

Univariate analyses of anxiety symptoms were also per-
formed.

In Table 6, “Less understanding of the disease,” “heavier bur-
den of medical expenses on the family,” “chronic pain,” and 
“having bladder irritation before operation” were significant-
ly correlated with anxiety symptoms. After putting the above 
variables into logistic regression, we found that “heavier bur-
den of medical expenses on the family” (p=0.048) and “chronic 
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Figure 2. Association between recurrence-free survival and AUA 
risk stratification. AUA: American Urological Association.

Figure 3. Association between recurrence-free survival and de-
pressive symptoms.
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Figure 4. Survival analysis of low-risk, intermediate-risk, and high-
risk NMIBC patients. NMIBC: non-muscle invasive bladder cancer, 
AUA: American Urological Association.
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pain” (OR: 3.447, 95% CI: 1.182–10.052, p=0.023) were in-
dependent risk factors for anxiety symptoms (Table 7).

DISCUSSION

This current study prospectively examined the role of de-

pression on recurrence in NMIBC patients. The results dem-
onstrated that depressive symptoms are an independent risk 
factor for an increased 1-year recurrence rate in NMIBC pa-
tients. Despite the short follow-up period (12 months), the 
high recurrence rate of NMIBC showed a clear association 
between depressive symptoms and the recurrence rate. In ad-
dition, we found that the increase in the recurrence rate caused 
by depressive symptoms was particularly significant in the in-
termediate-risk group, which led to the recurrence rate of in-
termediate-risk patients with depressive symptoms being simi-
lar to that of the high-risk group.

Meanwhile, this study also explored the prevalence of de-
pressive and anxiety symptoms in patients with bladder cancer 
and its risk factors. In our NMIBC patients, 28% had anxiety 
symptoms, and 33% had depressive symptoms. The preva-
lence was obviously higher than that of normal people in Chi-
na,23 indicating that NMIBC brings additional psychological 
distress to patients. Among many individual and disease vari-
ables, the burden of medical expenses on the family is an in-
dependent risk factor for both depressive and anxiety symp-
toms, and chronic pain is an independent risk factor for anxiety 
symptoms. The findings can provide help for the detection of 
NMIBC patients with depressive or anxiety symptoms.

Regarding the mechanism of how depression affects the 
prognosis of cancer patients, the current mainstream views 

Table 4. Univariate analysis of depressive symptoms

Test method Statistics p value
Sex Chi-square test 2.1721 0.141
Age t test -1.3635 0.176
Marital status Fisher’s exact test NA 0.686
Medical insurance Fisher’s exact test NA 0.167
Education CMH test 3.607 0.058
Chronic pain Chi-square test 3.3547 0.067
How much do you know about your disease CMH test 4.357 0.037
Support from the family CMH test 0.04459 0.833
Burden of medical expenses on the family CMH test 11.46 0.001
Hematuria Chi-square test 0.0152 0.902
Bladder irritation Chi-square test 9.5759 0.002
Dysuria Corrected Chi-square test 0.8 0.372
Initial tumor or recurrent tumor Chi-square test 0.0599 0.807
Histopathological grade CMH test 2.716 0.099
Cancer stage Chi-square test 7.4498 0.006
Size of tumor Chi-square test 0.4421 0.506
Multiplicity CMH test 2.014 0.156
CIS Fisher’s exact test NA 0.549
AUA risk stratification CMH test 0.9252 0.336
CMH: Cochran-Mantel-Haenszel, CIS: carcinoma in situ, AUA risk stratification: American Urological Association risk stratification for 
NMIBC, NMIBC: non-muscle invasive bladder cancer

Table 5. Logistic regression of depressive symptoms

Variables p value OR 95% CI
How much do you know about your disease?

Not understanding 0.553
Intermediate 0.601 0.684 0.165–2.839
Understanding 0.304 0.456 0.102–2.041

Burden of medical expenses on the family
Light 0.029
Intermediate 0.131 2.320 0.779–6.905
Heavy 0.008 6.566 1.637–26.332

Bladder irritation
No
Yes 0.171 2.330 0.694–7.824

Cancer stage
Ta
T1 0.073 3.196 0.897–11.386

OR: odds ratio, CI: confidence interval
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include directly affecting physiological function and influenc-
ing behavioral mode.

According to classical theory, at the cellular level of a pa-
tient with depression, the number of NK cells, proportion of 
T cells, proportion of CD8+ T cells, proliferation ability of 

lymphocytes, phagocytosis of neutrophils, function of T cells 
and NK cells and activity of monocytes are decreased.24-26 At 
the molecular level, the basal cortisol of patients with depres-
sion is increased, and the HPA axis is disordered, leading to 
immune dysfunction.22,23

Depression can also affect the prognosis of cancer patients 
in terms of lifestyle. Patients with depressive symptoms tend 
to have unfavorable lifestyles (e.g., more smoking,27 more en-
ergy intake,28 lack of vitamins,29 and lack of exercise30), inferi-
or sleep quality and poor treatment compliance.31

Immune function plays an important role in the recurrence 
of bladder cancer.32 Poor lifestyle (especially smoking, obesity 
and lack of exercise) is a direct risk factor for bladder cancer.33 
These factors may jointly result in an increased recurrence rate 
of NMIBC patients with depressive symptoms.

Psychological therapy is an effective treatment for depres-
sion in cancer patients and should be considered for NMIBC 
patients with depressive symptoms,34,35 whereas there is no 
strong evidence on the effect of pharmaceutical therapy on 
depression in cancer patients.36 Clinicians can identify high-
risk patients with depressive symptoms with the abovemen-
tioned high-risk factor (burden of medical expenses of NMIBC 
on the family) and screen them. Then, psychological interven-
tion can be utilized on the diagnosed cases to prevent them 

Table 6. Univariate analyses of anxiety symptoms

Test method Statistics p value
Sex Chi-square test 2.2413 0.134
Age t test 0.0217 0.983
Marital status Fisher’s exact test NA 0.782
Medical insurance Fisher’s exact test NA 0.935
Education CMH test 0.6849 0.408
Chronic pain Chi-square test 9.2792 0.002
How much do you know about your disease? CMH test 4.191 0.041
Support from the family CMH test 0.2791 0.597
Burden of medical expenses on the family CMH test 13.85 <0.001
Hematuria Chi-square test 1.0043 0.316
Bladder irritation Corrected Chi-square test 6.8999 0.009
Dysuria Corrected Chi-square test 0.04 0.839
Initial tumor or recurrent tumor Chi-square test 0.0045 0.946
Histopathological grade CMH test 0.2757 0.600
Cancer stage Corrected Chi-square test 3.28 0.070
Size of tumor Chi-square test 1.1122 0.292
Multiplicity CMH test 0.1344 0.714
CIS Fisher’s exact test NA >0.999
AUA risk stratification CMH test 0.306 0.580
CMH: Cochran-Mantel-Haenszel, CIS: carcinoma in situ, AUA risk stratification: American Urological Association risk stratification for 
NMIBC, NMIBC: non-muscle invasive bladder cancer

Table 7. Logistic regression of anxiety symptoms

Variables p value OR 95% CI
How much do you know about your disease?

Not understanding 0.363
Intermediate 0.934 1.067 0.230–4.946
Understanding 0.369 0.467 0.088–2.464

Burden of medical expenses on the family
Light 0.048
Intermediate 0.081 2.915 0.875–9.710
Heavy 0.015 6.125 1.412–26.571

Bladder irritation
No
Yes 0.096 2.811 0.831–9.510

Chronic pain
No
Yes 0.023 3.447 1.182–10.052

OR: odds ratio, CI: confidence interval
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from a poorer quality of life and prognosis. Although we did 
not find that anxiety symptoms are an independent risk factor 
for recurrence, anxiety symptoms can also affect the quality of 
life of patients, so patients with high risk factors for anxiety can 
also be screened and receive intervention as appropriate.

This study has many advantages. First, it is a prospective 
study that is more compelling. In addition, all the patients un-
derwent TURBT and cystoscopy in the same hospital, so their 
hospitalization environment, medical service level and cost 
of disease were similar, which could have balanced some con-
founding factors. Meanwhile, our patients did not receive psy-
chotherapy or pharmacotherapy within 12 months after the 
first TURBT, so this study can better reflect the impact of un-
treated depressive or anxiety symptoms.

Second, there are few studies on the relationship between 
the recurrence rate of NMIBC patients and psychological symp-
toms, not to mention how to identify such patients clinically. 
A large amount of research has focused on the role of psycho-
logical factors in the prognosis of cancer, but researchers have 
tended to focus on the association between psychological dis-
orders and the survival rate but not the recurrence rate. This 
may be because in many malignant tumors, recurrence often 
indicates that the patient is difficult to cure, which can be re-
flected in the survival period. However, the recurrence rate of 
NMIBC patients is high, whereas the mortality rate is relatively 
low; therefore, this study mainly focused on recurrence, which 
may be more meaningful.

Third, there were few patients whose mental symptoms were 
serious enough to be diagnosed with major depressive disor-
der or anxiety disorder. These disorders may be so serious that 
their adverse effect on patient outcomes is irreversible, and it 
is also much more difficult to cure their mental disease. Our 
research was aimed at patients with depressive or anxiety symp-
toms. It is more common to see such patients, and their psy-
chological symptoms are relatively less serious. Depressive or 
anxiety symptoms may affect their quality of life and progno-
sis, but they are easier to treat comparatively, so they are of 
more clinical significance.

There are also a few limitations in this study. First, our sam-
ple size at present is small, and it is a single-center study. There-
fore, the association between depressive symptoms and re-
currence of NMIBC found in our study is preliminary, and so 
is the conclusion that the influence of depressive symptoms on 
the recurrence rate is most significant in the AUA intermedi-
ate-risk group. We hope to expand it into a multicenter large 
sample study to increase the persuasiveness of the conclusion.

Second, the patients in the study were volunteers. Only 31.4% 
of the eligible patients chose to participate, which might have 
caused selection bias: patients in extreme pain may be less likely 
than others to volunteer for the study. If this is the case, this 

study might have underestimated the overall depressive and 
anxiety symptoms of NMIBC patients, so the results may only 
be applicable to those who voluntarily join a psychological on-
cology study.

In conclusion, we found that NMIBC patients’ depressive 
symptoms, in addition to AUA risk stratification, were an in-
dependent risk factor for the 1-year recurrence rate. Mean-
while, we found that the increase in the recurrence rate caused 
by depressive symptoms was most significant in the interme-
diate-risk group. The intermediate-risk NMIBC patients had 
a similar recurrence rate to the high-risk group because of 
psychological distress, which suggests that we may consider 
adopting the strategy of postoperative examination and treat-
ment of the high-risk group. Personal information for these 
patients was also collected to identify the variables that may 
influence their depressive and anxiety symptoms, and we found 
that the “burden of medical expenses on the family” was an 
independent risk factor for depressive symptoms. The effec-
tiveness of psychological interventions on psychological dis-
tress is clear. Therefore, we suggest that clinicians pay close at-
tention to the mental health of patients with NMIBC in their 
work. Patients can be regarded as a high-risk population with 
depressive or anxiety symptoms if they have the above risk fac-
tors, which can help to identify and screen them earlier and 
apply proper treatment in time to avoid an undesirable prog-
nosis. We also suggest that a superior and interhospital medi-
cal history system should be established in China, which not 
only helps to carry out multicenter large sample research but 
also helps doctors obtain patients’ information more conve-
niently, identify patients with high-risk factors for depression 
and anxiety and provide screening, consultation and treatment 
for patients with psychological distress.

Depressive symptoms are an independent risk factor for 
recurrence in NMIBC patients. A heavier burden of medical 
expenses on the family is an independent risk factor for both 
depressive and anxiety symptoms in NMIBC patients. Addi-
tionally, chronic pain is a risk factor for anxiety symptoms in 
NMIBC patients. This study provided a theoretical foundation 
for clinical oncologists to pay more attention to the mental 
health of NMIBC patients.
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