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Purpose: While the mental health impact of a prostate
cancer diagnosis, including low-risk prostate cancer,
is well-documented, the effect of pre-existing anxiety
and/or depression on adherence to active surveillance
protocols in low-risk prostate cancer patients remains
unclear. This study assessed the association between
prior anxiety and/or depression and active surveillance
adherence in men with low-risk prostate cancer.
Methods: We conducted a retrospective, multicen-
ter study involving 426 men diagnosed with low-risk
prostate cancer who were recommended active surveil-
lance as the primary management strategy. Active
surveillance adherence was defined by completion of both
a prostate-specific antigen test and a prostate biopsy
within 18 months of diagnosis. Premature treatment

was identified as definitive treatment, either through
radiation therapy or radical prostatectomy.
Results: Men with a prior mental health diagnosis were
significantly less likely to adhere to active surveillance
than those without such a diagnosis (27.6% vs. 49.5%,
p = 0.006). These individuals had lower adherence
rates for prostate-specific testing (58.6% vs. 73.4%) and
biopsy (27.6% vs. 50.0%) and were more likely to aban-
don active surveillance in favor of immediate treatment
(39.7% vs. 25.0%, p = 0.005). No significant differences
were observed between patients with both anxiety and
depression versus those with a single diagnosis.
Conclusions: Pre-existing anxiety and/or depression is
associated with reduced active surveillance adherence
and a greater likelihood of premature treatment in men
with low-risk prostate cancer. These findings highlight
the importance of addressing psychiatric factors in low-
risk prostate cancer management and suggest avenues
for future research.

Key Words: anxiety, depression, active surveil-
lance, low-risk prostate cancer

Copyright © 2025 The Authors. Published by Tech Science Press; 32(1); March 2025 21

mailto:taylorz@mlhs.org
https://www.techscience.com/journal/CJU
https://www.techscience.com/
http://dx.doi.org/10.32604/cju.2025.064705


TAYLOR ET AL.

Introduction

Prostate cancer (PCa) is the most common cancer
among men in the United States, with an estimated
299,010 new cases in 2024.1 Given PCa’s often indolent
nature, recommended treatments vary according to
the patient’s risk profile. Low-risk prostate cancer
(LRPCa) is characterized by a prostate-specific anti-
gen (PSA) < 10 ng/mL, grade group 1, and clinical
stage T1-T2a.2 The American Urological Association
and the National Comprehensive Cancer Network
(NCCN) recommend active surveillance (AS) for
managing LRPCa. Multiple studies have demon-
strated that AS is a safe option for appropriately
selected men, preserving the option for curative treat-
ment if needed.2 AS protocols can vary, but generally
include regular PSA tests and repeat prostate biop-
sies within approximately one year.3 For instance,
the Prostate Cancer Research International Active
Surveillance (PRIAS) study recommends PSA testing
every three months for the first two years, digital
rectal exams every six months, and a repeat biopsy
one year after diagnosis.4

The adverse impact of a cancer diagnosis on men-
tal health is well-documented.5 For men undergoing
treatment for PCa, side effects such as urinary incon-
tinence and sexual dysfunction can lead to increased
anxiety and depression.6–8 While AS for LRPCa avoids
the immediate side effects associated with whole
gland therapy, it has nonetheless been linked to ele-
vated anxiety in patients.9 Although a diagnosis and
potential treatment for localized PCa is associated
with mental health decline, the effect of pre-existing
anxiety and/or depression on the treatment course in
men with LRPCa is less clear.

This study aims to assess whether men with a
prior diagnosis of anxiety and/or depression expe-
rience different treatment courses during AS for
LRPCa compared to those without documented men-
tal health conditions.

Methods

We conducted a retrospective cohort study of men
diagnosed with localized LRPCa at our institution
between October 2018 and June 2023. Patients’ demo-
graphic and health information, including mental
health diagnoses, were recorded prior to their PCa
diagnosis. Men with documented diagnoses of anx-
iety and/or depression were included. Those with
other mental health conditions (e.g., bipolar disor-
der, substance use disorder, or schizophrenia) or a
genetic predisposition to PCa (e.g., BRCA mutations

or high-risk genomic testing results) were excluded.
We recorded each patient’s PSA value at diagnosis, as
well as subsequent PSA values, repeat biopsy results,
and the timing of these events. Treatment details,
including radical prostatectomy or radiation therapy,
were also documented. Patients who received focal or
investigational therapies were excluded.

LRPCa was defined per the American Urologic
Association as having all of the following: clinical T
stage T2a or lower, PSA < 10 ng/mL, and no grade
group higher than 1 in any core.

AS adherence was defined as completing both a
PSA test and a prostate biopsy within 18 months of
diagnosis. Patients missing either component were
classified as nonadherent, and adherence to PSA and
biopsy protocols was recorded separately.

Premature treatment was defined as whole gland
treatment (radiation therapy or radical prostatec-
tomy) in men diagnosed with LRPCa. Patients who
transitioned to intermediate or higher risk during AS
and then received treatment were classified as AS
adherent.

Statistical Analysis

Descriptive statistics were used to characterize men
with and without a diagnosis of anxiety and/or
depression. Baseline and adherence differences
between the two groups were assessed using
two-sample t-tests for continuous variables and
chi-square tests for categorical variables. Sub-
group analyses for no mental health diagnosis,
anxiety only, depression only, and both anxiety and
depression were conducted similarly. A multinomial
logistic regression model was developed to explore
associations between nonadherence, adherence,
and premature treatment, adjusting for potential
confounders. A univariable model was first run,
followed by a multivariable model including age,
race, family history of PCa, and COPD, selected based
on clinical significance in prior studies or significant
baseline differences. Analyses were conducted
in Stata 18.0 (StataCorp, College Station, TX,
USA), with p-values < 0.05 considered statistically
significant. Regression results are presented with
95% confidence intervals.

This study received institutional review board
approval (IRB #: E-23-5351).

Results

A total of 426 men with LRPCa were included in the
study, of whom 58 had a diagnosis of anxiety and/or
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TABLE 1. Baseline characteristics by diagnosis of anxiety and/or depression

Anxiety and/or depression diagnosis
No Yes
n = 368 n = 58 p

Age (Mean/SD) 68.3 (7.6) 67.3 (7.2) 0.311
Race (n%) 0.399
White 303 (82.8%) 51 (87.9%)
Black 54 (14.7%) 7 (12.1%)
Other 9 (2.5%) 0 (0)
Family PCa Hx (Yes, n%) 103 (27.9%) 13 (22.4%) 0.375
PSA at diagnosis (Mean/SD) 5.6 (1.8) 5.4 (1.6) 0.334
Comorbidities (Yes, n%)
Hypertension 212 (57.9%) 38 (65.5%) 0.275
COPD 8 (2.2%) 5 (8.6%) 0.008
Type II diabetes 53 (14.4%) 11 (18.9%) 0.366
CKD 13 (3.5%) 1 (1.7%) 0.473
CAD 33 (9.0%) 5 (8.8%) 0.957
Mental health diagnosis (Yes, n%)
Anxiety only 0 26 (6.1%) NA
Depression only 0 13 (3.1%) NA
Both 0 17 (4.0%) NA

depression. Demographic and patient characteristics
are presented in Table 1. The average age was 68.3
years in the cohort without anxiety and/or depres-
sion and 67.3 years in those with anxiety and/or
depression (p = 0.311). Racial distribution was similar
between groups, with the majority being white males
(82.8% in the no anxiety and/or depression group and
87.9% in the anxiety and/or depression group; p =
0.399). There were no significant differences in PSA
levels at diagnosis (p = 0.334) or in family history of
prostate cancer (p = 0.375). Men with anxiety and/or
depression had significantly higher rates of COPD
(8.6% vs. 2.2%, p = 0.008), while no differences were
observed in other comorbidities, including hyperten-
sion (57.9% vs. 65.5%, p = 0.275), type II diabetes
(14.4% vs. 18.9%, p = 0.366), chronic kidney disease
(3.5% vs. 1.7%, p = 0.473), or coronary artery disease
(9.0% vs. 8.8%, p = 0.957).

Men with anxiety and/or depression were signifi-
cantly less likely to adhere to AS protocols compared
to those without these diagnoses. Only 27.6% of those
with anxiety and/or depression were fully adher-
ent to their AS protocol, a rate significantly lower
than the 49.5% adherence observed in men without
these mental health conditions (p = 0.006). Addi-
tionally, men with anxiety and/or depression were
more likely to forgo AS and opt for whole gland
treatment (39.7% vs. 25.0%, p = 0.005). PSA adherence
was achieved by 58.6% of men with anxiety and/or

depression, compared to 73.4% of those without such
diagnoses (p = 0.063). Among those who chose pre-
mature treatment, 34.8% of men with anxiety and/or
depression underwent radical prostatectomy, while
65.2% received radiation therapy. See Table 2.

Further evaluation showed that complete AS
adherence was achieved in 30.8% of patients with
anxiety only, compared to 23.1% of those with depres-
sion only. Patients diagnosed with both anxiety and
depression had an adherence rate of 23.5%. PSA
adherence was observed in 50.0% of patients with
anxiety only, versus 46.2% of those with depression
only. A premature stop to AS occurred in 46.2% of
anxiety-only patients and 53.9% of those with depres-
sion only. See Table 3.

Multivariable regression analysis indicated that
men with anxiety and/or depression had a rela-
tive risk ratio of 2.5 for nonadherence to AS (95%
CI: 1.2–5.2, p < 0.05), as shown in Figure 1. Age,
race/ethnicity, family history, and COPD were not
significantly associated with nonadherence in the
multivariable model. The analysis also revealed a
relative risk ratio of 3.0 (95% CI: 1.5–6.1, p < 0.05)
for premature AS discontinuation among those with
anxiety and/or depression, as shown in Figure 2.
Additionally, Black race was associated with a rel-
ative risk ratio of 2.5 (95% CI: 1.3–4.8, p < 0.05)
for premature AS discontinuation compared to white
individuals. Family history and COPD were not
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TABLE 2. Rates of adherence to active surveillance and premature stop with those
who had a diagnosis of anxiety and/or depression and those who did not

Anxiety and/or depression diagnosis
No Yes
n = 368 n = 58 p

Complete adherence 0.006
Yes 182 (49.5%) 16 (27.6%)
No 94 (25.5%) 19 (32.8%)
Premature stop 92 (25.0%) 23 (39.7%)
PSA adherent 0.063
Yes 270 (73.4%) 34 (58.6%)
No 6 (1.6%) 1 (1.7%)
Premature stop 92 (25.0%) 23 (39.7%)
Biopsy adherent 0.005
Yes 184 (50.0%) 16 (27.6%)
No 92 (25.0%) 19 (32.8%)
Premature stop 92 (25.0%) 23 (39.7%)

TABLE 3. Rates of adherent active surveillance and premature treatment in those with
anxiety only, depression only, and with both

Anxiety and/or depression diagnosis
None Anxiety only Depression only Both
n = 368 n = 26 n = 13 n = 17 p

Complete adherence 0.006
Yes 182 (49.5%) 8 (30.8%) 3 (23.1%) 4 (23.5%)
No 94 (25.5%) 6 (23.1%) 3 (23.1%) 9 (52.9%)
Premature stop 92 (25.0%) 12 (46.2%) 7 (53.9%) 4 (23.5%)
PSA adherent 0.063
Yes 270 (73.4%) 13 (50.0%) 6 (46.2%) 13 (76.5%)
No 6 (1.6%) 1 (3.9%) 0 (0) 0 (0)
Premature stop 92 (25.0%) 12 (46.2%) 7 (53.9%) 4 (23.5%)
Biopsy adherent 0.005
Yes 184 (50.0%) 8 (30.8%) 3 (23.1%) 4 (23.5%)
No 92 (25.0%) 6 (23.1%) 3 (23.1%) 9 (52.9%)
Premature stop 92 (25.0%) 12 (46.2%) 7 (53.9%) 4 (23.5%)

significantly associated with higher rates of prema-
ture AS discontinuation.

Discussion

To our knowledge, this is the first study to demon-
strate an association between a pre-existing diagnosis
of anxiety and/or depression and the treatment
course of men with LRPCa. We found that men
with a prior diagnosis of anxiety and/or depres-
sion exhibited higher rates of nonadherence to AS
protocols and more frequently received premature

treatment with either radiation therapy or radical
prostatectomy.

Anxiety and depression are common diagnoses
in the United States, affecting an estimated 6.8 mil-
lion individuals with generalized anxiety disorder
(GAD) and 21 million with major depressive disor-
der (MDD) annually, according to the Anxiety and
Depression Association of America and the National
Institute of Mental Health. Prostate cancer is most
frequently diagnosed between the ages of 65 and
74, with previous studies reporting anxiety rates of
2.69% and depression rates of 4.4% in men within this
age range.10,11 In our cohort, 6.1% had anxiety only,
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FIGURE 1. Forrest plot demonstrating relationship
between nonadherence and adherence to active
surveillance protocols from multinomial logistic
regression analysis. Point demonstrates estimated rel-
ative risk with associated 95% confidence interval

FIGURE 2. Forrest plot demonstrating relationship
between premature stop versus adherence to active
surveillance protocols from multinomial logistic
regression. Point demonstrates estimated relative risk
with associated 95% confidence interval

3.1% had depression only, and 4.0% had both anxi-
ety and depression. Despite the prevalence of these
conditions, there is a lack of literature on their impact
on AS adherence in men with LRPCa. Studies have
shown that anxiety during AS is linked to a quicker
transition to active treatment. For example, Latini
et al. found that increasing anxiety scores indepen-
dently predicted treatment initiation, but the study
did not examine the impact of pre-existing anxiety or
depression before LRPCa diagnosis.12

The mental health burden associated with AS is
well documented,12 and some reports suggest that
men on AS have greater unmet needs than those
with more advanced cancer.13 Studies have shown

that anxiety may increase in men with PCa due to
uncertainty, loss of control, and insufficient support
and education regarding initial treatment planning.12

Mental health disorder prevalence ten years post-
diagnosis is highest among patients undergoing
watchful waiting, compared to those who had radi-
cal prostatectomy or radiotherapy.14 AS protocols are
variable and can differ among providers;15 however,
all generally include regular PSA testing and repeat
biopsies.16 Each test may provoke patient anxiety due
to the uncertainty it brings and the potential for
disease progression.17

When analyzed separately, patients with anxiety
only or depression only demonstrated significantly
lower AS adherence and higher rates of premature
AS cessation compared to those without anxiety or
depression. Notably, having both anxiety and depres-
sion did not lead to significantly different adherence
rates compared to those with either condition alone.

Our findings suggest an opportunity to better
support men with anxiety and/or depression who
are undergoing AS for LRPCa. Diagnoses of anxiety
and/or depression may contribute to overtreatment
via radical prostatectomy or radiation therapy or may
increase the risk of AS nonadherence. Adherence
to AS protocols might be improved through psy-
chosocial interventions, particularly for patients with
pre-existing mental health conditions.

The need for psychiatric support in cancer care
is well recognized. A UK study found that 73% of
patients with both depression and cancer were not
receiving adequate treatment for their depression.18

While the integration of psychiatry and oncology
is not new—the American Psychosocial Oncology
Society was established in the 1980s to coordi-
nate care across disciplines19—the use of integrative
care models remains limited in many urology prac-
tices, particularly regarding psychiatric services.18,20

An integrated care model involves a coordinated
network of healthcare providers delivering compre-
hensive services to specific patient populations.21

Tumor boards are an example of an integrative
model used to treat urologic cancers, showing clinical
impact on both diagnosis and treatment decisions
compared to those made by individual urologists.22

The documented links between psychiatric illness
and genitourinary cancers, such as the neuropsychi-
atric side effects of androgen deprivation therapy
in PCa and higher suicide rates in bladder cancer
patients, underscore the need for enhanced mental
healthcare in urology.23,24 Furthermore, studies sug-
gest that utilizing psychiatric care in emergency or
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inpatient settings may correlate with higher prostate
cancer-specific mortality, highlighting the importance
of accessible mental healthcare.25 Integrating mental
health services into urology, whether through on-site
psychiatry consultations or proactive mental health
screening by non-psychiatrists, could improve out-
comes for PCa patients. Based on our findings, we
suggest that urologist should recommend psychiatric
assistance for men with a new diagnosis of LRPCa.

Current guidelines recommend PSA testing and
repeat prostate biopsies to monitor disease pro-
gression, although no standardized protocol for the
timing of these tests exists, with intervals varying
across major AS cohorts.26–29 We did not consider mul-
tiparametric MRI (mpMRI) as a substitute for repeat
PSA and biopsy due to its unclear role in AS for
LRPCa.30 Current guidelines on AS for LRPCa recom-
mend using mpMRI to supplement risk stratification
but do not suggest it should replace periodic biop-
sies.2 Ideally, AS protocols should be personalized,
and further studies are needed to define the role of
mpMRI in this setting.

Despite the low AS adherence rates in men with
a diagnosis of anxiety and/or depression, these find-
ings do not support offering whole gland treatment
in leu of AS. Rather, these findings suggest that these
men may need a more comprehensive approach with
involvement of other health professionals with psy-
chiatric training. It should be noted that even in the
men without a diagnosis of anxiety and/or depres-
sion, adherence rates were low. Less than half of
these men had complete adherence. While outside
of the scope of this article, this finding does suggest
that continued work should be done to improve AS
adherence in all men.

There are several limitations to this study. First,
all patients were from a specific geographic region
in southeastern Pennsylvania, which may limit gen-
eralizability. Additionally, diagnoses of anxiety and
depression were not verified using DSM-5 criteria
for GAD and MDD, nor were patients assessed
with standardized tools such as the Patient Health
Questionnaire-9 (PHQ-9) or Generalized Anxiety
Disorder-7 (GAD-7). Therefore, any documented
history of anxiety and/or depression was treated
uniformly. Future prospective studies should incor-
porate objective mental health assessments like the
PHQ-9 or GAD-7 for patients eligible for AS. Fur-
thermore, we did not account for individuals who
developed anxiety and/or depression during the
study period, nor did we evaluate the impact of phar-
macotherapy on anxiety and/or depression. Finally,
as a retrospective study, there are inherent limitations
and potential biases associated with the study design.

Conclusion

This study highlights a gap in care, as men with a
prior diagnosis of anxiety and/or depression show
lower AS adherence rates and higher rates of pre-
mature treatment initiation. Integrating mental health
support into structured AS guidelines to address
the unique psychiatric needs of these patients may
improve AS adherence and optimize outcomes in
LRPCa management.
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