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ABSTRACT         ARTICLE INfO______________________________________________________________     ______________________
Objective: The aim of the present study was to determine state anxiety following ra-
dical treatment for localized prostate cancer (PCa), and the impact of trait anxiety on 
psychological well-being in affected patients.
Material and Methods: The present study was a cross-sectional survey of 70 men with 
localized PCa performed between February 2012 and July 2012. Of those, 21, 25, and 
24 patients were treated by radical retropubic prostatectomy (RRP), permanent pros-
tate brachytherapy (PPB), and external beam radiotherapy (EBRT), respectively. State 
anxiety, trait anxiety, and general health were assessed using the State-Trait Anxiety 
Inventory and 8 Items Short Form Health Survey (SF-8).
Results: The rate of very high and high state anxiety in patients who received RRP was 
47.6%, while that in patients who received PPB and EBRT was 40.0% and 37.5%, res-
pectively. In contrast, the rate of very high and high trait anxiety in the RRP group was 
much lower (23.7%). Trait anxiety showed a high correlation with state anxiety and 
the mental health component summary of SF-8 (correlation coefficient=0.715, -0.504). 
Conclusions: Trait anxiety was associated with the degree of state anxiety regarding 
treatments for PCa, followed by change in state anxiety, which might have effects on 
psychological well-being. Information regarding state anxiety as a consequence of tre-
atments and trait anxiety measurement tool are important considerations for treatment 
decision-making in newly diagnosed PCa patients.
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INTRODUCTION

The incidence rate of localized prostate 
cancer (PCa) has been increasing (1), mainly be-
cause of the wide availability of prostate specific 
antigen (PSA) screening (2). The majority of men 
with localized PCa primarily undergo some form 
of radical treatment, such as radical retropubic 
prostatectomy (RRP), external beam radiothera-
py (EBRT), or permanent prostate brachytherapy 
(PPB) (3). However, since RRP and radiotherapy 

achieve similar oncological outcomes in most pa-
tients (4), they are often troubled by treatment de-
cision-making for newly diagnosed localized PCa.

Each of those radical treatments is associa-
ted with a distinct profile of longitudinal health-
-related quality of life (HRQOL) (5). Thus, HRQOL 
measures are an important consideration for de-
ciding treatment. Recently, a number of studies 
have reported HRQOL in cases of localized PCa 
with the aim of providing information concerning 
the potential consequences of treatments (6-8). 
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However, despite increased focus on disease-spe-
cific HRQOL, less attention has been given to the 
psychological well-being of affected patients.

Anxiety is defined as a state of apprehen-
sion and fear arising from anticipation of a thre-
atening event, and it often impairs physical and 
psychological functions (9). A recent meta-analy-
sis (10) revealed that anxiety was most likely to be 
a problem in cancer survivors. The present study 
investigated anxiety using State-Trait Anxiety In-
ventory (STAI) (11), a widely used questionnaires 
to measure anxiety, in patients being treated for 
localized PCa. In particular, this tool can measure 
both state anxiety (how anxious a person is fe-
eling at a particular moment) and trait anxiety 
(how dispositionally anxious a person is across 
time and situations). The aim of the present study 
was to determine state anxiety following each ra-
dical treatment for localized PCa, and the impact 
of trait anxiety on psychological well-being and 
treatment decision-making in affected patients.

MATERIALS AND METHODS

The present study was performed as a 
cross-sectional survey of 70 men with localized 
PCa being treated in our outpatient clinic between 
February and July 2012. Of those, 21, 25, and 24 
were treated by RRP, PPB, and EBRT, respectively. 
Exclusion criteria were past history of any neu-
ropsychiatric disorder or any psychoactive drug 
use, and progressive disease. Anxiety and gene-
ral health were assessed using self-report ques-
tionnaires. Approval for data collection in this 
comprehensive assessment was provided by the 
Institutional Review Board of our institution (No. 
1163) and written informed consent was obtained 
from each patient.

The questionnaires consisted of two di-
fferent instruments, with the Japanese version of 
each confirmed for reliability and validity (12,13). 
First, anxiety was measured using the STAI (12), 
which consists of two separate sub-scales (state 
and trait anxiety) containing 20 items each. Each 
item is scored from 1 to 4, with the total score ran-
ging from 20 to 80 for each scale and high scores 
indicating increased anxiety. In addition, results 
of the STAI can be divided into 5 degrees of trait 

and state anxiety, including very low, low, normal, 
high, and very high. Second, general health was 
assessed using the 8 Items Short Form Health Sur-
vey (SF-8) (13). This questionnaire is comprised of 
8 sub-scales, each of which measures a different 
health dimension; physical function, role-phy-
sical, bodily pain, general health, vitality, social 
function, mental health, and role-emotional. The 
SF-8 generates two summary scores, the physi-
cal health component summary (PCS) and mental 
health component summary (MCS). In the present 
study, the score for each of the 8 subscales, and 
PCS and MCS were determined using the Norm-
-Based Scoring method, which is based on a large-
-scale population study conducted in Japan (13).

Comparisons of clinical characteristics and 
each SF-8 score among the 3 groups were made 
using a Kruskal-Wallis or Chi-square test. Correla-
tions of trait anxiety with state anxiety, PCS, and 
MCS were examined by Spearman’s rank correla-
tion. All statistical analyses were performed using 
SPSS version 12 for Windows (SPSS Inc, Chicago, 
IL). P-values less than 0.05 were considered to in-
dicate statistical significance.

RESULTS

Table-1 shows the clinical characteristics 
of the 70 patients. There were no significant diffe-
rences in regard to follow-up term at time of the 
survey among the 3 groups (p=0.233). In contrast, 
age at treatment in the RRP group was younger 
than that in the PPB and EBRT groups (p=0.005). 
The mean value for PSA at diagnosis in the PPB 
group was lower than in the other groups (p<0.001). 
In addition, clinical diagnosis and Gleason sum in 
the PPB group were the lowest among the groups 
(p=0.007, <0.001). In the present study, the defi-
nition of biochemical recurrence differed between 
prostatectomy cases (two consecutive PSA values 
of 0.2 ng/mL or greater (14)) and radiation cases 
(elevation of 2 ng/mL above post-treatment PSA-
-nadir (15)). Based on those definitions, 6 patients 
were diagnosed with biochemical recurrence, and 
no local recurrence or distant metastasis was con-
firmed. Table-2 presents scores of the 8 subsca-
les and 2 component summaries of the SF-8 for 
outpatients who received radical treatment for lo-
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Table 1 - Clinical characteristics of study population.

RRP
(n=21)

PPB
(n=25)

EBRT
(n=24)

p-value

Age at treatment (years) 65.3 ± 7.8 68.7 ± 5.3 72.0 ± 5.2 p=0.005
†

Follow up at survey (month) 12.5 ± 18.1 15.6 ± 13.1 14.8 ± 13.4 p=0.233
†

PSA at diagnosis (ng/mL) 13.2 ± 7.3 6.7 ± 2.6 21.0 ± 33.5 p<0.001
†

Clinical diagnosis T1c 6 (28.6) 13 (52.0) 8 (33.3)

T2 14 (66.7) 12 (48.0) 9 (37.5) p=0.007
‡

T3a 1 (4.7) 0 (0) 7 (29.2)

Gleason sum ≤ 6 6 (28.6) 13 (52.0) 5 (20.8)

7 12 (57.1) 12 (48.0) 7 (29.2) p<0.001
‡

≥ 8 3 (14.3) 0 (0) 12 (50.0)

Recurrence 3 (14.3) 0 (0) 3 (12.5)

Data are presented as mean±SD or N(%). † Kruskal-Wallis test; ‡ Chi-square test.

Table 2 - Subscales and component summaries of Sf-8 in 3 treatment groups.

RRP PPB EBRT p-value
†

General health 51.7 ± 6.1 51.3 ± 8.5 48.9 ± 8.4 p=0.493

Physical functioning 46.4 ± 9.6 48.9 ± 5.9 46.7 ± 9.1 p=0.607

Role physical 47.2 ± 8.2 49.5 ± 8.9 46.9 ± 9.9 p=0.315

Bodily pain 53.1 ± 7.8 52.3 ± 7.5 53.6 ± 7.3 p=0.678

Vitality 52.9 ± 6.2 52.0 ± 6.5 50.9 ± 7.9 p=0.876

Social functioning 47.8 ± 9.8 50.2 ± 6.9 49.0 ± 7.6 p=0.741

Mental health 49.8 ± 5.8 51.4 ± 6.0 50.4 ± 8.0 p=0.574

Role emotional 48.4 ± 9.8 49.8 ± 7.2 48.8 ± 7.3 p=0.858

PCS 48.3 ± 7.7 49.0 ± 6.5 47.4 ± 8.2 p=0.934

MCS 49.1 ± 6.7 50.3 ± 6.1 49.5 ± 7.6 p=0.909

Data are presented as mean±SD. † Kruskal-Wallis test. PCS; physical health component summary, MCS; mental health component summary.

calized PCa. There were no significant differences 
among the 3 groups for any of those scores.

Figure-1A shows state anxiety in our 70 pa-
tients who received radical treatments for localized 
PCa. It is noteworthy that 29 (41.4%) had very high 

or high state anxiety. The rate of very high and high 
state anxiety in those who received RRP was 47.6%, 
while that in patients who received PPB or EBRT 
was 40.0% and 37.5%, respectively. Figure-1B sho-
ws trait anxiety in these patients. The rate for very 
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high and high trait anxiety in all patients was 31.4%. 
Notably, only 5 (23.8%) in the RRP group showed 
very high or high trait anxiety, while 10 (41.7%) in 
the EBRT group had very high or high trait anxiety.

Figure 2A, B, and C show correlations of 
trait anxiety with state anxiety, PCS, and MCS, as 
determined by Spearman’s rank correlation coeffi-
cient. The coefficient of determination was 0.715 
for trait anxiety and state anxiety, -0.352 for trait 
anxiety and PCS, and -0.504 for trait anxiety and 
MCS. The remarkably high coefficient between 
trait anxiety and state anxiety indicated that trait 
anxiety was strongly correlated to state anxiety in 
our patients. In addition, the correlation of trait 
anxiety with MCS was stronger than with PCS.

DISCUSSION

Recently, a number of prospective studies 
have investigated erectile dysfunction, inconti-
nence, bowel urgency, and other adverse effects 
following treatment with RRP, EBRT, and PPB 
(6, 7). In addition, the relationship between post-
-treatment problems and HRQOL was examined 
(8). However, despite increased focus on physical 
problems following those treatments, little atten-
tion has been given to related psychological dis-
tress. A large population based study (16) showed 
that the prevalence rate of psychological distress in 

cancer patients was 35.1%. However, psychologi-
cal distress often goes unrecognized (17) and can 
have negative implications for patients including 
reduced HRQOL (18). The present findings revealed 
that the rate of very high or high state anxiety was 
41.4% in patients with localized PCa following ra-
dical treatments. A recent meta-analysis (10) repor-
ted that anxiety was most likely to be a problem in 
cancer survivors. Physicians should recognize the 
importance of screening for state anxiety in men 
with PCa.

A recent meta-analysis (19) showed that the 
prevalence of anxiety in patients with PCa were di-
fferent across the different treatment stages. Inte-
restingly, the prevalence of anxiety in patients who 
have completed treatment was higher than that in 
patients who were currently undertaking treatment. 
The increased anxiety following radical treatment 
for PCa could be related to a fear of recurrence 
(20). In particular, it was reported that PSA testing 
was associated with a significant amount of anxie-
ty (20). Therefore, it is thought that the periodical 
screening for state anxiety following radical treat-
ment is necessary to minimize the impact of anxie-
ty on psychological well-being.

Psychological well-being in patients is as-
sociated with adverse effects following radical tre-
atments for PCa. It was reported that the degree of 
anxiety in patients who received RRP was associa-

figure 1 - State anxiety and trait anxiety in patients who received radical treatments for localized PCa are shown in a and 
b, respectively. Twenty-nine of the 70 patients (41.4%) had very high or high state anxiety. The degree of state anxiety in 
patients who received RRP was highest among the 3 groups, while that of trait anxiety was lowest.

A B
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ted with sexual outcome (21). In addition, patients 
who were experiencing urinary and bowel symp-
toms tended to suffer from moderate to higher dis-
tress compared with patients reporting no or fewer 
such symptoms (22). Furthermore, the presence of 
comorbid psychiatric conditions was reported to be 
a risk factor related to poor HRQOL in patients af-
ter treatment (23). In the present study, we found a 
robust correlation between the elevation of trait an-
xiety and that of state anxiety. Among the 3 groups, 
trait anxiety was lowest and state anxiety was hi-
ghest in patients who received RRP, suggesting that 
those with high trait anxiety should avoid RRP. Our 
findings indicate that trait anxiety measurement is 
an important tool for treatment decision-making for 
newly diagnosed PCa patients.

The increase in life expectancy of patients 
with localized PCa has highlighted HRQOL after 
treatment as a key issue. Our results revealed that 
trait anxiety is associated with the degree of sta-
te anxiety in regard to treatments for PCa, follo-
wed by change in state anxiety, which might have 
effects on psychological well-being. Therefore, the 
present study shows the potential of assessment 
of trait anxiety predicts post-treatment psycholo-
gical well-being. However, our analysis has some 
limitations. First, there is no significant difference 
in comparison of state anxiety and trait anxiety 
among 3 groups. Second, the present study had a 
relatively small sample size that might not have 
statistical power sufficient to show correlations of 
trait anxiety with state anxiety, PCS, and MCS. 
Third, due to the cross-sectional nature of the pre-
sent study, there were no pre-treatment STAI data 
available. Therefore, we were unable to investiga-
te the change in state anxiety in regard to radical 
treatments for localized PCa. On the other hand, 
trait anxiety is a personal characteristic defined 
as feelings of stress, worry, and discomfort (11). 
As a result, such pre-treatment data may not be 
necessary, because there are likely minimal chan-
ges. Nevertheless, a large scale longitudinal study 
that includes pre-treatment data may be useful 
for gathering additional information about anxie-
ty regarding radical treatments for localized PCa. 
Information in regard to state anxiety related to 
the outcome of treatments and trait anxiety me-
asurements are anticipated to become important 

figure 2 - Correlations of trait anxiety with state anxiety, 
PCS, and MCS are shown (Spearman’s rank correlation 
coefficient) (A, B, C). Trait anxiety was strongly correlated 
to state anxiety. In addition, the correlation of trait anxiety 
with MCS was stronger than that with PCS.

A

B

C
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considerations for treatment decision-making for 
newly diagnosed PCa patients.

CONCLUSIONS

In the present study we utilized the STAI, a 
widely used questionnaire to assess the types and 
degree of anxiety in patients undergoing radical 
treatments for localized PCa. Our results indica-
te that trait anxiety is associated with the degree 
of state anxiety in regard to treatments for PCa, 
followed by change in state anxiety, which mi-
ght have effects on psychological well-being. The 
present study shows the potential of assessment 
of trait anxiety to predict post-treatment psycho-
logical well-being.

ABBREVIATIONS

PCa = Prostate cancer
PSA = Prostate specific antigen
RRP = Radical retropubic prostatectomy
EBRT = External beam radiotherapy
PPB = Permanent prostate brachytherapy
HRQOL = Health-related quality of life
STAI = State-Trait Anxiety Inventory
PCS = Physical health component summary
MCS = Mental health component summary
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