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In this study, the pattern of depressive mood in patients following radi-
cal prostatectomy (RP) for localized prostate cancer (PCa) was deter-
mined. A total of 30 patients (aged 68.03± 6.1 years) who were diagnosed 
with localized PCa and underwent RP within 1 month entered the study. 
Evaluations included body mass index, prostate-specific antigen, tes-
tosterone, underlying disease, international prostate symptom score 
and quality of life (QoL), international index of erectile function as well 
as Beck depression inventory (BDI), both at the initial stage and 3 months 
later. Basic demographic data, laboratory results, and questionnaires 
were analyzed statistically. The BDI score significantly decreased 3 
months after the surgery. In correlation analysis, BDI was related with 
the international prostate symptom score but not with the underlying 
disease, QoL or international index of erectile function. Body mass in-

dex was identified as one of the risk factors to decrease the probability 
of BDI score (≥ 3) significantly. Underlying disease increased the prob-
ability of BDI score. In the assessment of the correlation between BDI 
and each subscale, sadness, self-dislike, self-criticalness, and worth-
lessness showed high correlation. In the early period, depressive mood 
was improved at the short-term follow-up in localized PCa patients after 
RP. Voiding symptoms were only related with the depressive mood, but 
not with other parameters, including sexual function. The depressive 
mood had no effect on the QoL in the early stage. 
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INTRODUCTION

Cancer patients are prone to depression, with a 22%–29% me-
dian prevalence rate (Raison and Miller, 2003). Intuitionally, 
many factors like fear of cancer, economic burden, treatment-re-
lated physical and psychotic burden, and functional deterioration 
might have an effect on patients’ depression. Considering the fact 
that one of the cancers with the highest incidence in men around 

the world is the prostate cancer (PCa), research regarding the rela-
tionship between PCa and depression is far-reaching. Like other 
malignancies, it has been known that PCa is related with depres-
sion (Derogatis et al., 1983; Roth et al., 1998). A previous report 
found that almost 30% of PCa patients met general distress status 
in the clinical field (Carlson et al., 2004). However, the main re-
search interest concerning depression in PCa patients is usually 
related to advanced PCa with androgen deprivation treatment 
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(ADT) because many studies have suggested that there is a posi-
tive association between ADT and depressive mood (Dinh et al., 
2016; Nead et al., 2017; Thomas et al., 2018).

Localized PCa has a high success rate of treatment and 5-year 
survival rate (Walz et al., 2007), and there are some reports that 
early localized PCa patients have a low level of psychopathology 
(Bisson et al., 2002), therefore the interest regarding the psycho-
pathologic effect in this population has been relatively low. How-
ever, recently contradictory research has been published stating 
that newly diagnosed PCa is associated with psychotic distress 
and also increased the risk of suicide by 2.5 times within 1 year of 
diagnosis, compared to the general population (Fang et al., 2012), 
and persistently elevated the risk thereafter (Fang et al., 2012; 
Nelson et al., 2009). At the same time the interest in the quality 
of life (QoL) has elevated, generating a recent increase in the ne-
cessity for research regarding the relationship between localized 
PCa and depression. Furthermore, although the most common 
treatment for localized PCa is radical prostatectomy (RP), the fact 
is, little is known about the relationship between RP for PCa and 
emotional stress, including depression (Wilt et al., 2009). Accord-
ingly, psychopathological status is less frequently treated than sys-
temic and physical pathologic status (Kurtz et al., 2001). Under-
standing the relationship between depressive mood and PCa is es-
sential for providing proper treatment and support for PCa pa-
tients because some studies have suggested that depression is re-
lated with QoL as well as with the cancer survival rate (Jayadevap-
pa et al., 2012; Satin et al., 2009).

Some potential factors known to have an effect on depression in 
patients with localized PCa after RP include age, obesity, cancer 
stage, serum testosterone, underlying disease, lower urinary tract 
symptoms (LUTS), sexual function, and QoL (Nelson et al., 2011; 
Tavlarides et al., 2013; van den Beuken-van Everdingen et al., 
2009). Likewise, with the relationship between PCa and depres-
sive mood, there is a shortage of studies exploring factors influ-
encing depressive mood in PCa patients and patterns in that rela-
tionship.

The study objective is to determine the pattern of depressive 
mood in patients who underwent RP for localized PCa and the 
diverse factors that may affect depressive mood in the early period 
after the surgery. 

MATERIALS AND METHODS 

Participants
This present study was performed with a total of 30 patients 

who were newly diagnosed with localized PCa and underwent RP 
in our hospital. The principles of the Helsinki Declaration were 
followed in lieu of formal ethics committee approval and all study 
processes were approved by the Gachon University Institutional 
Review Board (approval number: GCIRB 2017-296). 

The study period was from September 2017 to August 2018, 
including a total of 30 patients (aged 68.03±6.1 years) who were 
diagnosed with localized PCa and underwent RP within 1 month 
of diagnosis. All of the patients had no history of psychopatho-
logical disease including depression. The participation in this 
study was voluntary and all the patients submitted informed con-
sent. Evaluations included body mass index (BMI), initial serum 
prostate specific antigen, serum testosterone, and assessment for 
the underlying disease.

Functional measurement
Three questionnaires were used to assess the study parameters: 

(a) the International Prostatic Symptom Score (IPSS) & QoL, (b) 
the International Index of Erectile Function (IIEF), and (c) Beck 
depression inventory (BDI). IPSS and QoL is a questionnaire used 
to evaluate LUTS and QoL which shows both compatibility and 
reliability (Boyle, 1997). IIEF is a widely used multi-dimensional 
self-reported questionnaire for the evaluation of male sexual func-
tion and has been regarded as the gold-standard treatment out-
come measurement for erectile dysfunction (Rosen et al., 2002). 
BDI is widely used self-reported questionnaire that evaluates the 
degree of depressive symptoms and it has been proven to have 
both reliability and sensitivity (Pop-Jordanova, 2017). 

IPSS, QoL, IIEF, and BDI were assessed twice, within 1 month 
after RP and again 3 months later. All questionnaires were an-
swered using a self-recorded method under the assistance of a 
trained nurse.

Statistical analysis
Basic demographic data, laboratory results, and questionnaire 

data were analyzed statistically. The comparison of parameters be-
tween initial assessment and follow-up assessment was evaluated 
using paired t-tests. The Kolmogorov–Smirnov test was used to 
verify the normality of distribution of continuous variables. Cor-
relation between BDI score and other variables such as age, BMI, 
testosterone level, IPSS, QoL, IIEF and underlying disease was 
evaluated using the Pearson correlation coefficient. Inter-scale cor-
relation between BDI and each subscale for evaluation of the de-
gree of correlation was also verified using the Pearson correlation 
coefficient. To assess a possible predictive value of variables on the 
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change of depressive mood (≥3), logistic regression analysis was 
performed using the initial BDI score as the dependent variable, 
with age, BMI, testosterone level, initial IPSS, initial QoL, initial 
IIEF, and underlying disease used as the independent variables. 
The data are presented with mean±standard deviation and all 
tests were considered significant two-sided with P<0.05. Statisti-
cal analyses were performed with IBM SPSS Statistics ver. 22.0 
(IBM Co., Armonk, NY, USA).

RESULTS

Patient characteristics are summarized in Table 1. BDI level 
significantly decreased 3 months later, but other parameters such 
as testosterone, IPSS, QoL, and IIEF were not significantly differ-
ent (Table 2). When the target patients were divided into an older 
and a younger group (age ≥70 and age <70 years), no change in 
BDI between initial assessment and assessment 3 months later 
was detected in both groups (Table 2). BDI scores were related 

Table 1. Patient characteristics (n= 30)

Demographic parameter Value

Age (yr) 68.03± 6.10
Body mass index (kg/m2) 25.92± 2.99
Prostate-specific antigen (ng/mL) 1.18± 4.28
Stage T1–2N0M0 
Underlying diseases (n) 21
   Hypertension 17
   Diabetes mellitus   2
   Heart disease   4
   Other disease   8

Values presented as mean± standard deviation or number.

Table 2. Study parameters, at initial assessment and 3 months later

Parameter Initial 3 months later P-value

TST (ng/dL) 384.80± 172.33 392.36± 190.49 0.881
IPSS 11.93± 8.63 11.13± 8.89 0.506
QoL 2.57± 2.43 2.83± 1.26 0.187
IIEF 3.80± 3.92 3.67± 3.76 0.712
BDI 11.30± 9.49 9.83± 8.79 0.023*
   Age < 70 yr (n= 15) 9.87± 7.34 8.40± 6.15 0.106
   Age ≥ 70 yr (n= 15) 12.73± 11.34 11.27± 10.85 0.127
   BDI guilt 0.17± 0.38 0.40± 0.67 0.032*
   BDI loss energy 0.83± 0.99 0.47± 0.51 0.046*

Values presented as mean± standard deviation.
TST, testosterone; IPSS, International Prostatic Symptoms Score; QoL, quality of 
life; IIEF, International Index of Erectile Function; BDI, Beck depression inventory.
*P< 0.05 considered significant.

Table 3. Correlation analysis between BDI & assessed parameters

Age BMI Underlying diseases TST IPSS QoL IIEF

BDI initial β 0.123 0.048 0.147 0.165 0.423* 0.301 -0.108
P 0.518 0.805 0.437 0.383 0.020 0.106 0.570

BDI 3 months later β 0.170 -0.076 0.181 0.041 0.429* 0.239 -0.081
P 0.369 0.369 0.338 0.834 0.018 0.203 0.670

BDI, Beck depression inventory; BMI, body mass index; TST, testosterone; IPSS, International Prostatic Symptoms Score; QoL, quality of life; IIEF, International Index of Erectile 
Function. 
*P< 0.05 considered significant.

Fig. 1. Association between Beck depression inventory (BDI) and international 
prostatic symptom score. CI, confidence interval.
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Table 4. Results of logistic regression analysis for BDI score change (≥ 3) and 
independent variables

Independent variable OR (95% CI) SE P-value

Cons 1.622 (5.155–50.884) 0.000 0.130
Age 0.890 (0.728–1.087) 0.091 0.253
Body mass index 2.206 (1.097–4.437) 0.787 0.027*
TST initial 1.007 (0.996–1.019) 0.006 0.202
IPSS initial 0.982 (0.776–1.258) 0.124 0.885
QoL initial 1.509 (0.461–5.606) 1.010 0.539
IIEF initial 0.483 (0.178–1.312) 0.246 0.154
Underlying disease 0.041 (0.001–1.272) 0.072 0.068

BDI, Beck depression inventory; OR, odds ratio; CI, confidence interval; SE, standard 
error; TST, testosterone; IPSS, International Prostatic Symptoms Score; QoL, quality 
of life; IIEF, International Index of Erectile Function. 
*P< 0.05 considered significant.
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with IPSS in both initial and 3 months later (r=0.423, 0.429, P< 
0.05) (Fig. 1), however, in terms of age, BMI, underlying disease, 
QoL, and IIEF, there was no significant correlation (P>0.05) with 
BDI score in either the initial assessment or 3 months later (Table 
3). BMI was identified as one of the risk factors to significantly 
decrease the probability of BDI score (≥3) (odds ratio [OR], 2.206; 
95% confidence interval [CI], 1.097–4.437; P=0.027). The un-
derlying disease showed a borderline P-value for association with 
BDI score (OR, 0.041; 95% CI, 0.001–1.272; P=0.068) and there 
was no significant correlation detected between decreasing BDI 
score (≥3) with age, testosterone, IPSS, QoL, and IIEF (Table 4). 
In correlation analysis between BDI and each BDI subscale, sad-
ness, self-dislike, self-criticalness, and worthlessness showed high 
correlation (r>0.6, P<0.05); this could possibly imply that these 
subscales are highly affected with BDI (Table 5) (Supplementary 
Table 1).  

DISCUSSION

Correlation between PCa and psychopathologic status has re-
cently been recognized; accordingly, research regarding depressive 
mood in PCa patients is essential, not only because of the relation-
ship between depressive mood and patients’ QoL, but also because 
there are some reports that depression is a meaningful predictor of 
survivor and mortality in PCa patients (Jayadevappa et al., 2012; 
Satin et al., 2009). Risk factors for emotional stress extend beyond 
the cancer diagnosis itself and include surgery-related psychotic 
and physical burdens and functional deterioration after surgery. 
For example, sexual change and LUTS are risk factors for depres-
sive symptoms (Jayadevappa et al., 2012). Occasionally, a higher 
degree of depressive symptoms at the time of diagnosis but prior 
to treatment may have an influence on sexual and urinary dys-
function, with the reverse association also applying (Mohamed et 
al., 2012). As a result of all of the above factors, the importance of 
depressive mood in patients with PCa is expanding.

There are some reports about the relationship between depres-
sive mood and functional deterioration (Jeong et al., 2015; Korf-
age et al., 2006; Ravi et al., 2014; Rosen et al., 2002; Tavlarides 
et al., 2013). Definitively, patients with severe LUTS are at a high 
risk of depression with increasing severity of LUTS worsening de-
pression (Jeong et al., 2015), and higher levels of cancer-specific 
anxiety are related to poor sexual function (Tavlarides et al., 2013). 
However, functional impairments do not seem to be the only rea-
son depressive symptoms occur. Ravi et al. (2014) reported that 
despite a PCa diagnosis, and functional impairment being risk 
factors for mental health issues (anxiety, depressive disorder, and 
suicide), patients treated with RP or radiation therapy had a lower 
risk of developing mental health issues compared with patients 
undergoing watchful waiting who probably have better urinary 
and sexual function. So there is a need for research regarding the 
factors that affect depressive mood and the degree of the impor-
tance of these factors.

Another prospective study assessed anxiety and depression after 
a PCa diagnosis and treatment from 6-month to 5-year follow-up 
showed a significant and clinically meaningful improvement in 
mental health at 6-month follow-up (Korfage et al., 2006). The 
findings from this study are consistent with our findings, which 
showed some improvement in depressive mood 3 months after 
RP. From this result, it might be interpreted that the nature and 
cause of depressive mood of PCa patients are different in the early 
and the late period of treatment. Considering this, our finding 
raises several points for correlation and discussion with regards to 
research findings, which might give some clue about the charac-
teristics of depressive mood in the early period. Each item of BDI 
can be summarized by its characteristics (Lötsch et al., 2018). In 
PCa patients, feelings such as sadness, self-dislike, self-criticalness, 
and worthlessness could have more effect on their depressive mood 
(Supplementary Table 1). 

There are some interesting points in which this research is dif-
ferent from the other studies. First, considering other reports that 
sexual dysfunction, urinary dysfunction, and resulting bother in-
creased significantly over 6 months among all patients, particular-
ly ones treated with surgery, our results that only LUTS was relat-
ed to the depressive mood in the early period is quite interesting 
(Monahan et al., 2007). It shows that during the early period of 
treatment, PCa patients have minimal expectation related to sex-
ual function. On the contrary, the presence of urinary symptoms 
was directly related to the depressive symptoms. Secondly, until 
now, many researchers have been interested in the relationship be-
tween QoL and PCa. Some studies have even recommended regu-

Table 5. Correlation analysis between BDI & subscales with high correlation  
(r > 0.6, P< 0.05)

BDI subscale (n)

Sadness  
(1)

Self-dislike 
(7)

Self-criticalness 
(8)

Worthlessness 
(14)

BDI initial β 0.653 0.691 0.749 0.754
P 0.001 0.001 0.012 0.001

BDI 3 months  
later

β 0.629 0.681 0.737 0.693
P 0.001 0.001 0.001 0.001

BDI, Beck depression inventory. 
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lar measurement of QoL as an independent prognostic factor for 
PCa (Weeks, 1992). Sexual change has been linked to the in-
creased risk of depressive symptoms and poor QoL in studies with 
a longer follow-up (Gore et al., 2009; Litwin et al., 2001). How-
ever, in the present study, there was no relationship found between 
lower urinary function, sexual function, depressive mood, and QoL. 
Another interesting finding is that functional deteriorations are 
not the major factor that determines the QoL in patients in the 
early stage after RP in localized PCa. Thirdly, in contrast with a 
report that younger age (<70 years) was predictive of poorer psy-
chopathology (Bisson et al., 2002), our report shows no difference 
in relation between BDI and IPSS score according to age. One 
possible explanation is because our study was performed within an 
exceptionally short period following prostatectomy compared to 
others. Finally, obesity was identified as a related factor that de-
creased depressive mood (BDI score decrease≥3), but the exis-
tence of underlying disease might also increase depressive mood. 

To the best of our knowledge, this study is about the earliest 
tendency of changing depressive mood in PCa patients and the af-
fecting factors but has some limitations including a short study 
duration and a small sample size. In terms of small sample size, 
the largest significant correlation in our paper is 0.429, which is 
slightly below the large effect of 0.50, only 30 of sample size can 
give us almost 0.80 of power at the 0.05 level (Cohen, 1992). 
However, further studies are required in order to establish a sound 
scientific basis for the determination of depressive mood in PCa 
patients.   

Depressive mood improved significantly at the short-term fol-
low up in patients with localized PCa after RP. Voiding symp-
toms were mainly related to the depressive mood; however sexual 
function and QoL had minimal impact on the depressive mood in 
the early stage. These relationships should be followed up for a 
longer period to ascertain the change in the pattern which could 
provide a better chance to support patients’ emotional wellbeing 
and provide long-term care.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

ACKNOWLEDGMENTS

This work was supported by Alvogen Pharmaceuticals. 

SUPPLEMENTARY MATERIAL

Supplementary material can be found via https://doi.org/10. 
12965/jer.1938160.080.

REFERENCES

Bisson JI, Chubb HL, Bennett S, Mason M, Jones D, Kynaston H. The 
prevalence and predictors of psychological distress in patients with 
early localized prostate cancer. BJU Int 2002;90:56-61.

Boyle P. Cultural and linguistic validation of questionnaires for use in in-
ternational studies: the nine-item BPH-specific quality-of-life scale. 
Eur Urol 1997;32 Suppl 2:50-52.

Carlson LE, Angen M, Cullum J, Goodey E, Koopmans J, Lamont L, Mac-
Rae JH, Martin M, Pelletier G, Robinson J, Simpson JS, Speca M, Til-
lotson L, Bultz BD. High levels of untreated distress and fatigue in 
cancer patients. Br J Cancer 2004;90:2297-2304.

Cohen J. A power primer. Psychol Bull 1992;112:155-159.
Derogatis LR, Morrow GR, Fetting J, Penman D, Piasetsky S, Schmale AM, 

Henrichs M, Carnicke CL Jr. The prevalence of psychiatric disorders 
among cancer patients. JAMA 1983;249:751-757.

Dinh KT, Reznor G, Muralidhar V, Mahal BA, Nezolosky MD, Choueiri 
TK, Hoffman KE, Hu JC, Sweeney CJ, Trinh QD, Nguyen PL. Associ-
ation of androgen deprivation therapy with depression in localized 
prostate cancer. J Clin Oncol 2016;34:1905-1912.

Fang F, Fall K, Mittleman MA, Sparén P, Ye W, Adami HO, Valdimars-
dóttir U. Suicide and cardiovascular death after a cancer diagnosis. N 
Engl J Med 2012;366:1310-1318.

Gore JL, Kwan L, Lee SP, Reiter RE, Litwin MS. Survivorship beyond 
convalescence: 48-month quality-of-life outcomes after treatment for 
localized prostate cancer. J Natl Cancer Inst 2009;101:888-892.

Jayadevappa R, Malkowicz SB, Chhatre S, Johnson JC, Gallo JJ. The bur-
den of depression in prostate cancer. Psychooncology 2012;21:1338-
1345.

Jeong WS, Choi HY, Nam JW, Kim SA, Choi BY, Moon HS, Kim KS. Men 
with severe lower urinary tract symptoms are at increased risk of de-
pression. Int Neurourol J 2015;19:286-292.

Korfage IJ, Essink-Bot ML, Janssens AC, Schröder FH, de Koning HJ. 
Anxiety and depression after prostate cancer diagnosis and treatment: 
5-year follow-up. Br J Cancer 2006;94:1093-1098.

Kurtz ME, Kurtz JC, Stommel M, Given CW, Given B. Physical function-
ing and depression among older persons with cancer. Cancer Pract 
2001;9:11-18.

Litwin MS, Melmed GY, Nakazon T. Life after radical prostatectomy: a 
longitudinal study. J Urol 2001;166:587-592.

https://doi.org/10.12965/jer.1938160.080
https://doi.org/10.12965/jer.1938160.080


http://www.e-jer.org    269https://doi.org/10.12965/jer.1938160.080

Chung KJ, et al.  •  Depression following radical prostatectomy in prostate cancer 

Lötsch J, Sipilä R, Dimova V, Kalso E. Machine-learned selection of psy-
chological questionnaire items relevant to the development of per-
sistent pain after breast cancer surgery. Br J Anaesth 2018;121:1123-
1132.

Mohamed NE, Bovbjerg DH, Montgomery GH, Hall SJ, Diefenbach MA. 
Pretreatment depressive symptoms and treatment modality predict 
post-treatment disease-specific quality of life among patients with lo-
calized prostate cancer. Urol Oncol 2012;30:804-812.

Monahan PO, Champion V, Rawl S, Giesler RB, Given B, Given CW, 
Burns D, Bigatti S, Reuille KM, Azzouz F, Wu J, Koch M. What con-
tributes more strongly to predicting QOL during 1-year recovery from 
treatment for clinically localized prostate cancer: 4-weeks-post-treat-
ment depressive symptoms or type of treatment? Qual Life Res 2007; 
16:399-411.

Nead KT, Sinha S, Yang DD, Nguyen PL. Association of androgen depri-
vation therapy and depression in the treatment of prostate cancer: a 
systematic review and meta-analysis. Urol Oncol 2017;35:664.e1-664.e9. 

Nelson CJ, Mulhall JP, Roth AJ. The association between erectile dysfunc-
tion and depressive symptoms in men treated for prostate cancer. J 
Sex Med 2011;8:560-566.

Nelson CJ, Weinberger MI, Balk E, Holland J, Breitbart W, Roth AJ. The 
chronology of distress, anxiety, and depression in older prostate can-
cer patients. Oncologist 2009;14:891-899.

Pop-Jordanova N. BDI in the assessment of depression in different medi-
cal conditions. Pril (Makedon Akad Nauk Umet Odd Med Nauki) 
2017;38:103-111.

Raison CL, Miller AH. Depression in cancer: new developments regard-
ing diagnosis and treatment. Biol Psychiatry 2003;54:283-294.

Ravi P, Karakiewicz PI, Roghmann F, Gandaglia G, Choueiri TK, Menon 
M, McKay RR, Nguyen PL, Sammon JD, Sukumar S, Varda B, Chang 
SL, Kibel AS, Sun M, Trinh QD. Mental health outcomes in elderly 
men with prostate cancer. Urol Oncol 2014;32:1333-1340.

Rosen RC, Cappelleri JC, Gendrano N 3rd. The International Index of 
Erectile Function (IIEF): a state-of-the-science review. Int J Impot Res 

2002;14:226-244.
Roth AJ, Kornblith AB, Batel-Copel L, Peabody E, Scher HI, Holland JC. 

Rapid screening for psychologic distress in men with prostate carci-
noma: a pilot study. Cancer 1998;82:1904-1908.

Satin JR, Linden W, Phillips MJ. Depression as a predictor of disease pro-
gression and mortality in cancer patients: a meta-analysis. Cancer 
2009;115:5349-5361.

Tavlarides AM, Ames SC, Diehl NN, Joseph RW, Castle EP, Thiel DD, 
Broderick GA, Parker AS. Evaluation of the association of prostate 
cancer-specific anxiety with sexual function, depression and cancer 
aggressiveness in men 1 year following surgical treatment for local-
ized prostate cancer. Psychooncology 2013;22:1328-1335.

Thomas HR, Chen MH, D’Amico AV, Bennett CL, Kattan MW, Sartor O, 
Stein K, Nguyen PL. Association between androgen deprivation ther-
apy and patient-reported depression in men with recurrent prostate 
cancer. Clin Genitourin Cancer 2018;16:313-317.

van den Beuken-van Everdingen MH, de Rijke JM, Kessels AG, Schouten 
HC, van Kleef M, Patijn J. Quality of life and non-pain symptoms in 
patients with cancer. J Pain Symptom Manage 2009;38:216-233.

Walz J, Gallina A, Saad F, Montorsi F, Perrotte P, Shariat SF, Jeldres C, 
Graefen M, Bénard F, McCormack M, Valiquette L, Karakiewicz PI. A 
nomogram predicting 10-year life expectancy in candidates for radical 
prostatectomy or radiotherapy for prostate cancer. J Clin Oncol 2007; 
25:3576-3581.

Weeks J. Quality-of-life assessment: performance status upstaged? J Clin 
Oncol 1992;10:1827-1829.

Wilt TJ, Brawer MK, Barry MJ, Jones KM, Kwon Y, Gingrich JR, Aronson 
WJ, Nsouli I, Iyer P, Cartagena R, Snider G, Roehrborn C, Fox S. The 
Prostate cancer Intervention Versus Observation Trial:VA/NCI/AHRQ 
Cooperative Studies Program #407 (PIVOT): design and baseline re-
sults of a randomized controlled trial comparing radical prostatecto-
my to watchful waiting for men with clinically localized prostate can-
cer. Contemp Clin Trials 2009;30:81-87.


