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Objective: To investigate the relationship of somatization and depression with the degree of lower urinary tract symptoms sug-
gestive of benign prostate hyperplasia (LUTS/BPH) and changes in psychometric profiles including somatization and depression 
after treatment of LUTS/BPH.
Methods: Subjects were evaluated at baseline and at week 12 following routine treatment for LUTS/BPH using the International 
Prostate Symptom Score (IPSS) to measure the severity of LUTS/BPH, the Overactive Bladder Symptom Score (OABSS) to measure 
the severity of OAB, the Patient Health Questionnaire-9 (PHQ-9) to assess depression, and the Patient Health Questionnaire-15 
(PHQ-15) to evaluate somatization. The correlation of somatization and depression with the degree of LUTS/BPH symptoms at 
baseline and changes in somatization and depression after LUTS/BPH treatment were assessed using relevant statistical 
analyses.
Results: One hundred and twenty patients agreed to participate in this study, and 101 (84.2%) completed the 12-week trial and 
responded to the study questionnaires. At baseline, total IPSS score was correlated with PHQ-9 (r=0.475, p=0.005) and PHQ-15 
(r=0.596, p＜0.001) scores. The results after the 12-week treatment clearly show significant improvement in both PHQ-9 (p
＜0.001) and PHQ-15 (p=0.019) scores, and the PHQ-9 (r=0.509, p=0.048) and PHQ-15 (r=0.541, p=0.016) scores were positively 
correlated with total IPSS.
Conclusion: Our preliminary results indicated that severity of LUTS is correlated with severity of somatization and depression. 
Further, the improvement of LUTS after treatment may have positive impacts on somatization and depression.
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INTRODUCTION

Lower urinary tract symptoms (LUTS) are common 
clinical condition, observed in more than 60% of both men 
and women ≥40 years of age.1) The current under-
standing on the LUTS is that it should not be a con-
firmative formal diagnosis, but rather a subjective in-
dicator of a disease. Although LUTS may not be consid-
ered a life-threatening condition, it has a significant neg-
ative impact on the quality of life (QoL) of affected in-
dividuals, and QoL decreases as LUTS severity increases. 

According to a recent huge cross-sectional pop-
ulation-based study, the negative effects of LUTS were 

prominent across several domains of QoL and on overall 
perceptions of general health status and mental health; 
35.9% of men and 53.3% of women showed clinical anxi-
ety, while 29.8% of men and 37.6% of women had clinical 
depression in multiple storage, voiding and post-
micturition LUTS subgroups.2) Moderate LUTS has a 
similar impact on physical health-related QoL to that of 
diabetes, high blood pressure, and cancer, whereas the im-
pact of severe LUTS is similar to the effect of a heart at-
tack or stroke.3)

Poor health-related QoL and life dissatisfaction can 
have adverse effects on psychological health. Thus, psy-
chological symptoms may coexist in patients with LUTS. 
Most studies researching the relationship between LUTS 
and psychological health have focused on depression or 
anxiety. LUTS increases the risk of developing a depres-
sive disorder in healthy men. Wong et al.4) showed that 
moderate-to-severe LUTS was associated with a sig-
nificantly increased risk of clinically relevant depressive 
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symptoms in elderly men. Some studies have suggested 
that overactive bladder (OAB) symptoms, such as noctu-
ria and urinary incontinence, can increase anxiety and 
depression.5-7) In a multicenter study to assess the impact of 
LUTS on mental health, men with mixed urinary incon-
tinence had high prevalence rates of anxiety and depression.8) 

Meanwhile, somatization, which is a tendency to expe-
rience and communicate psychological distress in the 
form of somatic expression and to look for medical help, 
is also associated with urinary symptoms.9) However, 
there is currently a lack of research about the relationships 
between somatization and LUTS and between changes in 
psychometric symptoms and changes in LUTS. 

One of the aims of this study is to investigate the rele-
vance of somatization and depression with the degree of 
LUTS/benign prostate hyperplasia (BPH) symptoms. In 
addition, we investigated changes of the somatization 
symptoms and depression associated with improvement 
of LUTS. 

METHODS

Study Design
This study was a 12-week prospective observational 

study in a naturalistic treatment setting.

Patients
Men with LUTS/BPH were consecutively recruited at 

our institution. The recruitment period was from March 
2011 to February 2012. 

The principal inclusion criteria were men aged ≥40 
years and clinical diagnosis of LUTS/BPH evaluated by 
medical history, careful physical examination (including 
digital rectal examination) and laboratory tests such as 
level of prostate specific antigen (PSA). Few exclusion 
criteria were applied because the study aimed to employ a 
naturalistic observational research approach. However, 
patients were excluded from the study who showed: (1) 
PSA level ＞10 ng/ml, (2) history or evidence of prostate 
cancer by prostate biopsy, (3) previous prostatic surgery, 
(4) any causes presenting LUTS other than BPH (i.e., neu-
rogenic bladder, bladder neck contracture, urethral stric-
ture, bladder malignancy, acute or chronic prostatitis, or 
acute or chronic urinary tract infections), or (5) speech or 
language deficit and cognitive dysfunction.

An alpha-blocker and a 5-alpha-reductase inhibitor 
(5ARI) were the primary medications utilized for the 
treatment of LUTS/BPH during the course of this study. 
Throughout the study period, patients remained on the 

same medication and the same dosage as at the time of en-
rollment, with the exception of those who required dosage 
adjustment for response to treatment or adverse event 
issues. 

The present study followed the Declaration of Helsinki 
and ethical principles regarding human experimentation 
and the study protocol was approved by the institutional 
review board of the Catholic University of Korea, 
Bucheon St. Mary’s Hospital (HC11OISE0004).

Clinical Outcomes

Study visit
All patients were assessed twice, at baseline (week 0) 

and week 12. We decided to have only two study visits to 
enhance patient compliance and convenience as well as to 
not interfere with routine practices at the treatment setting, 
although such lack of mid-term visits meant less-frequent 
assessments of patients for treatment outcomes. However, 
interim visits for adjustments of medications were al-
lowed as necessary, after consultation with the treating 
physicians. 

Symptom assessments (rating scales)
Patients were interviewed using a standardized, struc-

tured questionnaire. In this way, we collected information 
about general characteristics, age, urologic diagnosis, ed-
ucation level and occupation. The questionnaires were 
distributed twice; (1) on the day of first visit and (2) after 
the 12-week treatment with medication.

This study utilized the International Prostate Symptom 
Score (IPSS) and Overactive Bladder Symptom Score 
(OABSS) to measure the severity of LUTS/BPH, the 
Korean version of the Patient Health Questionnaire-9 
(PHQ-9) to assess depression,10,11) and the Korean version 
of the Patient Health Questionnaire-15 (PHQ-15) to eval-
uate somatization.12,13) The IPSS has been the most widely 
used, reliable and validated 8-item instrument for screen-
ing, rapidly diagnosing, tracking the symptoms, and sug-
gesting management of the symptoms of the disease 
LUTS/BPH. The IPSS is the sum of the 7 scores with a 
range of 0-35. Men were defined as having severe LUTS 
if they scored ≥20 on the IPSS, moderate LUTS if they 
scored from 8 to 19, and mild LUTS if they scored ≤7.14) 
The OABSS is a single-symptom score that employs a 
self-reported questionnaire to quantify OAB symptoms. A 
total of 3 points with at least 2 points on question 3 was re-
quired for a diagnosis of OAB. Total scores of ≤5, 6-11, 
and ＞11 were considered mild, moderate, and severe, 
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respectively.15) The PHQ-9 is a self-rating scale compris-
ing the 9 criteria upon which the diagnosis of major de-
pressive episode is based in Diagnostic and Statistical 
Manual of Mental Disorders-IV. It is only half the length 
of many other depression rating scales, and a patient can 
finish it in about 5 minutes, but it has comparable sensi-
tivity and specificity to the longer instruments. Each item 
is scored on a scale of 0 to 3, and then the circled numbers 
are added to yield a score ranging from 0 to 27; PHQ-9 to-
tal scores of 0-4, ≥5, ≥10, ≥15, and ≥20 indicate that 
a patients has none-to-minimal, mild, moderate, moder-
ately severe, or severe depression, respectively. The 
PHQ-9 allows clinicians to simultaneously diagnose de-
pression and measure symptom severity.11) In addition, it 
has been found to have good reliability and validity in 
measuring depression treatment outcomes.16) We have 
chosen it as the primary outcome measure for the evalua-
tion of depression because it facilitates screening and as-
sessment of severity under the time pressures of a routine 
practice.

The PHQ-15 is a convenient and very brief self-rating 
somatic symptom scale. Previous studies have found that 
the PHQ-15 had good internal consistency corresponding 
to criterion indices of physical dysfunction, disability 
days, clinical visits, and amount of difficulty that patients 
attributed to their symptoms.13) The PHQ-15 also has 
good reliability and validity in measuring somatization 
treatment outcomes.17) It assesses 15 somatic symptoms or 
symptom clusters that account for more than 90% of all 
physical complaints (excluding upper respiratory tract 
symptoms) reported by outpatients. Each item is rated on a 
scale from 0 to 2, and scores are summed to return a final 
score ranging from 0 to 30. The severity of somatic symp-
toms is subdivided into total scores ranges of minimal (0-4), 
mild (5-9), moderate (10-14), and severe (15-30). Both 
PHQs have also been validated continuously in various pa-
tient populations in primary-care settings worldwide.18,19) 

Primary endpoints
Our primary hypothesis addressed whether the im-

provement of LUTS impacts mood symptoms, such as so-
matization and depression, in patients with LUTS/BPH. 
Hence, the primary endpoint of this study was changes in 
the IPSS, PHQ-9, and PHQ-15 total scores from baseline 
to week 12. We additionally included correlations of 
changes from baseline to week 12 in total IPSS, IPSS sub-
scales, and OABSS values with changes in PHQ-9 and 
PHQ-15 scores over this period. 

Statistical Analyses
Statistical analyses were performed using the Statistical 

Package for the Social Sciences (SPSS version 16.0 for 
Windows; SPSS Inc., Chicago, IL, USA). Continuous da-
ta are reported as the mean±standard deviation. To inves-
tigate the correlations between various components of the 
IPSS and OABSS with PHQ-9 and PHQ-15 scores at 
baseline, we used a Spearman correlation analysis. To an-
alyze changes in these scores after 12 weeks of treatments, 
we concluded paired t-tests. We also performed Spearman 
correlation analysis to evaluate correlations of the 
changes in total IPSS with the changes in total PHQ-9 and 
PHQ-15 scores. Statistical significance was set at p
＜0.05, two tailed, and there was no adjustment for multi-
ple comparisons because the sample size was relatively 
small. 

RESULTS

Of the 180 patients screened, 120 agreed to be enrolled 
in the study and 101 (84.2%) returned for the completion 
of the treatment as well as completion of questionnaires. 
Descriptive data of the demographic and clinical charac-
teristics of all participants are summarized in Table 1. 

The mean age of the participants was approximately 62 
(61.64±7.81) years and the majority (81.2%) of subjects 
were married. The mean baseline IPSS and OABSS total 
scores were approximately 17 and 5, respectively indicat-
ing a moderate severity of LUTS/BPH symptoms. The 
mean total scores of PHQ-9 and PHQ-15 were each ap-
proximately 5, indicating mild depression and somatization. 
At baseline, correlation analysis shows that total IPSS cor-
related with total scores of PHQ-9 (r=0.475, p=0.005) and 
PHQ-15 (r=0.596, p＜0.001). 

Primary Endpoints
The results after the 12-week treatment clearly showed 

a significant improvement in total scores of IPSS (from 
16.53±8.01 to 12.02±7.14, p＜0.001), OABSS (from 5.19± 
3.04 to 3.95±2.45, p＜0.001), PHQ-9 (from 4.58±4.36 to 
3.46±4.09, p＜0.001) and PHQ-15 (from 4.90±4.21 to 
4.30±4.05, p=0.019), as shown in Table 2. 

Finally, correlation analysis showed that the change in 
IPSS total scores was significantly correlated with the 
change in PHQ-9 (r=0.509, p=0.048) and PHQ-15 (r=0.541, 
p=0.016) total scores (Table 3). 
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Table 1. Patients’ demographics and baseline characteristics 

Characteristic Patient (n=101)

Mean age (yr) 61.64±7.81

Duration of disease (mo) 13.61±14.85

Education level

College or above 39 (38.6)

Below 62 (61.4)

Marital status

Married  82 (81.2)

Not married 19 (18.8)

Work status

Working 65 (64.4)

Not working 36 (35.6)

Medical history

Hypertension 41 (40.6)

Diabetes mellitus 31 (30.7)

Hyperlipidemia 22 (21.8)

IPSS total score 16.53±8.01

Mild (0-7) 12 (11.9)

Moderate (8-19) 54 (53.5)

Severe (20-35) 35 (34.6)

OABSS total score 5.19±3.04

Mild (0-5) 61 (60.4)

Moderate (6-11) 37 (36.6)

Severe (＞11) 3 (3.0)

PHQ-9 total score 4.58±4.36

Normal to minimal depression (0-4 points) 63 (62.4)

Mild depression (5-9) 21 (20.8)

Moderate depression (10-14) 14 (13.8)

Moderately severe depression (15-19) 3 (3.0) 

Severe depression (20-27) 0 (0)

PHQ-15 total score 4.90±4.21

Minimal somatic symptom severity (0-4 points) 53 (52.5)

Low somatic symptom severity (5-9) 37 (36.6)

Medium somatic symptom severity (10-14) 8 (7.9)

High somatic symptom severity (15 or more) 3 (3.0)

Values are presented as mean±standard deviation or standard 
error or number (%). 
IPSS, International Prostate Symptom Score; OABSS, Overactive 
Bladder Symptom Score; PHQ, Physical Health Questionnaire.

Table 2. The changes in clinical outcomes in the study (n=101)

Variable At baseline Week 12 p value*

IPSS total 16.53±8.01 12.02±7.14 ＜0.001

IPSS obstruction 10.04±5.39 7.11±4.83 ＜0.001

IPSS storage 6.49±3.67 4.91±3.21 ＜0.001

Quality of life 3.46±1.47 2.51±1.51 ＜0.001

OABSS 5.19±3.04 3.95±2.45 ＜0.001

PHQ-9 4.58±4.36 3.46±4.09 ＜0.001

PHQ-15 4.90±4.21 4.30±4.05 0.019

Values are presented as mean±standard deviation. 
IPSS, International Prostate Symptom Score; OABSS, Overactive 
Bladder Symptom Score; PHQ, Physical Health Questionnaire.
*Analysis of paired t-test.

Table 3. The correlation analysis between the mean changes in 
IPSS and PHQ-9, PHQ-15 scores after treatment (n=101)

IPSS total & PHQ-9 IPSS total & PHQ-15

r 0.509 0.541

 p value* 0.048 0.016

IPSS, International Prostate Symptom Score; PHQ, Physical Health 
Questionnaire; r, correlation coefficient. 
*Spearman correlation analysis.

DISCUSSION

Although there have been several reports suggesting 
that LUTS are related with mental health problems such as 
depression, a dearth of information exists for the re-
sponses of psychometric manifestations after treatment of 
LUTS. This preliminary study shows that the total IPSS at 
baseline were correlated with the psychometric profiles 
evaluating depression and somatization, and the changes 
of psychometric profiles with respect to depression and 
somatization were correlated with the improvements in 
IPSS after 12 weeks of treatment for LUTS/BPH with an 
alpha-blocker or 5ARI. 

The results of this study showing the relevance of psy-
chological manifestations to the degree of LUTS are sim-
ilar to those of previous studies. In a large prospective 

study of Southern Chinese men, the presence of moder-
ate-to-severe LUTS, measured by the IPSS, at baseline 
were significantly associated with increased risk of de-
pression at two-year follow-up with adjustments for other 
possible influencing factors such as demographic charac-
teristics and medical conditions.20) However, we identi-
fied that not only depression but also somatization is re-
lated with LUTS. To our knowledge, this is the first study 
to demonstrate a relationship between somatization and 
LUTS. Somatization causes social and economic prob-
lems and diagnostic confusion due to medically un-
explained physical symptoms, and it is usually often asso-
ciated with depression and anxiety disorders.21) Somatiza-
tion can be a contributing factor affecting the nature or se-
verity of LUTS, and in turn, through physical or organic 
disturbance, LUTS can pose somatization. This study was 
conducted to assess the latter notion. In other words, pa-
tients with LUTS are more likely than those without 
LUTS to complain of gastrointestinal symptoms, car-
diovascular symptoms, respiratory symptoms, pain dis-
orders and fatigue for which the medical cause cannot be 
ascertained. Stone et al.22) explained the etiology of soma-
toform conditions, which can be stratified as biological, 
psychological and social factors. Although the mecha-
nism of somatization by LUTS is not clear, a possible ex-
planation is an abnormal physiological state caused by 
LUTS as a biological factor and depression associated 
with LUTS as a psychological factor.
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The preferred medical treatment for LUTS/BPH is an 
alpha-blocker or a 5ARI, and improvement of IPSS or 
OABSS using those medical treatments has been reported 
in several studies.23,24) An alpha-blocker alone or in com-
bination with 5ARI, was used for the treatment of 
LUTS/BPH in this study, and after 12 weeks of this treat-
ment, IPSS and OABSS were significantly improved. In 
addition, medical treatment for LUTS/BPH also im-
proved PHQ-9 and PHQ-15 scores, and their improve-
ments were related to the changes in IPSS total scores, 
IPSS obstruction subscores and IPSS QoL scores. 
Although OABSS and IPSS both improved significantly 
with medical treatments, the IPSS storage subscore and 
OABSS did not show a statistically significant correlation 
between depression and somatization in this study. The 
average OABSS total score at baseline was about 5, and 
more than 60% of all patients had a mild OABSS total 
score. As a result, storage symptoms in this study seemed 
to carry less weight than obstructive symptoms in patient’s 
treatment satisfaction and so might have little effect on 
mental health. 

Some evidences of an association between improved 
LUTS and mental health has been shown. Quek et al.25,26) 
showed that treatment for LUTS, especially surgical treat-
ment, could improve depression, anxiety, and psychiatric 
morbidity. They suggested the reduction of psychiatric 
morbidity could be affected by the improvement of LUTS, 
pain, bother and QoL. In study about the impact of treat-
ment of stress urinary incontinence on mood symptoms, 
surgical treatment, which have higher success rate than 
conservative treatment, significantly improved anxiety, 
depression and QoL compared to the pelvic floor 
training.27) These results suggest that improvement of 
mental health may associate with QoL. The correlation of 
mental disorder with QoL has been previously reported in 
several other diseases, such as diabetes28) and cardiovascular 
diseases,29) and even in the general population.30) A correla-
tion between change of IPSS QoL score and changes of 
depression and somatization was shown in this study. 
Although IPSS may not be sufficient to measure QoL be-
cause it has only one domain of symptom-specific QoL, it 
has been recommended that the assessment of QoL in pa-
tients with BPH be performed with instruments specific to 
that disease. Thus this study supports the association be-
tween mental disorder and QoL in LUTS. However, it is 
unclear whether improvements in QoL are a result of relief 
of mental disorders or a possible cause of improvements in 
depression and somatization.

This study had some limitations. First, we could not an-

alyze the objective data such as uroflowmetry and prostate 
ultrasonography; we instead used self-reports to assess 
changes in symptoms. However, the symptom ques-
tionnaires have been used to evaluate LUTS in clinical 
practice and can affect the choice of treatment for LUTS. 
Second, the significance of improvement of PHQ-9 and 
PHQ-15 total score after treatment should be interpreted 
with caution, because the magnitude of improvement in 
each rating scale was small from 4.58 to 3.46 and from 
4.90 to 4.30 respectively. Although the improvements 
were statistically significant, the clinical relevance could 
be limited, as there is no evidence to suggest substantial 
improvement in clinical symptoms with slight changes of 
questionnaire scores. Third, our study had a relatively 
small sample size that did not have statistical power suffi-
cient to show treatment response and symptom severity in 
patients with LUTS/BPH. In addition, the observation pe-
riod in the current study was only 12 weeks, which may 
not be long enough to fully evaluate the relationship be-
tween mental disorder and treatment response. However, 
there is no current consensus on confirmatively adequate 
duration of treatment for LUTS/BPH. Finally we did not in-
clude control group to compare with the LUTS/BPH group. 

Our preliminary results indicated that severity of LUTS 
is correlated with severity of somatization and depression. 
In addition, an improvement of LUTS after treatment may 
have positive impacts on mood symptoms, such as somati-
zation and depression. Thus, it appears that active and ear-
ly management of LUTS is necessary for mental health 
and QoL. Further prospective research with adequate 
power and improved design are needed to provide more 
information about the relationship of LUTS with mental 
health.

This study was funded by the Astellas Korea. The au-
thors have nothing to disclose.
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