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ABSTRACT

What’s known on the subject? and What does the study add?

ÖZET
objective 

This study was conducted to investigate the relationship between lower 
urinary tract symptoms (LUTS) and erectile dysfunction (ED) in aging men. The 
population of elderly men in Turkey has increased through last two decades. 
Therefore, problems of aging men had found growing scientific attention 
in our country. In this study, we investigated the association between LUTS 
and ED, while considering the other concomitant factors for ED, including 
severity of urinary symptoms according to uroflowmetric measurements. 

Materials and Methods

A cross-sectional study was carried out with 213 consecutive male 
subjects. Age, blood analysis and uroflowmetry scores were evaluated. 
All patients completed the International Index of Erectile Function (IIEF) 
form and International Prostate Symptom Score (IPSS) (reflecting LUTS) 
questionnaires.

Results

The eligible patients with a mean age of 60.38±7.53 years were enrolled in 
this study. ED was reported in 66 (31%) patients according to IIEF scores. 
Severe prostate symptoms according to the IPPS scores were compatible 
with the severity of uroflowmetry measurements. Overall IPSS scores 
were significantly associated with ED (p<0.01). In addition, an association 
between the severity of ED and LUTS was observed (p<0.05). The mean 
quality of life assessment in the IPSS revealed a statistically significant 
difference between individuals with varying degrees of ED (p<0.01).

Amaç

Bu çalışma, toplumumuzda sayısı giderek artan yaşlanan erkeklerin alt 
üriner sistem semptomları (AÜSS) ile erektil disfonksiyonun (ED) ilişkisinin 
araştırılması hedeflenmektedir.

gereç ve yöntem

Burada, enine kesit çalışma ile 213 uygun erkek hasta incelenmiştir. Bütün 
hastalar, Uluslararası Erektil İşlev Formu (UEİF) ve Uluslararası Prostat 
Semptom Skor (UPSS) sorgulama formlarını doldurmuş, yaş, kan analizleri 
ve üroflovmetri ölçümleri kaydedilmiştir.

Bulgular

Hastaların ortalama yaşı 60,38±7,53 bulundu. ED, 66 (31%) hastada 
saptandı. Ağır UPSS sayıları ile üroflovmetri ölçümleri uyumlu bulundu. 
Genel olarak UPSS ile ED ağır ölçümleri arasındaki ilişki istatistiksel olarak 
önemli bulundu (p<0,01). Ayrıca ED ciddiyet artışı ile AÜSS ağırlığı ilişkili 
bulundu (p<0,05). UPSS’deki ortalama yaşam kalitesi (OYK) ölçümleri ile 
değişen oranlarda ED’i olan bireylerin kendi aralarında istatistiksel farklılık 
saptandı (p<0,01).

Sonuç

Toplumumuzda artan yaşla doğru orantılı olarak, ağır AÜSS bulguları 
ve seksüel fonksiyon herbiri bağımsız olarak diğerini etkileyen hastalık 

The aim of the present study was to emphasise the problems of Turkish geriatric patients and to carry a step forward their quality of life.
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Introduction

The population of elderly men in Turkey has increased over the last 
two decades. Therefore, problems of aging men had found growing 
scientific attention in our country. Among various physical changes 
observed in aging men, lower urinary tract symptoms (LUTS) are the 
most common complaints together with irritative and obstructive 
symptoms. LUTS are an aggregate of voiding symptoms, including 
pollakiuria, nocturia, intermittency, hesitancy, urgency and slow and 
weak stream, and are frequently caused by benign prostatic hyperplasia 
(BPH) (1). Sexual dysfunctions, including erectile dysfunction (ED) and/
or ejaculatory disorders (EjD) and decreasing sexual activity are also 
widespread problems in aging men. ED is defined as the consistent 
inability to achieve or maintain a penile erection of sufficient quality 
to perform satisfactory sexual intercourse. Conditions, such as 
diabetes mellitus (DM), hypertension (HT) and hyperlipidemia, the 
prevalence of which tends to increase with age, are also associated 
with sexual dysfunction. The high prevalence of ED and LUTS may 
explain the coincidence of ED and LUTS in elderly men. Recently, 
various theories have been proposed about the pathophysiological 
pathways between LUTS and ED, including the presence of pelvic 
atherosclerosis, autonomic hyperactivity, reduced production of nitric 
oxide in the prostate and penis, increased Rho-kinase activation and 
endothelia activity, and influences of the metabolic syndrome (2). 
Metabolic syndrome with an increased body mass index (BMI) score is 
also associated with a higher prevalence of irritative and obstructive 
LUTS (3,4). In this study, we investigated the association between 
LUTS and ED, while considering the other concomitant factors for ED, 
including severity of urinary symptoms according to uroflowmetric 
measurements.

Materials and Methods  

The study was approved by our hospital’s Research Ethics Committee. 
A cross-sectional study was carried out with 213 consecutive male 
subjects (aged between 39 and 79 years) and they all had bothered 
of LUTS. The participants were evaluated routinely for clinical history 
and aprompt physical examination was performed. A fasting blood 
sample was obtained from all subjects, and glucose, total cholesterol, 
high-density lipoprotein (HDL), low-density lipoprotein (LDL), and 
triglycerides were determined, all in the laboratory at our hospital. 
Patients with a previous history of DM and/or HT were also included in 
our study. Exclusion criteria included a previous diagnosis of prostate 
cancer, neurological disorders, acute urinary infection and a previous 

prostatic surgery. Age and uroflowmetry scores were recorded. 
Uroflow measurements of the patients associated with severe ED were 
evaluated with a maximum urinary flow (Qmax) of more than 15 ml/s 
and less than 10 ml/s. The patients were also given written instructions 
on how to perform timed micturition measurements (length of time 
in seconds required to void the first 100 ml of urine). All patients 
completed the International Index of Erectile Function (IIEF) form and 
International Prostate Symptom Score (IPSS) questionnaire. The 15-
item IIEF were divided into five domains of sexual function: erectile 
function (6 items), orgasmic function (2 items), sexual desire (2 items), 
intercourse satisfaction (3 items), and overall satisfaction (2 items). 

More recently, IIEF 5-item version (IIEF-5), of the form is used as 
diagnostic tool for ED. We used the sum of the IIEF-score for the 1-5 
to 15th questions allowed to classify the patients into the three classes 
for evaluation of erectile domain. The patients were divided into three 
classes: severe erectile dysfunction (total score <11), moderate erectile 
dysfunction (total score: 11-21), mild erectile dysfunction (total score: 
21-25) and no erectile function (>25). The optimal cut-off score of 
IIEF was 25, with men scoring ≤25 classified as having ED and those 
scoring above 25 as not having ED (5). The participants completed 
a self-administered IPSS questionnaire regarding LUTS severity (6). 
IPSS is divided into three domains: obstructive symptom (incomplete 
emptying, weak stream, intermittency, and straining), irritative 
symptom (urgency, voiding frequency, and nocturia), and IPSS-QoL. 
The total score of seven IPSS questions allowed to classify the patients 
into the low score range (0-7), intermediate score range (8-19), and 
high score range (20-35). The 8th question, regarding the patient’s 
quality of life (QoL), was considered separately, with a score ranging 
from 1 to 6 (0-delighted to 6-terrible). Correlations between the total 
score and each domain of IIEF and of IPSS were analyzed. Correlations 
of age with Q Max in the uroflowmetry and IIEF were also investigated.

Statistical Analysis

NCSS (Number Cruncher Statistical System) 2007&PASS (Power 
Analysis and Sample Size) 2008 Statistical Software (Utah, USA) was 
used for statistical analysis. The methods of descriptive statistics such 
as mean, standard deviation, frequency, ratios, etc. were used in the 
study. The one-way ANOVA test was used for comparing three or more 
groups and Tukey’s HSD test was used to evaluate the differentiated 
groups in the case of normally distributed variables and the Kruskal-
Wallis test otherwise. The relationship between IPSS and IIEF was 
compared using Pearson correlation coefficient and Spearman’s 
correlation analysis. P values of p<0.01 and p<0.05 were considered 
statistically significant.

ABSTRACT ÖZET
conclusion 

The relationship between increasing LUTS severity and sexual dysfunction 
is independent of the impact of comorbid conditions and increasing age. 
Sexual history and therapeutic management of ED are important in aging 
men for better quality of life.

Key Words

Erectile dysfunction, lower urinary tract symptoms, quality of life, 
uroflowmetry

durumlarıdır. Cinsel öykü alınması ve varsa ED tedavisi yaşlanan erkeğin 
yaşam kalitesini arttırmada önemlidir.

Anahtar Kelimeler

Erektil disfonksiyon, alt üriner sistem semptomları, yaşam kalitesi, 
üroflovmetri
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Results

Table 1 shows the demographic and clinical data of the subjects. A 
total of 213 eligible patients with a mean age of 60.38±7.53 years 
were enrolled in this study. The mean IIEF score was found to be 
14.9±8.10 (1-25), and the mean IPSS was 8.4±6.8 (0-32). ED (moderate 
or severe) was reported in 66 (31%) patients according to IIEF scores 
with a mean of 14.9±8.10. The mean QMax level in uroflowmetry 
was found to be 2.76±1.51 ml/sec. The median timed micturition was 
found to be 33.47±6.86 seconds. The mean QoL score was defined as 
3.48±1.35 according to the results of the 8th question of the IPSS 
questionnaire. There was no comorbities in 62% (n=132) of cases. HT 
in 22% of cases (n=47), DM in 8.5% (n=18) and HT accompanied with 
DM in 7.5% of cases (n=16) were defined in the study. HT and/or DM 
comorbidities were accompanied with ED and non-ED conditions in 
34% (50/147 cases) and 45% of cases (30/66 cases), respectively. The 
comorbid conditions in subjects with and without ED are shown in 
Table 2. Patients with mild and moderate IPSS had severe ED [11% (4 
cases) and 8% (10 cases), respectively]. IPSS were low, intermediate, 

and high in 36 (17%), 125 (59%), and 52 (24%) men, respectively]. 
However, patients with severe IPSS had severe ED (39%-14 cases). 
Overall high IPSSs were significantly associated with low IIEF scores 
(r=-0.198; p=0.004; p<0.01) (Figure 1). High IPSSs were also correlated 
with the low QMax values in uroflowmetry. 7% (7/90 cases) of the 
patients had IPSSs more than 15 ml/sec and 18% (12/66 cases) had 
IPSSs less than 10 ml/sec. In addition, an association between the 
severity of ED and LUTS was observed (p<0.05) (Table 3). Evaluation of 
IPSS and IIEF scores are shown in Table 4.

There was a significant correlation between age and IIEF scores (r=-
0.396; p=0.001; p<0.01) but there was not any significant correlation 
between age and IPSS (r=0.12; p=0.082; p>0.05). IPSSs and IIEF 
scores significantly correlated with nocturia in both groups (r=0.631; 
p=0.001; p<0.01 and r=-0.027; p=0.001; p<0.01, respectively). A 
negative correlation was found between IPSS and QMax (r=-0.308; 
p=0.001; p<0.01), and a positive correlation was observed between IIEF 
and QMax (r=0,135; p=0.049; p<0.05). In addition and interestingly, 
there were no statistically significant correlations between DM- HT 
groups and IPSS-IIEF combination groups (p>0.05). A significant 
positive correlation was observed between the QoL and IPSS (r=0.673; 
p=0.001; p<0.01) and a significant negative correlation was found 
between QoL and IIEF scores (r=-0.22; p=0.001; p=<0.01) (Figure 2).
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Figure 1. Negative corelation between IPSS and IIEF scores (r=-0.198; 
p=0.004; p<0.01)

Figure 2. Positive correlation between IPSS and QoL scores (r=0.673; 
p=0.001; p<0.01)

Table 1. Patient characteristics (n=213)

Variables Min-Max Mean ± SD

Age (year) 39-79 60.38±7.53

Nocturia 0-7 2.76±1.51

IPSS 0-32 14.87±6.90

IIEF 5 30  14.9±8.10

Qmax (ml/s) 2.3-42.0 14.45±6.74

QOL Score 0-6 3.48±1.35

Timed micturition (s) 1-480 33.47±60.86

   n (%) %

Disease

132 62

47 22

18 8.5

16 7.5

IPSS: International prostate symptom score, IIEF: International index of erectile 
function, QoL: quality of life, Qmax: maximum urinary flow, HT: hypertension,  
ED: erectile dysfunction, SD: standard deviation, s: second

Table 2. Distribution of the comorbidities

Variable Subjects 
without ED 

Subjects 
with ED 

 Total number

No comorbidity        62% (n=132) 

HT     29 18    22% (n=47)

Disease    DM 11 7     8.5% (n=18)

DM+HT 11 5    7.5% (n=16)

Total 50/147(34%) 30/66(45%)   100% (n=213)

DM: Diabetes mellitus, HT: hypertension, ED: erectile dysfunction
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Discussion

A large population of elderly people is affected by several prevalent 
urological diseases such as BPH, urinary incontinence, prostate cancer, 
erectile dysfunction and various manifestations of hormonal decline. 
Aging men represent an increasing professional responsibility for the 
urologist and demand awareness of public health services.

LUTS and ED are highly widespread and bothersome clinical conditions 
affecting aging men with the incidence dramatically increasing after 
the middle age period. LUTS are a troublesome condition of all ages 
and in both gender and may cause anxiety and depression (7). ED 
is not a life-threatening disorder, but it influences the daily routine, 
social interactions, well-being and QoL of men (8). However, many 
men continue to be sexually active well into their late decades and 
preservation of sexual function should be an important consideration 
in QoL of elderly people. Nevertheless, the degree of sexual function 
or dysfunction in the elderly is also subject to cultural and social 
variation for obtaining reliable data. The Massachusetts Male Aging 
Study (MMAS) found that 52% of men between the ages of 40 and 70 
years reported ED with 9.6% having mild, 22.2% moderate and 17.2% 
complete or severe ED (9). The age-adjusted overall prevalence of ED 
in Turkey was 69.2% in men aged >40 years (mild 33.2%, moderate 
27.5%, severe 8.5%) and increased with age (10). 

It is estimated that approximately 90% of men between 45 and 
80 years of age have LUTS. The BPH registry and patient survey of 
6.184 patients reported that 33% of men had mild (IPSS <7), 52% 
had moderate (IPSS 8-19), and 15% had severe LUTS (IPSS≥20) 
(11). Occurrence of LUTS increases with age for almost all racial/
ethnic groups (range: 32-56%) with the prevalence of LUTS in the 
United States highest among Hispanic men, then Blacks, Asians 
and Caucasians (12). The IPSS assesses urinary flow, poor bladder 
emptying, intermittency, hesitancy, urgency, frequency and nocturia. 
LUTS with an IPSS of ≥8 are regarded as symptomatic. IPSS is not 
specific for symptoms secondary to BPH, but can be used to evaluate 
overactive bladder, nocturnal polyuria, chronic pelvic pain syndrome 
and many other pathologies. It is difficult to differentiate all these 
conditions associated with sexual dysfunction. 

It has been proposed that the severity of urinary symptoms is 
correlated with the degree of erectile dysfunction. However, medical 
treatment of LUTS has been shown to decrease the severity of ED 
(13,14). 12 815 men (aged 50-80 years) in the United States and six 
European countries were analysed by Rosen at al.. This cohort study 
is the largest multinational survey of the aging male (MSAM-7). 31% 
of respondents had moderate to severe LUTS and 48.7% reported on 
difficulties achieving an erection; 10% reported on a complete ED. 
Within each age category, LUTS were clearly identified as one of the 
risk factors for ED and the severity of ED increased incrementally 
with the severity of LUTS (15,16). Similarly, there were statistically 
significantly negative correlations between IPSS and IIEF scores in our 
study.                                                                 

Several theories are propounded for the association between LUTS 
and ED. Penile erection requires the relaxation of trabecular and 
arterial smooth muscle. The activation of sacral parasympathetic 
outflow and the inhibition of sympathetic input is believed to initiate 
and sustain penile smooth muscle relaxation and, therefore, penile 
erection. First theory about pathophysiology of both conditions is the 
role of alpha receptors with pelvic sympathetic overactivity. Raised 
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Table 4. Evaluation of International prostate symptom score and International index of erectile function scores
             IPSS  IIEF

ar p ar p

Age (year) b0.120 0.082 -0.396 0.001**

Nocturia 0.631 0.001** -0.227 0.001**

Qmax -0.308 0.001** 0.135 0.049*

QoL Score 0.673 0.001** -0.22 0.001**

  Mean ± SD p Mean ± SD p

Disease 1-None (n=132) 
            2-HT (n=47) 
            3-DM (n=18) 
            4-HT+DM (n=16) 

13.91±6.53 (14.0) c0.012* 43.11±21.57 (51.0) d0.236

15.15±7.25 (15.0) Post Hoc; 40.02±23.91 (47.0)

18.78±7.29 (19.5) 1<3 34.28±22.58 (35.5)

17.56±6.72 (16.5)   37.12±20.31 (46.0)

ar= Spearman correlation coefficient,   br= Pearson correlation coefficient,
cOneway ANOVA test*  p<0.05,    dKruskal Wallis test  **p<0.01
IPSS: International prostate symptom score, IIEF: International index of erectile function, QoL: quality of life, Qmax: maximum urinary flow,  
HT: hypertension, DM: Diabetes mellitus, SD: standard deviation

Table 3. Relationship between IPSS and severity of erectile 
dysfunction   

Variable (total n=213) IIEF (Severe ED)  %  p

Low (n=36,  17%) 4 11

IPSS Intermediate (n=125, 59%) 10 8  p<0.01*

High (n=52,  24%) 14 36  

Qmax   >15 ml/s      7/90 7  p<0.05**

            <10 ml/s            12/66 18  

IPSS: International prostate symptom score, IIEF: International index of erectile 
function, Qmax: maximum urinary flow, ED: erectile dysfunction
Pearson correlation coefficient *p<0.01, Spearman's correlation analysis **p<0.05                    
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pelvic sympathetic tone leads to elevated local norepinephrine levels, 
which  affects the alpha receptors in the cavernous smooth muscle 
and results in contraction, producing an anti-erectogenic state. 
Alpha-adrenergic receptor blockers stop the effect of norepinephrine 
and can induce erection (17). Activities aside from norepinephrin, such 
as increased Rho-kinase and endothelin-1 activity was proposed by 
experimental animal studies as second theory about the relationship 
between LUTS and ED. Rho-kinase activity increases calcium 
sensitivity of the muscle cells and, subsequently, promotes smooth 
muscle contraction cavernosal smooth muscle and the normal flaccid 
state of the penis (18). 

Nitric oxide (NO) is released by nonadrenergic, noncholinergic 
nerves within the trabecular and penile arterial tissues. NO is also 
involved in the physiologic regulation of smooth muscle relaxation 
in the prostate. NO synthase (NOS)-containing nerves in the prostate, 
urethra and them bladder neck cause relaxation upon activation (19). 
As a third theory, decreased release of NO because of the impaired 
NOS in the endothelium of the pelvic organs with aging causes 
increased contraction of the smooth muscle cells at the bladder neck, 
prostate and corpus cavernosum. In other words, low levels of NO 
within the smooth muscle result in poor relaxation. Consequently, 
poor relaxation of the corpus cavernousum results in an increase 
of venous leakage from the penis. NO/NOS-mediated pathway is 
considered to play a role in the development of irritative LUTS and 
ED (20). Reduction of detrusor muscle overactivity, prostate smooth 
muscle relaxation, and normal contraction of the prostate tissue were 
inhibited when cGMP was increased using phosphodiesterase type-5 
(PDE5) inhibitors. The relaxation of smooth muscle cells may increase 
blood flow through supporting LUTS vasculature system (21,22).

A weak urine stream is one of the LUTS symptoms. Measuring QMax 
by uroflowmetry is also important in defining LUTS. The correlation 
between QMax-IPSS and QMax-IIEF scores were evaluated as 
statistically significant in our study. A negative correlation between 
high IPSS score and low levels of QMax, was observed unsurprisingly. 
A positive correlation was observed between IIEF scores and QMax 
levels. The similar result showing the relationship between IPSS and 
QoL has been found in another study of Turkish population (23). To 
the best of our knowledge, sexual function, given its importance in 
maintaining QoL of the male patients, should be taken into account in 
the initial evaluation of LUTS and in the choice of treatment offered 
to the patient.

QoL of the patients associated with LUTS was found to be significantly 
associated with ED in this study. Some studies have shown an 
independent effect of IPSS in predicting ED (24,25,26). Our results 
further demonstrated the irritative LUTS had more significant impact 
on ED prevalence in aging males. The MMAS identified HT, DM, and 
frequency of urination as associates of erectile disorders. Similarly, 
nocturia, urinary leakage, and heart disease are significant predictors 
of impaired sexual function in men. DM and HT associated with LUTS 
had no significant effect on ED in this study, unlike the other reports 
(27,28). Limitations of our study are the selected men population 
who presented to a prostate assessment clinic. They would therefore 
be likely to be more bothered by their urinary symptoms than the 
general population and almost half of the men attending the clinic 
were probably sexually inactive (usually single men due to partner’s 
death, divorce, separation, etc). The follow-up IPSS questionnaires 

after treatment with an alpha-blocker could be used for assessing 
the improvement of ED. Additionally, LUTS and sexual dysfunction in 
postmenopausal women could be studied and compared with that 
in elderly men population (29). Furthermore, large-scale prospective 
studies are clearly needed. 

conclusion

As a conclusion, the data acquired in this study confirmed that ED and 
LUTS are associated clinical conditions. Additionally, IPSS-QoL, and 
uroflowmetry results were significantly related with erectile function. 
To the best of our knowledge, sexual history and therapeutical 
treatment of ED are important in aging men for better QoL. The 
association between LUTS and ED requires further epidemiological 
and experimental studies to better understand the possible causal 
relationship.
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