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ABSTRACT
Introduction. The exact etiology of lower urinary tract symptoms caused by benign pros-
tatic hyperplasia (BPH) has not yet been determined, and the etiology of erectile dysfunc-
tion (ED) is often multicausal and includes organic and/or psychogenic causes, as well 
as their combinations. Although the relation of BPH, and thus the volume of the prostate 
(VP) with ED is indisputable, precise mechanisms of integration are still under examination. 
Goal. The objective was to evaluate the correlation between prostate volume and degree 
of erectile dysfunction in patients with symptoms of lower urinary tract caused by benign 
prostatic hyperplasia. Material and Methods. 150 subjects with BPH, and before starting 
the BPH treatment, which can affect the sexual function, were divided into three groups: 
50 patients with prostate volume of 30 to 40 ml (group A), 50 patients with a volume of 40 
to 60 ml (group B) and 50 patients with prostate volume above 60 ml (group C). Quantifi-
cation of erectile function is performed in all respondents by International Index of Erectile 
Function with five questions (IIEF-5). Results. The mean IIEF-5 in group A was 20.52 points 
with a standard deviation of 3.22, in group B 17.08 points with a standard deviation of 4.10, 
while in group C 10.78 points, with a standard deviation of 3.29. Comparing the results 
of a statistical analysis from all three groups of patients with the degree of ED, Group A 
had the highest value of IIEF-5, group C the lowest mean value of IIEF-5. The results of 
ANOVA (F=96.375, p=0.000) indicated that there was a statistically significant difference 
(p<0.05) between groups at high values   of IIEF-5. Additional analysis by Turkey test re-
vealed that there was a statistically significant difference between the first and second 
groups (p=0.000 <0.05), the first and third groups (p=0.000 <0.05) and the second and 
third groups (p=0.000 <0.05). Results of Fisher’s exact test (p=0.000) confirmed that there 
was a statistically significant relationship (p<0.05) between prostate volume and the de-
gree of erectile function. Results of Spearman correlation (ρ=-0.720; p=0.000) showed that 
prostate volume is negatively correlated with IIEF-5 score with a reliability of 99% (p<0.05), 
or that increase in the volume of the prostate reduces the IIEF score. Conclusion. Results of 
IIEF-5 score are inversely proportional to the volume of the prostate or the prostate volume 
increase, the more severe erectile dysfunction, because the increase in prostate volume 
leads to a decline in IIEF score.
Key words: symptoms of the lower urinary tract, benign prostatic hyperplasia, prostate 
volume, erectile dysfunction

1. INTRODUCTION
Benign prostatic hyperplasia 

(BPH) is defined as benign, noncan-
cerous enlargement of the prostate 
caused by the growth of new stromal 
and epithelial cells. One of the most 

common disease that affects older 
men aged over 50 years and which 
leads to the symptoms of the lower 
urinary tract (LUTS- lower urinary 
tract symptoms) (1). The prevalence 
of BPH increases with age of patients 
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after the age of forty and one in four men have symp-
tomatic BPH, while in the sixties, four out of ten men 
are faced with this problem, suggesting the progressive 
nature of the disease (2).

Parameters affecting the higher risk of disease progres-
sion are higher International Prostate Symptom Score 
(IPSS), prostate specific antigen (PSA) and prostate vol-
ume (VP), reduced urine flow, and older age. According 
to many authors, the incidence of BPH has not been 
established because of the lack of BPH epidemiological 
definition (2, 3).

Erectile dysfunction (ED) is defined as the persistent 
inability to attain and maintain an erection sufficient to 
provide a satisfactory sexual intercourse (4). Although 
considered “benign” disease, ED can dramatically affect 
the quality of life of many men and their partners (5, 6).

The incidence of BPH and ED in older men increases 
with age (7).

According to the Massachusetts Male Aging Study 
(MMAS) data, the incidence of ED is 26 newly discov-
ered in 1,000 men annually, and ED was present in all age 
groups, although there is evident correlation with age 
(8). The prevalence of ED in data standardized Interna-
tional Index of Erectile Function-5 (IIEF-5) between the 
ages of 20-50 years amounted to 26-29%. Over 50 years, 
this percentage was slightly higher, at 37.5%, while in the 
age of 71-80 years the percentage distribution was 71.2% 
(9). The true prevalence is often masked by the refusal of 
men to talk about their sexual problems (10).

The etiology of ED is often multicausal and includes 
organic and psychogenic causes, as well as their combi-
nation, while the etiology of BPH is not exactly deter-
mined (11).

Data from epidemiological studies suggest a link be-
tween the symptoms of BPH and ED in older men, re-
gardless of the impact of age, co-morbidity or differences 
in lifestyle (12). Possible connection between these two 
diseases lies in the mechanism of action of α-1 adren-
ergic receptor. It is assumed that patients via these re-
ceptors increases the tone of the smooth muscle cells of 
the prostatic capsule and bladder neck. Penile erection 
depends on a balanced contraction and relaxation of the 
cavernous smooth muscle. In the ED, through the afore-
mentioned receptors through noradrenaline and andro-
gens, favoring the contraction of smooth muscle, which 
complicates the process of relaxation of the same, which 
would lead to erectile dysfunction (13).

Although the link of BPH, and thus the volume of the 
prostate with ED is indisputable, precise mechanisms of 
integration are still the subject of many research (14).

2. GOAL
The objective was to evaluate the correlation between 

prostate volume and degree of erectile dysfunction in pa-
tients with symptoms of lower urinary tract caused by 
benign prostatic hyperplasia.

3. MATERIAL AND METHODS
The study was conducted as a prospective study which 

included males aged 40-60 years of age with present 

symptoms of lower urinary tract caused by benign pros-
tatic hyperplasia. The survey included respondents who 
were first contacted the doctor for symptoms of BPH, or 
newly discovered patients with BPH, where is considered 
initially, prior to introduction of treatments that may af-
fect sexual function or dysfunction. The clinical sample 
was collected during the six-month period. The survey 
was conducted in the Cantonal Hospital “Dr. Irfan Lju-
bijankić” Bihac.

The study included 150 patients with symptoms of 
BPH. All patients, as part of the diagnostic process, also 
underwent ultrasonic measurement of prostate volume. 
In determining the volume by ultrasonography, we de-
termined the three diameters of the prostate: transverse, 
anteroposterior and cranio-caudal. Prostate volume was 
determined by multiplying the three diameters and di-
viding the product by 2.5. This volume is calculated with 
the best correlation with the severity of tissue of benign 
prostatic hyperplasia, or weight corresponding to the 
calculated volume, the fact that the specific weight of the 
prostatica tissue to 1.05 gr/cm³.

According to the obtained value of prostate volume 
subjects were divided into three groups (groups A, B and 
C): patients with prostate volume of 30 to 40 ml (group 
A), patients with a volume of 40 to 60 ml (group B) and 
the third group patients with prostate volume over 60 ml 
(group C).

After that, all the respondents were evaluated by In-
ternational Index of Erectile Function-IIEF-5. IIEF-5 
questionnaire related to ED, is composed of five ques-
tions. The first question relates to the safety of achieving 
and maintaining erections. The second question assess-
es erection itself–sufficient for the sexual act. The third 
and fourth questions relate to the success of maintain-
ing erections after immission of sexual organs and to 
the completion of sexual activity. The answer to the fifth 
question describes the pleasure of sexual intercourse. 
The maximum score is 25 points. Score 1-7 points indi-
cates severe erectile dysfunction, 8-11 points a moderate 
ED, 12-16 points mild to moderate ED, 17-21 points mild 
ED, and 22-25 points normal erectile function.

4. RESULTS
According to the values of prostate volume respon-

dents were divided into three groups (Table 1).

The average age of the subjects in Group A (patients 
with prostate volume 30 to 40 ml) was 51.06 years, with 
a standard deviation of 6.80. The oldest patient was 60 
years old and the youngest 40 years old. In group B (pa-
tients with a prostate volume of 40-60 ml), the average 
age of the patients was 52.52 years with a standard devi-
ation of 6.18. The oldest patient was 60 years old, and the 

The value of pros-
tate volume (ml)

GROUP A
number of 
respondents

GROUP B
number of 
respondents

GROUP C
number of 
respondents

30-40 50 0 0
40-60 0 50 0
60 and over 0 0 50

Table 1. Respondents according to the prostate volume
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youngest is 40 years of age. The average age of patients 
in group C (patients with prostate volume over 60 ml) 
was 55.96 years, with a standard deviation of 4.81. The 
youngest patient was 42 years old, and the oldest 60 years 
(Table 2).

Number of 
respondents

Mini-
mum

Maxi-
mum Mean Standard 

deviation
Group A 50 40 60 51.06 6.80
Group B 50 40 60 52.52 6.18
Group C 50 42 60 55.96 4.81

Table 2. The average age of respondents

Based on the results of Levin’s test of homogeneity 
of variance (F=4.464; p=0.013), it was concluded that 
the variance of the first, second and third groups are 
not equal (p<0.05). The results of ANOVA (F=8.822; 
p=0.000) showed that there was a statistically signifi-
cant difference (p<0.05) between groups in the average 
age of the patients. Additional analysis by Tamhane test 
showed that there was present statistically significant 
difference in average age between the first and third 
groups (p=0.000 <0.05), and between the second and 
third groups (p=0.008 <0.05). A statistically significant 
difference (p=0.601> 0.05) in the average age was not 
present between the first and second group.

The average value of IIEF-5 in group A was 20.52 
points with a standard deviation of 3.22. Minimum value 
of the score in group A was 8 points, and the maximum 
25 points. In group B, the average was 17.08 points with 
a standard deviation of 4.10. Minimum and maximum 
value score in group B was 7 or 25 points. The average 
value of the IIEF-5 in the group C was 10.78 points, with 
standard deviation of 3.29, while the minimum value or 
the maximum score was 5 and 19 points respectively 
(Table 3).

Number of 
respondents

Mini-
mum

Maxi-
mum Mean Standard 

deviation
Group A 50 8 25 20.52 3.22
Group B 50 7 25 17.08 4.10
Group C 50 5 19 10.78 3.29

Table 3. The average value of IIEF-5

Comparing the results of a statistical analysis of all 
three groups of patients with the degree of ED, we see 
that Group A had the highest value of IIEF-5, a group C 
the lowest mean value of the same. The results of ANO-
VA (F=96.375, p=0.000) showed that there was a statis-
tically significant difference (p<0.05) between groups 
with higher values of IIEF-5. Additional analysis by Tur-
key test revealed that there was a statistically significant 
difference between the first and second groups (p=0.000 
<0.05), the first and third groups (p=0.000 <0.05) and the 
second and third groups (p=0.000 <0.05). When we per-
formed additional analysis, it was assumed that the vari-
ance of the first, second and third groups were the same 
as confirmed by Levin’s test (p=0.357 >0.05).

Results of Fisher’s exact test (p=0.000) confirmed that 
there was a statistically significant relationship (p<0.05) 
between prostate volume and degree of erectile function 
(Table 4).

Based on the results of Spearman correlation (ρ=-
0.720; p=0.000), it was concluded that the volume of the 
prostate is negatively correlated with IIEF-5 score with 
the reliability of 99% (p<0.05), and that the increase in 
the volume of the prostate leads to a decline in IIEF 
score. Therefore, it can be said that, as prostate volume 
increased, the erectile dysfunction is more severe.

5. DISCUSSION
The exact etiology of BPH has not yet been deter-

mined. In fact, some patients with significant enlarge-
ment of the prostate does not express the symptoms of 
LUTS, whereas others have symptoms of lower urinary 
tract, which significantly affect the quality of life and do 
not have a significant enlargement of the prostate (15). 
However, LUTS caused by benign prostatic hyperplasia 
include substantially larger volume of the prostate. Con-
nection of BPH with erectile dysfunction is quite com-
plex, but according to the data of many studies indisput-
able. Multinational Survey of the Aging Male (MSAM-7) 
study, which is based on the results of testing 12,815 men 
in the US and six European countries, aged 50-80 years, 
found a significant association of BPH with ED (49% of 
respondents) and even 10% of the total lack of erection 
(16). BPH and ED are also associated with comorbidities 
such as cardiovascular disease, diabetes, obesity and dys-
lipidemia (17). Although, proper causal relationship has 
not been established, it is believed that 70% of men with 
BPH has an associated ED (18). Men with severe BPH 
have significantly decreased libido, greater difficulty in 
achieving an erection, and lower level of sexual satisfac-
tion as compared to men with milder form of BPH (19).

Data of some studies indicate a lower prevalence of 
self-reported ED in patients with BPH compared to the 
prevalence of ED based on the IIEF questionnaire. This 
discrepancy can be contributed to socioeconomic fac-
tors, level of education, socio-cultural factors. Wu and 
colleagues therefore suggest that the prevalence of ED 
should not be based on self-reporting by patients, be-
cause they significantly underestimate the actual prev-
alence of the disease (20). Therefore, the present recom-
mendations, patients with LUTS symptoms caused by 
benign prostatic hyperplasia should be evaluated and 
the presence of ED using the IIEF questionnaire, all the 
more, as some studies even prove that the severity of 

IIEF score

Total
Severe 
erectile 

dysfunc-
tion

Moderate 
erectile 

dysfunc-
tion

Mild to 
moderate 

erectile 
dysfunc-

tion

Mild 
erectile 

dysfunc-
tion

The 
normal 
erectile 
function

G
ro

up

A
N 0 1 4 22 23 50
% 0.0 2.0 8.0 44.0 46.0 100.0

B
N 1 5 14 22 8 50
% 2.0 10.0 28.0 44.0 16.0 100.0

C
N 7 25 15 3 0 50
% 14.0 50.0 30.0 6.0 0.0 100.0

Total
N 8 31 33 47 31 150
% 5.3 20.7 22.0 31.3 20.7 100.0

Table 4. Correlation of prostate volume with the degree of erectile 
dysfunction in patients from all three groups
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BPH better predictor of ED, but as the age of the patient 
(21).

This strongly implies the need to take sexuality into 
consideration in the initial evaluation of patients with 
BPH, and adequate therapeutic choice for the same. Giv-
en the potential impact of the same on sexual function, it 
is essential to evaluate the presence of ED patients before 
starting treatment of BPH (22).

In general, a lot of research has been performed on the 
correlation of BPH symptoms with the degree of ED, and 
the same has shown that severity of LUTS significantly 
correlated with IIEF-5 questionnaire, but very few stud-
ies determined the correlation between prostate volume 
with erectile function (23).

The results of our study showed that the average score 
of erectile function by IIEF-5 was 20.52 points with SD 
3.22 in subjects with BPH and prostate volume of 30-40 
ml, which meant normal erectile function. Respondents 
with prostate volume of 40 to 60 ml had an average score 
of erectile function according to IIEF-5 of 17.08 points 
with SD 4.10, which was a mild to moderate ED. The sub-
jects of the third group, with prostate volume over 60 ml 
had an average value of EF 10.78 points with SD 3.29, 
and these patients most often had moderate to severe 
ED. Based on the results of Spearman correlation (ρ=-
0.720; p=0.000), prostate volume was negatively correlat-
ed with IIEF-5 score with the reliability of 99% (p<0.05), 
and an increase in prostate volume leads to a decline in 
IIEF score.

Understanding the causal link between LUTS/BPH, 
and thus the volume of the prostate with ED is very im-
portant, because the treatment of one illness can signifi-
cantly affect the other and vice versa (24, 25).

6. CONCLUSION
The age of the patients was correlated with the volume 

of the prostate, and elderly patients had a higher prostate 
volume. Results of IIEF score of -5 were inversely pro-
portional to the volume of the prostate or as the pros-
tate volume increased, the erectile dysfunction was more 
severe, because the increase in prostate volume led to a 
decline in IIEF score.
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