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Abstract

Introduction: We assessed the effect of different voiding posi-
tions on uroflowmetric parameters and post-void residual (PVR) 
urine volume in symptomatic benign prostatic hyperplasia (BPH) 
patients. We also evaluated the effect of alpha blockers on PVR in 
different voiding positions. 
Methods: The study was performed with 110 BPH patients over 50 
years old. In total, 4 uroflowmetries were performed in all patients: 
2 patients in the sitting position and 2 in the standing position. PVR 
was measured with transabdominal ultrasonography. Also, patients 
were divided into two groups according to the alpha adrenergic 
blocker treatment; the effect of this treatment on their uroflowmetric 
parameters in different positions was evaluated. 
Results: Maximum flow rate (Qmax) and average flow rate (Qave) 
were significantly higher in patients in the sitting position, but 
there were no differences in other uroflowmetric parameters and 
PVR volume (Qmax: 15.5±5.9 mL/s vs. 13.7±5.2 mL/s, Qave: 
11.4±4.6 mL/s vs. 10.7± 3.9 mL/s, respectively; p < 0.05). The 
Qmax and Qave were significantly higher in sitting position, com-
pared to the standing position, in both alpha adrenergic treatment 
and non-treated groups; again, there were no differences in other 
uroflowmetric parameters and PVR volume.
Conclusion: Qmax and Qave values were significantly higher in 
the sitting position. Alpha blockers did not affect any change. 

Introduction 

Uroflowmetry is a cost-effective and simple way to perform 
non-invasive tests for patients with lower urinary tract symp-
toms (LUTS).1 It is also recommened for patients undergoing 
surgery for bladder outlet obstruction due to benign prostatic 
hyperplasia (BPH).2

Uroflowmetric parameters can be affected by various fac-
tors, such as age, gender and voiding volume (VV).3-5 Urinary 
flow rate also has a circadian rhythm.6

Voiding positions are different according to social, cul-
tural and medical norms. Most men in western countries 

void while standing, but in some Asian and Middle Eastern 
countries prefer to void in the sitting or squatting position. 
It is important to empty the bladder totally because high 
post-voiding residual urine (PVR) can lead to urinary tract 
infections and bladder stone disease. The best position for 
emptying the bladder is controversial and not yet estab-
lished.7-19

There are no studies which assess the effects of alpha 
blockers on PVR volumes in different voiding positions. We 
evaluated the effect of the sitting and standing voiding posi-
tions on uroflowmetric parameters and PVR in patients over 
50 years old and with LUTS due to BPH. We also assessed 
the effect of alpha blockers on the PVR volumes in these 
different voiding positions.

Methods 

We studied 110 men over 50 years old. Written informed 
consent was obtained for each patient and approval was 
obtained from the local Ethics Committee. Patients receiving 
alpha adrenergic blockers were also included, and subgroups 
were formed according to this treatment. Group 1 included 
44 (taking treatment) and group 2 include 66 (not taking 
treatment) patients. The mean duration of alpha adrenergic 
blockers in the drug-treated group was 37.6±38.6 weeks. 
No patients were on combination therapy and all were 
pleased with their drugs. Detailed history was taken from all 
patients and LUTS was evaluated with International Prostate 
Symptom Score (IPSS). We performed physical examinations 
with digital rectal examination (DRE), whole urine analysis, 
some laboratory analysis, including prostate spesific antigen 
(PSA) and transabdominal urinary system ultrasonography 
(LOGIQ C2, GE Medical Systems, USA). Prostate volumes 
were also recorded during ultrasonography. 

We excluded patients with a history of prostate surgery, 
urethral stricture, neurologic disease and diabetes mellitus. 
We also excluded patients with a urinary tract infection, 
bladder stones, PSA values over 4 mg/mL, suspicious nodule 
demonstrated by DRE and prostate cancer. We performed 
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uroflowmetry using a weight transducer urodynamic device 
(Solar Urodynamic System, Medical Measurement System, 
USA). Uroflowmetric measurements were performed in a 
private room locked from the inside and out of the hear-
ing range of other staff members. In total, 4 uroflowmetries 
were done; 2 patients in the standing position and the other 
2 in the sitting position. In half of the group, measurements 
were done in the sitting position followed by the standing 
position; in the other half, first in the standing followed by 
the sitting position. Each test was repeated twice and four 
measurements were taken for each patient (for a total of 
440 measurements). The circadian rhythm was taken into 
account; one measurement was taken in the morning and the 
other in the afternoon for each position. To prevent patient 
exhaustion, measurements were completed in two days. If a 
patient’s voiding volume was under 150 cc, the procedure 
was repeated and PVR was measured using transabdominal 
ultrasound. 

Statistical analyses were done using SPSS 16. Paired t-tests 
and Mann-Whitney U tests were done for parametric and 
nonparametric comparisons, respectively; p < 0.05 was con-
sidered significant.

Results 

Baseline characteristics, except IPSS, were similar between 
the two groups (Table 1). A comparison of the uroflowmetric 
parameters showed that maximum flow rate (Qmax) and 
the average flow rate (Qave) were statistically higher in the 
sitting group; there were no differences between the urine 
volume, residual volume and voiding time parameters (Table 
2). Within Group 1, the Qmax and Qave were significantly 
higher than in Group 2; there were no differences in the 
other parameters (Table 3). In Group 2, the Qmax and Qave 
were significantly higher in patients in the sitting position; 
also in this group, there were no statistical differences in the 
other parametres (Table 4). 

Discussion 

There are a number of studies examining the effects of dif-
ferent voiding positions on uroflowmetric parameters. 

Unsal and colleagues studied healthy men and compared 
their uroflowmetric parameters and PVR in different posi-

tions: standing, sitting and crouching. They authors reported 
that these different positions do not have an effect on uro-
flowmetric parameters and PVR.7 The authors also com-
pared the uroflowmetric parameters and the PVR volume 
in healthy women in sitting and crouching positions; simi-
larly, they could not find a significant difference between 
the positions.7 Riehmann and colleagues reported that 
standing is better than the recumbent position.8 Yamanishi 
and colleagues compared uroflowmetry in standing, sitting, 
lateral, supine, prone positions in men between the ages 
of 24 and 40; they found the highest Qmax rate with the 
prone position. The Qmax rate decreased in the standing, sit-
ting, supine and lateral positions.9 Eryıldırım and colleagues 
found that Qmax and Qave values were significantly higher 
in the sitting and squatting positions.10 Conversely, Choudry 
and colleagues found that Qmax and Qave values were 
significantly lower in sitting position.11

There are studies with healthy women. Devreese and col-
leagues evaluated uroflowmetric parameters and could not 
find a statistical difference between the positions.12 Gupta 
and colleagues found that Qmax and Qave values were 
significantly lower in the sitting position.13 Moore and col-
leagues reported that Qmax and Qave values were signifi-
cantly higher and PVR was significantly lower in the sitting 
position.14 In a recent study of 21 women with osteoartritis, 
Chou and colleagues found no difference between the sit-
ting and standing positions in terms of Qmax, Qave, VV 
and PVR.15

Unsal and colleagues compared the sitting and stand-
ing positions in 44 symptomatic BPH patients and 44 age-
matched healthy men; they did not find a significant differ-
ence in the uroflowmetric parameters in these two positions 
– this is similar to our study.16 Moreover, Aghamir and col-
leagues compared the different positions in 10 symptomatic 
BPH patients and 10 age-matched healthy men. The authors 
did not find a difference in the positions in the healthy group, 
but in BPH group the PVR was lower in the sitting position.17 

Amadi and colleagues studied 83 symptomatic BPH patients 
and reported that Qmax values were significantly higher 
and PVR values were significantly lower in the crouching 
position.18 El-Bahnasawy and colleagues reported that when 
patients were substratified according to age (50 years and 
less, and over 50 years), Qmax values were significantly 
higher in the sitting position than in the standing position 

Table 1. Baseline characteristics of Group 1 and Group 2

Group 1 Group 2 p*
Age 62.4 ± 5.3 60.5 ± 5.9 0.09

PSA (ng/mL) 2.0 ± 1.0 1.8 ± 0.8 0.38

IPSS 14.9 ± 3.9 10.4 ± 4.1 <0.05

Prostate volume (mL) 49.3 ± 21.4  47.2 ± 20.9 0.60
*according to test. PSA: prostate-specific antigen; IPSS: International Prostate Symptom 
Score.

Table 2. Uroflowmetric parameters of the study groups

Sitting Standing p*
Qmax (mL/s) 15.5 ± 5.9 13.7 ± 5.2 <0.05

Qave (mL/s) 11.4± 4.6 10.7 ± 3.9 <0.05

Urine volume (mL) 334.7 ± 121.4 317.0 ± 111.9 0.15

Residual volume (mL) 103.7 ± 83.9 107.1 ± 79.8 0.5

Voiding time (sec) 51.5 ± 25.1 54.0 ± 26.3 0.19
*according to test. Qmax: maximum flow rate; Qave: average flow rate.
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in the under 50 group but not in over 50 group.19 Our study 
included symptomatic BPH patients over 50 years of age. 
We found that Qmax and Qave values were significantly 
higher in the sitting group when compared with the standing 
position; other parameters were not affected by the differ-
ent positions. When patients were divided into subgroups 
due to alpha adrenergic blocker treatment, Qmax and Qave 
values were significantly higher in the sitting position and 
other parameters did not show any statistically significant 
difference. In the non-treated group, Qmax and Qave val-
ues were significantly higher in the sitting position, with no 
statistical difference in other parameters.

Our study group experienced frequent voiding prob-
lems. The uroflowmetric parametres in patients taking alpha 
adrenergic blockers have never been evaluated. Therefore, 
we evaluated the effects of alpha adrenergic blocker treat-
ment on uroflowmetric parameters in different voiding posi-
tions. This is the first study evaluating this effect. In our study, 
Groups 1 and 2 (patients receiving alpha adrenergic blocker 
or not) had similar results. The alpha blockers did not affect 
uroflowmetric parametres in different voiding positions.

Better flow values with the sitting position are generally 
due to two mechanisms. First, higher pressure transmission 
on the urinary bladder is due to increased intra-abdominal 
pressure in the sitting position; second, pelvic floor muscles 
are more relaxed during the sitting position, which leads to 
an increased flow rate.10,18 Also patient comfort, psychology 
and preferred voiding position affect the maximum flow 
rate. If an individual is accustomed to voiding in a certain 
position, changing it can cause stress and discomfort – these 
can affect uroflowmetric parameters. In our study, 69% of 
patients preferred the sitting position and 31% the standing 
position. Our results were affected by the following factors: 
patients in the sitting position experienced easier transmis-
sion of urine due to increased intra-abdominal pressure and 
relaxed pelvic floor muscles; the stress and discomfort of 
these patients in the standing position affected their uroflow-
metric parameters. Ideally intraabdominal pressure measure-
ments by transrectal pressure sensors and electromyography 
recording should be performed to clearly define the effects 
of positional differences.

Qmax and Qave values were statistically significantly 
high in both groups, while clinically no significant difference 
was detected. This difference did not appear in the clinical 

data, such as urine volume, residual volume and voiding 
time. Therefore, considering this negligible difference, men 
would likely continue in their habitual and preferred voiding 
position. 

When performing uroflowmetry, voiding in a different 
position would result in unnecessary stress, therefore, vari-
ous positional options should be given to the patient during 
uroflowmetry. Additionally, to avoid inconsistencies from 
different voiding positions during uroflowmetry, we suggest 
that patients are in the same position every time to perform 
uroflowmetry.

Conclusions 

Positional differences affected uroflowmetric parameters. 
Voiding flow rates in the sitting position were significantly 
better than in the standing position for symptomatic BPH 
patients; alpha adrenergic blockers did not eliminate affect 
the rates between the two positions. Moreover, the PVR 
values were lower in the sitting position with alpha adren-
ergic blocker treatment. Although rate may be higher during 
uroflowmetric evaluation in the sitting position, personal 
preferences must be taken into account because patient 
comfort during voiding will affect the flow rates.
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