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Correlation between Uroflowmetry and International Prostate Symptoms
Score in the evaluation of Nigerian men with Benign Prostatic Enlargement

Victor Abhulimen’, *John Edoka Raphael’
Urology Division, Department of Surgery, University of Port Harcourt Teaching Hospital, Port Harcourt,
Rivers, Nigeria.

Background: Benign prostatic enlargement (BPE) may obstruct the urethra, reduce urine flow, and cause Lower
Urinary Tract Symptoms (LUTS). Patients with LUTS can be evaluated with the International Prostate Symptom
Score (IPSS) and uroflowmetry for diagnosis, treatment selection, and monitoring. There are challenges,
especially in developing countries with these two investigative modalities. A level of education is needed to fill
the IPSS form while most centres do not have a uroflowmeter. Studies to evaluate the relationship and compare
the beneficial value of IPSS and uroflowmetry are few.This study aims to assess the correlation between IPSS
and uroflowmetry in adult patients who present with LUTS secondary to BPE and compare their beneficial
values.

Methodology: The study was a hospital-based, descriptive prospective cross-sectional study of patients with
LUTS secondary to BPE. Ethical committee approval and informed consent were obtained. Every patient had
the study questionnaire and IPSS questionnaire completed. Each patient also had uroflowmetry performed. The
researcher filled out the study questionnaire. Data were coded and entered using Microsoft Excel version 2010
and transferred into Statistical Package for Social Sciences Version 20 for analysis.

Results: Two hundred eighty-six patients were evaluated, but 100 met the inclusion criteria and were included in
the study. The ages ranged from 48 to 93years with amean age of 64.71+9years. The 60 to 69 years age group had
the highest frequency, 43(43%). The mean Total Prostate Volume (TPV) was 83+32.28ml. Most patients (65
patients) presented with severe LUTS (p=0.001).There was a statistically significant inverse relation between
[PSS and Maximum Flow Rate (p=0.001; r=-0.624) and Average Flow Rate (p=0,001; r=-0.578), indicating that
the higher the degree of bother, the lower the Mean and Average Flow Rates. This suggests that the more the
degree of bother from BPE as assessed by IPSS, the lower the urine flow rates on uroflowmetry.

Conclusion: There was a strong negative correlation between IPSS and MFR a moderate negative correlation
between IPSS and AFR, showing that the higher the IPSS, the poorer the urine flow. IPSS can be used instead of
the uroflowmetry to evaluate patients with BPE if auroflowmeter is unavailable.

Keywords: Benign Prostatic Hyperplasia; BPH; IPSS; Uroflowmetry.

Introduction aid the diagnosis and monitoring of patients with these
Prostatic enlargement and other causes of bladder  symptoms.' It gives information about hesitancy,
outlet obstruction may reduce the rate of urine flow  voided volume, maximum flow rate, average flow
from the bladder and cause Lower Urinary Tract
Symptoms (LUTS). Patients with LUTS need to be
evaluated before, during, and after therapy to ascertain
their response to that therapy. One objective method of
assessing patients with LUTS is uroflowmetry.
Uroflowmetry is a simple, non-invasive test that can
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rate, voiding time, flow time, and time to maximum
flow rate.

Another method of assessing the occurrence and
severity of LUTS is using a validated symptom score
like the International Prostate Symptom Score
(IPSS).* It was derived from the American Urological
Association (AUA) 7 score described by Barry and his
colleagues in 1992.” Although there are other methods
of assessing symptom score, “the IPSS has become
the international standard.’ It is a method of
quantifying LUTS. It is also helpful for patients'
evaluation, treatment stratification, counselling, and
follow-up.”"

IPSS consists of three storage symptoms (frequency,
urgency, and nocturia), four voiding symptoms (poor
stream, intermittency, straining, and feeling of
incomplete voiding) and a question relating to the
Health-Related Quality of Life (HRQOL). The quality
of life is scored from 0 to 6. Each symptom is scored
on a scale of 0- 5.Thus, the score can range from 0- 35.
A symptom score 0-7 is considered mild, 8-19 is
considered moderate, and 20-35 is considered
severe. ' IPSS assessment is readily available, does
not require any device, and may come at no extra cost
to the patient.

Various studies have beenconducted to assess the
correlation between IPSS and uroflowmetry with
conflicting results.”*'The study aims to evaluate the
relationship between IPSS and uroflowmetry in male
patients with LUTS in Port Harcourt, Nigeria.

Materials and Methods

This prospective hospital-based descriptive cross-
sectional study involved adult male patients with
LUTS secondary to BPE at the University of Port
Harcourt Teaching Hospital, Port Harcourt, Rivers
State, Nigeria. Inclusion criteria were male patients
with benign prostatic enlargement on digital rectal
examination 9DRE, serum PSA less than
4ng/ml,normal PSA density<0.15ng/ml’, and normal
findings on the Transrectal ultrasound scan. Patients
on the catheter, previous surgery in the lower urinary
tracts, patients with a predisposition to neurological
bladder dysfunction like Parkinson's disease,
disorders of the spine, urethral stricture, patients with
LUTS from BPE who are on medical therapy were
excluded from the study. All consenting patients who
met the inclusion criteria were recruited to the study.
The study questionnaire and IPPS form were
administered to the study subjects. Uroflowmetry was

performed for each patient, and the result was noted.
The entries from the IPSS forms and research
questionnaire were collated. Data were coded and
entered using Microsoft Excel ® version 2010 and
transferred into the Statistical Package for Social
Sciences (SPSS) version 20 for analysis. Chi-square
(P<0.05) and correlation analysis were used to test
associations and relationships. Ethical approval was
obtained from the Research and Ethics Committee of
the University of Port Harcourt Teaching Hospital,
Port Harcourt, and written informed consent was
obtained from each patient before enrollment into the
study.

Results

Two hundred eighty-six patients were evaluated, but
100 met the inclusion criteria and were included in the
study. The ages ranged from 48 to 93years with a mean
age of 64.71+9years. The 60 to 69 years age group had
the highest frequency, 43(43%).The mean duration of
symptoms was 3.21£2.39 years. The mean Total
Prostate Volume (TPV) was 83+32.28ml. Most
patients (65 patients) presented with severe LUTS
(p=0.001). There was a statistically significant
inverse relation between IPSS and Maximum Flow
Rate (p=0.001; r=-0.624) and Average Flow Rate (p=
0,001; r=-0.578), indicating that the higher the degree
of bother, the lower the Mean and Average Flow
Rates. This suggests that the more the degree of bother
from BPE as assessed by IPSS, the lower the urine
flow rates on uroflowmetry.

Table 1: Sociodemographic characteristics of patients

Characteristics  Frequency (n=100) Percentage (%)

Age group

<50 4 4.0
50-59 43 25.0
60-69 25 43.0
70-79 20 20.0
=80 8 8.0
Mean Age 64.71+9.75 yrs

Table 2: Severity of the patients' symptoms assessed
with the IPSS questionnaire

Total IPSS Frequency Percentage (%)  Chi-square (y2),
(n=10) p-value

Mild symptom (1-7) 0 0.0

Moderate symptom (8-19) 35 350 18.0(0.001y*

Severe symptom (20-35) 65 65.0

Mean [PSS 213634

*Statistically significant (p<0.05)
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Table 3: The mean uroflowmetry variables in patients

Uroflowmetry Variables Mean = SD
Maximum Flow Rate (MFR) 12.07£6.65
Average Flow Rate (AFR) 5.91+3.50
Voiding Time (FT) 60.11+18.39
Time to Maximum Flow Rate (TMFR) 8.10£3.11
Voided Volume 248.70+73.91

Table 4: To assess the relationship between
uroflowmetry and IPSS using the Pearson correlation

coefficient analysis

Uroflowmetry variables IPSS
Maximum Flow Rate The Pearson correlation coefficient, r
(MFR) R-Square (')

p-value

95% CI
Average Flow Rate The Pearson correlation coefficient, r
(AFR)
R-Square (')
p-value
95% Cl
The Pearson correlation coefficient, r
R-Square i)
p-value
95% CI
The Pearson correlation coefficient, r
R-Square (')
p-value
95% CI
Time to Maximum Flow  The Pearson correlation coefficient, r
Rate (TMFR}

Prostate Volume (PV)

Flow Time (FT)

R-Square [rl)

p-value

95% CI

The Pearson correlation coefficient, r
R-Square (r2)

p-value

95% C1

Voided Volume (VY)

0.624
0.39

0.001¢

0744~ (0.446)
0578

0.33

0.001*
1344 - (0.751)
0.07

0.15

0.064
0.041-1.113
0.525

0.28

0.06
0.22-1.240
0.576

0.33
0.071
0.427-1.767
-0.408

0.166

0.062

-1051- (-0219)

*Statistically significant (p<0.03)

Table 5: Correlation between Quality of Life (QoL)

and IPSS
1PSS
Quality of Life (QoL)  The Pearson correlation coefficient,r 0227
R-Square ) 0.051
p-value 0.023%
93% C1 0.026-0.348

*Statistically significant (p<0.05)

Table 6: To assess the relationship between MFR and
AGE using the Pearson correlational coefficient
analysis

Uroflowmetry Age
variable
Maximum Flow Rate  The Pearson correlation coefficient,r ~ -0.408
(MFR) R-Square (1) 0.10
p-value 0.005*
95% CI -0.690 (-0.125)

*Statistically significant (p<0.03)

Table 7: To assess the relationship between AFR and
AGE using the Pearson correlational coefficient
analysis

Uroflowmetry Age
variable
Average Flow Rate The Pearson correlation coefficient, r -0.314
(AFR)
R-Square (1) 0.099
p-value 0.001*
95% CI -1.405 (-0.345)

*Statistically significant (p<0.05)

Discussion

Prostatic disorders often cause urinary problems in
ageing men. The most common of these disorders is
Benign Prostatic Enlargement (BPE).BPE is
characterized by nonmalignant proliferation of cells
in the periurethral and transitional zones of the
prostate and can cause Bladder Outlet Obstruction
(BOO).”® The IPSS is the standard for assessing
symptom severity and degree of bother. Patients with
LUTS can be evaluated using IPSS and uroflowmetry.
However, studies correlating LUTS using IPSS and
uroflowmetry have been equivocal.™"""

In this study, the modal age group was 60 to 69 years,
while the mean age was 64.71 £9.75years. This mean
age 1s similar to studies carried out by Agrawal and
colleagues”with a mean age of 67.5years, Singla et al.
“with a mean age of 67.7 years in India, Heynset al. ‘in
South Africa with a mean age of 64yrs, and Oranusi
and colleagues™in Nnewi, South-Eastern part of
Nigeria with a mean age of 67.2years. Ojewola and
colleagues, in the South Western part of Nigeria, also

reported amean age of 64.3+ 12.6years.”

The mean duration of symptoms in this study was
3.21£2.39 years. The mean duration of symptoms in a
study conducted in Nepal by Agrawal and
colleagues™was 22.1 months. The late presentation of
patients in this study can explain why they presented
with severe symptoms.”

The mean IPSS in this study was 22.1346.34, showing
that many patients presented with severe symptoms
[state that 65% of the patients in your study had severe
IPSS scores]. This finding agrees with that reported by
Agrawal and colleagues”with a mean IPSS 23.5+2.8
but at variance with studies by Liu et al. “ and Ezz-elet
al." with a mean IPSS of 11.54+6.84 and 17.1£7.1
respectively.

Most patients (66%) presented with a QoL score of 5
or 6. This agrees with the study by Oranusi and
colleagues™who had a QoL of 4.3+1.13. Agrawal and
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colleagues™had a higher QoL of 5.2+0.6. Liu et al.
“hada QoL of3.37+1.36.

The mean TPV in this study was 83.02+32.28 cm’.
This was similar to the finding in the study by Badmus
and colleagues’’in Ile Ife, South-Western Nigeria, who
had a mean TPV of 83.8+37.7cm’. Udeh and
colleagues™in a study conducted in Jos, had a mean
prostate volume of 72.79+44.38cm’. However,
studies conducted in the Far East by Liu and
colleagues™and studies in Europe by Dicuioet al. ”’ had
observed smaller mean total prostate volumes. This
may not be surprising as a study indicated that
Nigerians have a larger average normal prostate.”

The mean PSA in this study was 2.92+1.14ng/ml. This
is similar to studies by Liu and colleagues™“who had a
mean PSA of 2.79+4.79ng/ml. This is at variance with
the study result by Agrawal and colleagues™ who had a
PSA of 1.4+0.8ng/ml. However, the prostate volume
in Agrawal's study is relatively small (42.5cm’)
compared to the mean TPV in this study of
83.02+32.28 ¢cm.’ The smaller prostate volume may
account for the lower PSA value since larger glands
have been associated with higher PSA values in BPE."

This study showed a significant negative correlation
between IPSS and Qmax. This implies that the more
severe the LUTS, the lower the maximum flow rate
and vice versa. The results of this study are not novel
but help strengthen the study by Singla and
colleagues.“Oranusiet al. “and Caikirogluet al.
“noticed a significant negative moderate correlation
between IPSS and Qmax. Other authors noticed a
significant negative, weak correlation between IPSS
and Qmax."""” Wadie and colleagues found no
correlation between Qmax and IPSS. In the study by
Wadie, the actiology of LUTS was not clearly stated.
Several diseases aside, BPE can present with LUTS.
This present study considered only patients with BPE.

This study's Average Flow Rate (Qave) revealed a
statistically significant moderate negative correlation
with IPSS. This agrees with Itoh et al."”" who noticed a
statistically significant moderate but negative
correlation between Qave and IPSS. Singla and
colleagues”. Noticed a robust negative correlation
between IPSS and Qave. Wadie and
colleagues“observed a statistically significant weak
negative correlation. Oranusiet al.”’ noticed a
correlation between Qave and IPSS, though this was
not statistically significant. A reason for the better

correlation between Qmax, Qave, and IPSS maybe
because the IPSS forms were physician-administered
and not self-administered. This ensured a better
understanding of the symptoms and easier completion
ofthe IPSS questionnaires.

Johnson et al.” also observed that symptom scores
were likely to be under-reported if self-administered
(especially in patients with a low level of education)
and more reliable if physician-administered. Patients
not literate in English find it difficult to comprehend
and complete the IPSS’. A study conducted in Western
Nigeria by Abiola et al.” revealed that at least
secondary level education is needed to complete the
IPSS questionnaire. In this study, a patient had no
formal education, and 30 had only primary level
education. A third of the patients in this study may
have had difficulty completing the questionnaire on
their own if self-administered or may have under
reported it, leading to an erroneous outcome.

Before carrying out the uroflowmetry, we ensured that
the patient was relaxed and took the most
representative reading of his normal void. Chan et al.
“noticed that uroflowmetry at home correlated better
with symptoms than at the clinic. Patients with BPE
tend to void better when relaxed. This may be another
reason for the strong negative correlation between
IPSS and Qmax.

In assessing patients with BOO using uroflowmetry,
Qmax is the most important parameter,”'**" hence
Qmax may be more reliable than Qave. Shoukry et al.
*found maximum flow rate to be more sensitive than
symptoms in assessing BOO. Uroflowmetry does not
require the subject to be literate in English.

Other factors responsible for the varied correlation
between Qmax, Qave, and IPSS depend on the level of
obstruction at the bladder outlet, the configuration of
the prostate™ and the voided volume.” Heynset al.’
observed a positive correlation between voided
volume and Qmax. Although there was a positive
correlation between voided volume and Qmax, it was
not statistically significant.

Maximum flow rate can predict surgical outcomes.
Patients with flow rates less than 15ml/second before
surgical intervention have a better global outcome in
the postoperative period.” Despite the advantages of
uroflowmetry, it cannot differentiate between low
flow due to bladder outlet obstruction and poor
bladder compliance.’ Flowrate also varies and may
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differ as much as Sml/second in a given day even when
the voided volume is the same.” Uroflowmetry could
also have artefacts like the wag effect that could affect
the reading.” Uroflowmetry can objectively assess
symptoms due to poor stream, but IPSS assesses poor
stream and other signs and tells about QoL.
Uroflowmetry cannot inform the urologist about QoL.
In an adult, a voided volume of 125 to 150ml is
required to interpret the uroflowmetry tracing "
accurately, but no volume cut off is required to use the
IPSS.

Uroflowmeter also comes at a cost and needs
accessories like a co-mode chair, funnel, container,
printer, paper, and batteries. These extra expenses are
not required in using the IPSS. The IPSS, though
subjective, is relatively cheaper compared to the
uroflowmetry.

The IPSS and uroflowmetry both have their shortfalls.
Some information can be obtained from the [PSS but
not uroflowmetry, and some information can be
obtained from the uroflowmetry, which are not
contained in the IPSS. Hence, when available, some
authors have opined that a combination of
uroflowmetry and symptom scores improved
outcomes after surgery. They believe that both are
complementary.””

Conclusion

There is a negative correlation between IPSS and
MFR,an inverse correlation between IPSS and AFR
showing that the higher the IPSS, the poorer the urine
flow. In resource-constrained settings without a
uroflowmeter, the IPSS could be used instead of
uroflowmetry for categorising patients with bladder
outlet obstruction from BPE.
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