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Background: Lower urinary tract symptom (LUTS) is a common condition in older men. In

accordance with the Dutch College of General Practitioners Guideline “Micturition symp-

toms in men”, the diagnosis can be made based on a patient’s medical history and a physical

examination. GPs lack additional tools in primary care to assess the residual urine volume.

A residual volume usually requires a referral to a urologist. We hypothesized that the IPSS

screening questionnaire score (measuring the severity of symptoms) might be related to

patients’ residual urine volume. The research objective was to examine the relation between

the IPSS score and the residual urine volume.

Methods: In a cross-sectional study, we analysed patients’ IPSS and residual urine volume.

Men aged over 50 with LUTS who consulted Dutch primary-care physicians were included.

The interventions comprised an IPSS screening and a bladder scan. Data regarding the

patients’ residual volume, total IPSS score, single IPSS score, IPSS storage score, and

IPSS voiding score were recorded and analysed. We used odds ratios to describe the relation

between the IPSS categories associated with the presence of a normal or abnormal (above

100 cc and above 200 cc) residual urine volume.

Results: A total of 126 patients were included in this study. Patients with higher scores on

the overall IPSS, separate IPSS, IPSS storage and IPSS voiding showed no higher odds ratios

of having an abnormal residual volume, neither above 100 mL or 200 mL.

Conclusion: We did not find a relation between the IPSS core to an abnormal residual urine

volume in men aged over 50 with LUTS consulting primary-care physicians.

Trial Registration: This study has been approved by the Central Committee on Research

Involving Human Subjects for the Arnhem-Nijmegen Region and is registered with

ToetsingOnline under ID number 29822.091.10.

Keywords: lower urinary tract symptoms, primary care, international prostate symptom

score, post-void residual volume

Background
Lower urinary tract symptom (LUTS) is the collective term for a large number of

urinary problems.1 Previously, these symptoms were referred to as prostatism, but

the current opinion is that the relationship between prostate enlargement, obstruc-

tion and voiding symptoms is not unambiguous. Prostate enlargement does not

necessarily lead to obstruction and/or discomfort. The micturition problems are not

specific to prostate enlargement and the symptoms may also be caused by other

conditions, such as pelvic floor changes, a restriction elsewhere in the urethra or
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bladder overactivity.2 In recent decades, urinary symptoms

have been considered multifactorial.3

LUTS is categorised into two groups: storage (or irri-

tative) symptoms and voiding (or obstructive) symptoms.4

The symptoms of frequency, urgency, urge incontinence

and nocturia belong to storage symptoms. Straining, a poor

and/or intermittent stream, prolonged micturition, a feeling

of incomplete bladder emptying and dribbling belong to

voiding symptoms.4 Lower urinary tract symptoms are

a common health issue in ageing men, due to a changing

urological system. Several studies show that between 20%

and 30% of men over the age of 50 have moderate to

severe symptoms.1,6,7 About one third of men with LUTS

experience spontaneous improvement, one third notice no

changes and one third experience an increase of

symptoms.5 Age-specific changes include increased or

decreased bladder elasticity and prostate size, or changes

in the pelvic floor muscles.

The percentage visiting a general practitioner (GP)

varies from 17% of men with mild symptoms to 70% of

men with severe symptoms.6–8 Voiding symptoms are

usually accepted as part of the ageing process. Many

seek professional help only when their inconvenience has

risen to an unacceptable level.9,10 Additional symptoms,

such as pain during micturition, or the fear of prostate and

other cancers, can reinforce the burden of inconvenience

caused by the voiding symptoms. LUTS can considerably

reduce a man’s quality of life.1,12,13

According to the Dutch guideline for GPs entitled

“Micturition symptoms in men”, diagnostics by a GP

should be limited to history-taking and performing

a physical examination including a rectal examination.5

The diagnostic process in patients with LUTS is aimed at

excluding causes of specific pathology. If an abnormal

post-void residual volume is suspected, further investiga-

tion by a urologist is required. An abnormal residue may

indicate chronic infections, hydronephrosis and urinary

retention by bladder contraction disorders.2 For several

indications, about 30% of the patients with LUTS in the

Netherlands are referred to the urologist.13

Investigation into validity and reliability shows that the

International Prostate Symptom Score (IPSS) is useful for

estimating the severity of symptoms.14 The IPSS is

designed to be self-administered by patients, with speed

and ease in mind, and can be used in both secondary care

and primary care.

In the last few decades, the treatment of LUTS under-

went major transformations. Surgery can now often be

replaced by medication, which places the treatment of

LUTS into the domain of primary care.12 In addition, it

is preferable that patients are managed by their GPs, who

provide continuity of care.15 For this reason, it is important

to have tools in primary care that can properly assess the

post-void residual volume, so as not to miss the presence

of a residue in patients, which is reason to refer to sec-

ondary care.

Several studies in secondary care show a statistically

significant relation between the IPSS score and residual

volume. Unfortunately, the correlation is too weak to be

useful in practice.1,16,17 Because it is mainly patients with

severe symptoms who consult a urologist, this relation does

not automatically apply the population in primary care. The

relation between the IPSS score and residual volume has not

previously been studied in primary care. In addition, it is

especially important to establish whether an IPSS score can

differentiate between a normal and an abnormal residue. To

this end, our research questions are: What is the relation

between the IPSS score for the presence of an abnormal

residue in men over 50 years with LUTS in primary care?

And does this value differ per age category?

Methods
Study Design
This study is a cross-sectional study and part of the

“LUTS/BPH in primary care, a new approach” randomised

controlled trial (RCT). Inclusion of participants took place

between 1 October 2010 and 1 October 2017. All partici-

pants gave written informed consent. This study has been

approved by the Central Committee on Research Involving

Human Subjects for the Arnhem-Nijmegen Region and is

registered with ToetsingOnline under ID number

29822.091.10.

Study Design
The original research population comprised all 24,000

patients listed in five healthcare centres in a city located

in the middle of the Netherlands. All men aged over 50

who consulted their GP for the first time because of LUTS

were asked to participate. LUTS is defined as described by

the NHG guideline “Micturition symptoms in men”.4

Exclusion criteria were the use of an α-blocker or 5α-

reductase inhibitor, transurethral resection of the prostate

(TURP) in patients’ history, prostate cancer or suspected

prostate cancer by abnormal digital rectal examination or

Lammers et al Dovepress

submit your manuscript | www.dovepress.com

DovePress
Research and Reports in Urology 2020:12168

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


other urological diseases, haematuria and urinary tract

infection.

In the original study, 486 patients were included for

participation in the RCT. Of all patients, 133 were

excluded (Figure 1). Patients (n=353) were randomised

at GP level to an intervention group or a control group.

Study Participants
The present study population comprised 136 patients

focussing only on the intervention group, given that we

were interested in the relation between the IPSS-score and

the bladders scan, as they were part of the intervention

(Figure 1). Interventions were the IPSS questionnaire,

including a quality-of-life question, and the bladder scan.

The IPSS was filled in directly after the first visit. The

bladder scan was performed within a week after the first

visit by a trained GP (HL). Test results were interpreted by

the same trained GP researcher (HL).

Measurements
Bladder Scan

The bladder scan used for this study is the BVI9400 bladder

scan. This scan is a portable 3D ultrasound device that

quickly, accurately and noninvasively measures urinary

bladder volume and post-void residual volume. Based on

these data, the bladder scan calculates and displays the

bladder volume. Results are displayed as a number (in mL).

The investigation of all patients took place under simi-

lar circumstances. Patients had to wait until they had the

urge to urinate. After urination, they were asked about

representativeness of the micturition. Only in case of

representativeness, a bladder scan was carried out repre-

sentative a bladder scan was carried out.

We defined residue as the volume of urine remaining in

the bladder after the completion of micturition. In the

literature, two cut-off points are used to distinguish abnor-

mal residue from normal residue: 100 mL18–20 and

200 mL.15,21 According to the EAU guideline,11 no resi-

due threshold for treatment has yet been established, so

this study will use both cut-off points (100 and 200 mL).

International Prostate Symptom Score (IPSS)

The IPSSmeasures the severity of LUTS. This questionnaire is

based on the American Urological Association (AUA) symp-

tom index.14 The AUA concluded that the test is clinically

sensible, reliable, valid and responsive. As a result, the NHG

guideline recommends using this test in primary care. The

questionnaire consists of seven questions, covering incomplete

emptying, increased frequency, intermittency, urgency, weak

stream, straining and nocturia. Every individual question can

be answered on a ranking scale from 0 (never) to 5 (almost

always). The total IPSS score can be classified, according to

the classification of the AUA, into three categories: mild (1–7

points), moderate (8–19 points) and severe (20–35 points).

Separate IPSS questions can be classified into two

categories: IPSS storage and IPSS voiding. IPSS storage

comprises the combination of the symptoms of increased

frequency, urgency and nocturia (questions 2, 4 and 7).1

Symptoms of incomplete emptying, intermittency, weak

stream and straining form the combination for IPSS void-

ing (questions 1, 3, 5 and 6).1

Statistical Analyses
We used the IPSS questionnaire as an independent variable

and the bladder scan as a dependent variable. Participants

with one ormoremissing answers on the IPSSwere left out of

the analysis of the total IPSS score. Patients’ age was divided

into three categories: 50–59 years, 60–69 years and 70 years

and over. Data were collected in SPSS24.0. We used descrip-

tive statistics to describe the study population. One-way

ANOVA tests and Pearson’s chi-squared tests were used to

investigate differences in symptoms between age categories.

The relationships between the IPSS scores and the post-

void residual volume were evaluated using binary logistic

regression, with the IPSS in categories and the normal/

abnormal residue as a dependent variable. No patients with

a mild IPSS score had a residue >200 mL. As a result, no

(RCT)
*

5 general practices, 

24000 patiënts

486 included

Patients excluded (n=133)

Suspected prostate cancer (n=24 )        

Use of medication (n=18)

Others ( n=91 )

Control group (n=217)

(This study)

Intervention group (n=136)

Analyzed participants 

(n=126)

Discontinued (n=10)

IPSS not filled in (n=4)

no bladder scan (n=2)

Died (n=2)

pulled back (n=2)

Figure 1 Study participants flow chart. *The study population of this study is part

of a RCT.
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odds ratios could be calculated for the total IPSS score.

Instead of the binary logistic regression, we analysed the

total IPSS score using the exact chi-squared test.

For the separate IPSS questions, we used the categories

rarely (score 0–1), sometimes (score 2–3) and often (score

4–5). For the IPSS storage, we used the categoriesmild (score

0–5), moderate (score 6–10) and severe (score 11–15) and for

the IPSS voidingmild (score 0–6),moderate (score 7–13) and

severe (score 14–20). In order to investigate whether the

relationship differed per age category, we added the interac-

tion for age categories. We analysed both the 100 mL cut-off

point and the 200 mL cut-off point. The level of statistical

significance was set at p=0.05 (two-tailed).

Results
Background
After randomisation, 136 patients were included in the

intervention group and the population of this study. Ten

patients dropped out, two patients died during the study

period, four because the IPSS was not filled in, two because

no bladder scan was made and two patients pulled back.

The mean age of the patients was 64.8 (±SD 7.2) years,

ranging between 50 and 85 years (Table 1). Total IPSS

scores ranged between 3 and 33, with a mean score of

16.5 (±6.8). The majority of patients experienced moderate

symptoms. A weak stream was the question on which most

participants mentioned “almost always occur”. An abnor-

mal residue (residue >100 mL) was measured in 27% of the

cases (N=34), of which 44% were above 200 mL (N=15).

Differences in the frequency of symptoms were not signifi-

cant between the age categories. No significant differences

were present in the IPSS scores between the three age

categories of 50–59 years, 60–69 years and 70 years and

older. In addition, the post-void residual volume also did not

differ significantly between these age categories.

Relation of IPSS Score and Post-Void

Residual Volume
100 ML Cut-off Point

There was no significant difference between the amount of

patients with a residue >100 mL and a mild total IPSS

score compared to the amount of patients with

a residue >100 mL and a moderate total IPSS score

(Table 2). This was neither the case between the number

of patients with a residue >100 mL in and a mild total

IPSS score compared to the number of patients with

a residue >100 mL and a severe total IPSS score.

In addition, for all seven separate IPSS questions we

did not find a significant difference between the number of

patients with a residue >100 mL and a mild IPSS score on

a question compared to the number of patients with

a residue >100 mL and a moderate score. Nor did we

find a significant difference between having a residue

>100 mL and a moderate score on a question compared

to a severe score.

Table 1 Characteristics of Study Population

Total (N=126)

Age Mean ±SD 64.8 ±7.2

IPSS total Mean ±SD 16.5 ±6.8

IPSS total Mild 15 (12.2%)

Moderate 67 (54.5%)

Severe 41 (33.3%)

IPSS-1 Incomplete emptying Rarely 47 (37.3%)

Sometimes 45 (35.7%)

Often 34 (27.0%)

IPSS-2 Increased frequency Rarely 31 (24.8%)

Sometimes 58 (46.4%)

Often 36 (28.8%)

IPSS-3 Intermittency Rarely 49 (38.9%)

Sometimes 41 (32.5%)

Often 36 (28.6%)

IPSS-4 Urgency Rarely 43 (34.4%)

Sometimes 44 (35.2%)

Often 38 (30.4%)

IPSS-5 Weak stream Rarely 23 (18.5%)

Sometimes 30 (24.2%)

Often 71 (57.3%)

IPSS-6 Straining Rarely 78 (62.4%)

Sometimes 26 (20.8%)

Often 21 (16.7%)

IPSS-7 Nocturia Rarely 39 (31.0%)

Sometimes 62 (49.2%)

Often 25 (19.8%)

IPSS filling Q2+4+7 Mild 41 (32.8%)

Moderate 61 (48.8%)

Severe 23 (18.4%)

IPSS voiding Q1+3+5+6 Mild 39 (31.7%)

Moderate 60 (47.6%)

Severe 24 (19.0%)

Post-void residual volume 0–100 mL 92 (73.0%)

100–200 mL 19 (15.1%)

>200 mL 15 (11.9%)
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Lastly, for the subgroups IPSS filling and IPSS void-

ing, we also did not find a significant difference between

the number of patients with a residue >100 mL and a mild

score, and the subgroup and patients with a residue

>100 mL and a moderate score on the subgroup. Nor did

we find a significant difference between a mild subgroup

score compared with severe. All these findings also did not

differ between the different age groups.

200 ML Cut-off Point

For a residue >200 mL, we also did not find a significant

difference between a mild vs moderate total IPSS score

and moderate vs severe total IPSS score and the number of

patients with a residue (Table 3). Neither did we find this

for the seven separate IPSS questions and the categories

storage and voiding. For a residue >200 mL these findings

also did not differ between the different age groups.

Discussion
We did not find a relation between a high total IPSS score

and the presence of an abnormal residue for either the

100 mL cut-off point or the 200 mL cut-off point. We

also did not find this between a high score on one of the

seven separate IPSS question or a high score on the

Table 2 Relation IPSS with Post-Void Residual Volume, Cut-off Point 100 Ml

Normal Residual

(≤100 mL)

Abnormal Residual

(>100 mL)

Odds Ratio

(95%-CI)

p-value*

IPSS total Mild (n=15)(ref) 13 (87%) 2 (13%) 0.41a

Moderate (n=67) 48 (72%) 19 (28%) 2.57 (0.53–12.50) 0.24

Severe (n=41) 28 (68%) 13 (32%) 3.02 (0.59–15.37) 0.18

IPSS-1 Incomplete

emptying

Rarely (n=47)(ref) 31 (66%) 16 (34%) 0.37a

Sometimes (n=45) 34 (76%) 11 (24%) 0.63 (0.25–1.56) 0.31

Often (n=34) 27 (79%) 7 (21%) 0.50 (0.18–1.40) 0.19

IPSS-2 Increased

frequency

Rarely (n=31)(ref) 23 (74%) 8 (26%) 0.61a

Sometimes (n=58) 44 (76%) 14 (24%) 0.92 (0.34–2.50) 0.86

Often (n=36) 24 (67%) 12 (33%) 1.44 (0.50–4.16) 0.50

IPSS-3 Intermittency Rarely (n=49)(ref) 38 (78%) 11 (22%) 0.61a

Sometimes (n=41) 28 (68%) 13 (32%) 1.60 (0.63–4.11) 0.32

Often (n=36) 26 (72%) 10 (28%) 1.33 (0.49–3.58) 0.57

IPSS-4 Urgency Rarely (n=43)(ref) 34 (79%) 9 (21%) 0.41a

Sometimes (n=44) 32 (73%) 12 (27%) 1.42 (0.53–3.81) 0.49

Often (n=38) 25 (66%) 13 (34%) 1.96 (0.73–5.31) 0.18

IPSS-5 Weak stream Rarely (23)(ref) 18 (78%) 5 (22%) 0.76a

Sometimes (n=30) 22 (73%) 8 (27%) 1.31 (0.36–4.71) 0.68

Often (n=71) 50 (70%) 21 (30%) 1.51 (0.50–4.61) 0.47

IPSS-6 Straining Rarely (n=78)(ref) 57 (73%) 21 (27%) 0.86a

Sometimes (n=26) 18 (69%) 8 (31%) 1.21 (0.46–3.19) 0.70

Often (n=21) 16 (76%) 5 (24%) 0.89 (0.28–2.61) 0.77

IPSS-7 Nocturia Rarely (n=39)(ref) 30 (77%) 9 (23%) 0.659a

Sometimes (n=62) 43 (69%) 19 (31%) 1.47 (0.59–3.70) 0.409

Often (n=25) 19 (76%) 6 (24%) 1.05 (0.32–3.43) 0.93

IPSS filling (Q2+4+7) Mild (n=41)(ref) 31 (76%) 10 (24%) 0.86a

Moderate (n=61) 44 (72%) 17 (28%) 1.20 (0.48–2.96) 0.70

Severe (n=23) 16 (70%) 7 (30%) 1.36 (0.43–4.24) 0.60

IPSS voiding (Q1+3+5+6) Mild (n=39)(ref) 28 (72%) 11 (28%) 0.95a

Moderate (n=60) 43 (72%) 17 (28%) 1.01 (0.41–2.46) 0.99

Severe (n=24) 18 (75%) 6 (25%) 0.85 (0.27–2.70) 0.78

Notes: *Significance is set at the 0.05 level. aChi-squared test. Relation between predictive and post-void residual volume in total.

Dovepress Lammers et al

Research and Reports in Urology 2020:12 submit your manuscript | www.dovepress.com

DovePress
171

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


categories IPSS storage or IPSS voiding and the presence

of a residue of 100 or 200 mL. The same applied within

the different age groups.

Previous studies evaluating the relationship between

the IPSS and the residue demonstrated inconsistent results.

A few studies showed a correlation between the IPSS (or

IPSS categories) and the residue.1,16,17,22 However, there

were also some studies that did not find a correlation.23 In

our study, we were unable to show a significant correlation

between these variables. A possible reason for this discre-

pancy is that most studies involved community-based or

hospital-based research, while we investigated patients in

primary care. However, even though a correlation was

found in some studies conducted in secondary care, the

correlation was too weak to be useful in practice.

Our findings suggest that the IPPS is not a sensitive

instrument for determining whether a residue is abnormal

and does not have a predictive value for the residue measured

by a bladder scan. Therefore, making a proper diagnosis of an

abnormal residue by symptomatic assessment involving only

the IPSS is not possible. As the symptom score is an easy and

reliable method to assess the severity of symptoms, we

recommend using the IPSS scale only to achieve insight

into the severity of LUTS symptoms in primary care.

Table 3 Relation IPSS with Post-Void Residual Volume, Cut-off Point 200 Ml

Normal Residual

(≤200 mL)

Abnormal Residual

(>200 mL)

Odds Ratio (95%-CI) p-value*

IPSS total Mild (n=15)(ref) 15 (100%) 0 (0%) No patients >200 mL in

reference group

0.30a

Moderate (n=67) 57 (85%) 10 (15%)

Severe (n=41) 36 (88%) 5 (12%)

IPSS-1 Incomplete

emptying

Rarely (n=47)(ref) 41 (87%) 6 (13%) 0.43a

Sometimes (n=45) 38 (84%) 7 (16%) 1.26 (0.39–4.08) 0.70

Often (n=34) 32 (94%) 2 (6%) 0.43 (0.08–2.26) 0.31

IPSS-2 Increased

frequency

Rarely (n=31)(ref) 28 (90%) 3 (10%) 0.87a

Sometimes (n=58) 51 (88%) 7 (12%) 1.28 (0.31–5.32) 0.73

Often (n=36) 31 (86%) 5 (14%) 1.51 (0.33–6.88) 0.59

IPSS-3 Intermittency Rarely (n=49)(ref) 44 (90%) 5 (10%) 0.87a

Sometimes (n=41) 36 (88%) 5 (12%) 1.22 (0.33–4.56) 0.76

Often (n=36) 31 (86%) 5 (14%) 1.419 (0.38–5.32) 0.60

IPSS-4 Urgency Rarely (n=43)(ref) 39 (91%) 4 (9%) 0.66a

Sometimes (n=44) 39 (89%) 5 (11%) 1.250 (0.31–5.01) 0.75

Often (n=38) 32 (84%) 6 (16%) 1.83 (0.48–7.04) 0.38

IPSS-5 Weak stream Rarely (23)(ref) 20 (87%) 3 (13%) 0.94a

Sometimes (n=30) 26 (87%) 4 (13%) 1.03 (0.21–5.11) 0.97

Often (n=71) 63 (89%) 8 (11%) 0.85 (0.21–3.50) 0.81

IPSS-6 Straining Rarely (n=78)(ref) 68 (87%) 10 (13%) 0.91a

Sometimes (n=26) 23 (88%) 3 (12%) 0.89 (0.22–3.51) 0.86

Often (n=21) 19 (90%) 2 (10%) 0.72 (0.14–3.55) 0.68

IPSS-7 Nocturia Rarely (n=39)(ref) 34 (87%) 5 (13%) 0.80a

Sometimes (n=62) 54 (87%) 8 (13%) 1.01 (0.30–3.33) 0.99

Often (n=25) 23 (92%) 2 (8%) 0.59 (0.11–3.31) 0.55

IPSS filling (Q2+4+7) Mild (n=41)(ref) 37 (90%) 4 (10%) 0.86a

Moderate (n=61) 53 (87%) 8 (13%) 1.40 (0.39–4.98) 0.60

Severe (n=23) 20 (87%) 3 (13%) 1.39 (0.28–6.82) 0.68

IPSS voiding (Q1+3

+5+6)

Mild (n=39)(ref) 34 (87%) 5 (13%) 0.43a

Moderate (n=60) 51 (85%) 9 (15%) 1.20 (0.37–3.89) 0.761

Severe (n=24) 23 (96%) 1 (4%) 0.30 (0.03–2.70) 0.28

Notes: *Significance is set at the 0.05 level. aChi-squared test.
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A strength of our study is that to our knowledge this is

the first study that investigates the relationship between

the IPSS scale and post-void residual volume in men with

LUTS in primary care. There was limited selection bias

because patients participating in the study came from

different GPs and all men with LUTS were included,

regardless of cofactors such as the severity of symptoms

or comorbidity. Nevertheless, we must be cautious with

any generalisations. We performed a single measurement

using a bladder scan, which limited the validity. We

recommend a second measurement considering the sub-

stantial within-patient variability. Since this study is

a part of a RCT we did not perform a separate power or

sample size calculation. This might have an effect on the

statistical analysis.

Conclusion
A higher score on the total IPSS, separate IPSS scores, IPSS

storage and IPSS voiding seems not to be related to an

abnormal residue. More research have to be done in primary

care on factors that are related to a residual volume.
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