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The most bothersome reported lower urinary tract symptoms (LUTS) include urgency, stress 

incontinence and nocturia,1 and increasing LUTS severity has a significant negative impact on quality 

of life.2 The prevalence of LUTS increases with age,3 and this is specifically true of nocturia.4 

However, the relationship with other potential explanatory and modifiable risk factors is uncertain. 

Multimorbidity is the presence of two or more long-term health conditions.5 The aging population 

has led to an increase in the proportion of people in England with four or more long-term conditions, 

with an estimated increase from 9.8% in 2015 to 17.0% in 2035.6 Multimorbidity is significantly 

associated with urinary incontinence,7 and commonly co-existing long-term conditions such as 

hypertension, diabetes mellitus and obesity are significantly associated with nocturia in older 

adults.8 Multimorbidity can lead to polypharmacy,9 defined as taking five or more medications 

daily,10 and many commonly prescribed medications are associated with LUTS.11 

Little is currently known about the relationships between multimorbidity, polypharmacy, and LUTS 

severity amongst men presenting to primary care. We sought to examine these associations through 

secondary analysis of data collected for the development cohort of the Primary Care Management of 

lower Urinary tract Symptoms in men (PriMUS) study. PriMUS is a diagnostic study developing a 

prediction model for the likelihood of bladder outlet obstruction, detrusor overactivity and detrusor 

underactivity among adult men presenting with bothersome LUTS across approximately 90 general 

practices in the UK. The primary outcome is to determine the sensitivity and specificity of these 

models that are based on a series of simple index tests against the gold standard of invasive 



urodynamics. The secondary outcome is to develop and validate a clinical decision support tool to be 

used within primary care. 12  

Data were collected between March 2018 to December 2019 from men aged over 16 years old with 

one or more LUTS. Men were excluded if they had a history of neurological disorders or injury to the 

urinary tract, prostate cancer, urinary retention, or contraindications to urodynamics. 

Baseline data included age, height, weight, BMI, ethnicity, and smoking status. Participants were 

asked about uroselective and other specific medications and conditions known to be associated with 

nocturia, with a free-text box for any non-listed medical conditions or medications. Multimorbidity 

was measured using a simple condition count and was regarded as being present if there were two 

or more long-term conditions.5 Polypharmacy (including uroselective medications) was categorised 

as either no medications, no polypharmacy (1-4 medications), polypharmacy (5-9 medications) or 

major polypharmacy (≥10 medications).13 To determine LUTS severity, two questionnaires were 

completed; the International Prostate Symptom Score (IPSS14; categorised as mild, moderate or 

severe) and the International Consultation on Incontinence Questionnaire Short Form (ICIQ-SF15, 

assessing the participant’s perception of ‘bother’ alongside severity).  

We summarised baseline data with descriptive statistics. Baseline variables (age, smoking status, 

ethnicity, presence of comorbidity, polypharmacy, and uroselective medications) were included in a 

univariable regression model.  Variables associated with IPSS and ICIQ-SF scores (p <0.1) were 

included in a multivariable linear regression model to examine independent associations with the 

IPSS and ICIQ-SF scores.  

In total, 350 participants were included in this study, with a mean age of 66.9 (SD 10.3) years old, 

341 (97.4%) had white ethnicity and 29 (8.3%) were current smokers. Nocturia was the most 

commonly reported symptom (n=298, 85.1%). Over half of participants had multimorbidity (n=195, 

55.7%), most frequently type 2 diabetes (n=41, 11.7%), obstructive sleep apnoea (n=13, 3.7%) or a 

cerebrovascular accident (n=12, 3.4%). A total of 108 (30.8%) participants reported polypharmacy or 

major polypharmacy.  

Univariable analyses found smoking was statistically significantly associated with higher severity 

scores on both the IPSS (p=0.001) and ICIQ-SF (p<0.001). For both severity scales, there were 

statistically significant increases in scores reported when comparing never smokers and past 

smokers to current smokers, with a mean increase of 5.26 for IPSS (p = 0.001) and 5.58 for ICIQ-SF (p 

< 0.001).  

Polypharmacy overall was found to be statistically significantly associated with a higher IPSS score 

(p=0.003) when comparing no medications to polypharmacy and major polypharmacy, and no 

polypharmacy to polypharmacy (p=0.05). Polypharmacy was also significantly associated with a 

higher ICIQ-SF score (p=0.008), with a significant difference between no medication and major 

polypharmacy (p=0.037).  

The covariates included in the multivariable linear regression model assessing the scores reported 

for IPSS were polypharmacy category, smoking status and co-morbidity status (table 1). There is a 

significant increase in the IPSS score (p<0.001) when comparing current smokers with never 

smokers. The unstandardised coefficient B indicates an average score increase of 4.68 points (95% 

CI:2.26–7.11). There is a significant increase in IPSS scores when comparing polypharmacy (p=0.028) 

and major polypharmacy (p=0.036) with no medications. The model for ICIQ-SF also included 

smoking status and polypharmacy category, with similar statistically significant findings to IPSS. 



Limitations of the study include the self-reported nature of participant co-morbidities and 

medications, meaning both may have been under-reported. In the UK, 15.9% of men aged 18 and 

above smoke cigarettes.16 This figure suggests the 8.5% of participants who smoke in our study is 

under-representative. However, the UK age group with the lowest proportion of current smokers is 

the over 65s (7.8%), which is closer to our sample population (mean age 66.9).16 

We observed that current smoking and polypharmacy are strongly associated with the severity of 

LUTS experienced by men presenting to primary care. Proposed mechanisms for the effect of 

smoking on LUTS, such as atherosclerosis and increased sympathetic tone activity,17 suggest smoking 

may have a causative effect, meaning some symptomatic benefit may be incurred from smoking 

cessation. Quantifying the smoking history through the number of pack years and the amount of 

current smoking (cigarettes per day) would be useful to explore this association further. The exact 

mechanism however remains unclear and previous associations between smoking and LUTS have 

been inconsistent. 18 Polypharmacy categories included uroselective medications, examining for 

extent and thus potential for interactions, and the association with major polypharmacy indicates 

this finding is not simply a function of being on uroselective medications themselves. Mechanisms 

relating to polypharmacy are multiple and may overlap with accompanying co-morbidities, adding to 

the complexity of managing these symptoms. Importantly, smoking and polypharmacy are 

modifiable factors which are already regularly managed with evidence-based strategies within 

primary care.19,20 Consideration given to targeting these factors could support decision-making when 

treating male patients with LUTS, possibly in conjunction with the decision support tool to be 

developed by PriMUS. 

 

Table 1. Multivariable linear regression model for IPSS and ICIQ-SF severity scales  

 Variable Unstandardised 
coefficient B  

Standard 
error 

p-value CI for unstandardised 
coefficient B  

IPSS Smoking: 
Non-smoker 
Current smoker 
Past smoker 

 
Reference 
4.684 
0.030 

 
 
1.235 
0.685 

 
 
<0.001 
0.965 

 
 
2.255 – 7.114 
-1.318 – 1.379 

Polypharmacy: 
No medication 
No polypharmacy 
Polypharmacy 
Major polypharmacy 

 
Reference 
0.553 
2.586 
3.291 

 
 
0.946 
1.170 
1.536 

 
 
0.559 
0.028 
0.036 

 
 
-1.307 – 2.414 
0.285 – 4.887 
0.216 – 6.365 

Co-morbidity: 
No comorbidity 
Co-morbidity 

 
Reference 
0.036 

 
 
0.746 

 
 
0.961 

  
 
-1.432 – 1.504 

ICIQ-SF Smoking: 
Non-smoker 
Current smoker 
Past smoker  

 
Reference 
5.048 
-0.179 

 
 
1.186 
0.685 

 
 
<0.001 
0.786 

 
 
2.716 – 7.380 
-1.472 – 1.115 

 Polypharmacy: 
No medication 
No polypharmacy  
Polypharmacy  
Major polypharmacy  

 
Reference 
0.666 
2.373 
3.106 

 
 
0.876 
1.009 
1.386 

 
 
0.448 
0.019 
0.026 

 
 
-1.058 – 2.389 
0.390 – 4.357 
0.380 – 5.833 
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