
This item is the archived peer-reviewed author-version of:

Exploring associations between lower urinary tract symptoms (LUTS) and
gastrointestinal (GI) problems in women : a study in women with urological and
GI problems vs a control population

Reference:
Wyndaele Michel, de Winter Benedicte, Pelckmans Paul, de Wachter Stefan, van Outryve Marc, Wyndaele Jean-Jacques.-
Exploring associations between lower urinary tract symptoms (LUTS) and gastrointestinal (GI) problems in women : a study
in women with urological and GI problems vs a control population
BJU international / British Association of Urological Surgeons - ISSN 1464-4096 - 115:6(2015), p. 958-967 
Full text (Publishers DOI): http://dx.doi.org/doi:10.1111/bju.12904 
Handle/Permalink: http://hdl.handle.net/10067/1225830151162165141

Institutional repository IRUA

http://anet.uantwerpen.be/irua


1 

 

TITLE PAGE 

 

TITLE 

Exploring associations between LUTS and GI problems in women: a study in women 

with urological and GI problems versus a control population 

AUTHORS 

M. Wyndaelea (michel.wyndaele@gmail.com) – submitting author 

B.Y. De Winterb (benedicte.dewinter@uantwerpen.be)  

P.A. Pelckmansb, c (paul.pelckmans@uantwerpen.be)  

S. De Wachtera (stefan.dewachter@uantwerpen.be) 

M. Van Outryvec (mark.vanoutryve@uza.be)  

J.J. Wyndaelea (jeanjacques.wyndaele@uantwerpen.be)  

a Laboratory of Translational Neurosciences, Division of Urology, Antwerp University 

Hospital and University of Antwerp, Faculty of Medicine, Antwerp, Belgium 

b Laboratory of Experimental Medicine and Paediatrics, Division of Gastroenterology, 

University of Antwerp, Antwerp, Belgium 

c Department of Gastroenterology, Antwerp University Hospital, Antwerp, Belgium 

 

 

 

mailto:michel.wyndaele@gmail.com
mailto:benedicte.dewinter@uantwerpen.be
mailto:paul.pelckmans@uantwerpen.be
mailto:stefan.dewachter@uantwerpen.be
mailto:mark.vanoutryve@uza.be
mailto:jeanjacques.wyndaele@uantwerpen.be


2 

 

CORRESPONDING AUTHOR 

Wyndaele Michel, MD, PhD 

Department of Urology - University of Antwerp 

10 Wilrijkstraat 

B 2650 Edegem 

Tel.: +32 0 3 8213511 

Fax: +32 0 3 8214479 

Email: michel.wyndaele@gmail.com 

 

WORD COUNT 

Manuscript: 3981 / 4000 words 

Abstract: 345 words 

References: 49 references 

  

mailto:michel.wyndaele@gmail.com


3 

 

ABSTRACT 

Objectives: First, to study the prevalence of self-reported LUTS in women consulting 

a Gastroenterology clinic with complaints of functional constipation (FC), fecal 

incontinence (FI) or both, compared to a female control population. Secondly, to 

study the influence of FC, FI, or both on self-reported LUTS in women attending a 

Urology clinic. 

Patients and methods: We present a retrospective study of data collected through a 

validated self-administered bladder and bowel symptom questionnaire in a tertiary 

referral hospital from three different female populations: 104 controls, 159 

gastroenterological patients and 410 urological patients. Based on the reported 

bowel symptoms, patients were classified as having FC, FI, a combination of both, or, 

no FC or FI. LUTS were compared between the control population and the 

gastroenterological patients, and between urological patients with and without 

concomitant gastroenterological complaints. Results were corrected for possible 

confounders through logistic regression analysis.  

Results: The prevalence of LUTS in the control population was comparable to large 

population-based studies. Nocturia was significantly more prevalent in 

gastroenterological patients with FI compared to the control population (OR 9.1). 

Female gastroenterological patients with FC more often reported straining to void 

(OR 10.3), intermittency (OR 5.5), need to immediately revoid (OR 3.7) and feeling of 

incomplete emptying (OR 10.5) compared to the control population. In urological 

patients, urgency (94%) and UUI (54% of UI) were reported more often by patients 

with FI than by patients without gastroenterological complaints (58% and 30% of UI 
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respectively), whereas intermittency (OR 3.6), need to immediately revoid (OR 2.2) 

and feeling of incomplete emptying (OR 2.2) were reported more often by patients 

with FC than by patients without gastroenterological complaints. 

Conclusion: As LUTS are reported significantly more often by female 

gastroenterological patients than by a control population, and as there is a difference 

in self-reported LUTS between female urological patients with different concomitant 

gastroenterological complaints, we suggest that general practitioners, 

gastroenterologists and urologists should always include the assessment of 

symptoms of the other pelvic organ system in their patient evaluation. The clinical 

correlations between bowel and LUT symptoms may be explained by underlying 

neurological mechanisms. 
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INTRODUCTION 

The prevalence of lower urinary tract symptoms (LUTS) in the general 

population is high. A large population-based survey, the epiLuts study, showed that 

LUTS occur “at least sometimes” in 76% of women and ”often” in 53% of women (1). 

The EPIC study reported a similar prevalence of 67% for LUTS in women (2). 

Furthermore, LUTS have a substantial, multidimensional impact on patients, as their 

presence negatively affects quality of life, activity and work productivity, and also 

leads to increased healthcare use (e.g. specialist consultations and hospitalizations) 

(3). 

Recent studies have illustrated that bowel pathology is frequently correlated 

with pathology of the lower urinary tract (LUT). This is clinically important as bowel 

pathology is also prevalent in the general population: the prevalence of fecal 

incontinence (FI) ranges from 2-15% (4), and the prevalence of chronic constipation 

from  4-35% (mean 17%) (5).   

The concomitance of bowel symptoms and LUTS is illustrated by the high 

prevalence of colorectal storage symptoms in female patients with LUTS and with  

different types of urinary incontinence (UI) (6). The prevalence of FI in people with UI 

has been widely documented, which is in contrast to the low number of studies that 

have been published on the prevalence of UI in people with FI. A community-based 

study in Olmsted County, Minnesota, USA, reported a high prevalence of 60% for 

concurrent UI in women with FI (7). A French study showed similar results with a 

prevalence of 48% for associated UI in women with FI (8).  

Constipation on the other hand, a colorectal evacuation disorder, has been 

associated with LUTS as well (9). UI is also more prevalent in chronically constipated 
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women (9), and looking at UI subtypes, a Danish study showed that constipation was 

associated with both urgency and urgency UI [Odds Ratio (OR) 1.8], and stress UI 

(OR 1.6) (10). The same study reported an association of constipation with urinary 

evacuation disorder (OR 3.9) (10). Indeed, constipation is also frequently associated 

with impairment of bladder emptying in women with overactive bladder (11). 

Urodynamic studies have shown an increased bladder capacity and sometimes an 

acontractile bladder in chronically constipated women (12). 

The correlation of bowel and LUT pathology has important therapeutical 

implications as well: treatment of one organ system can improve or worsen 

symptoms in the other. It was for instance shown that resolution of constipation 

significantly improves LUTS in the elderly (13). Treating UI in children on the other 

hand can result in a significant decrease in concomitant FI (14). 

Due to the high prevalence of symptoms of bladder and bowel in the general 

population, and due to their clinical and therapeutical correlations, we believe that 

further knowledge on the concomitance of symptoms and disorders of both organ 

systems is necessary and clinically relevant for both general practitioners and 

specialists in urology and gastroenterology. In the first part of this study we compared 

the occurrence of a wide spectrum of self-reported LUTS between a female control 

population and women consulting a Gastroenterology clinic with complaints of 

functional constipation (FC), FI or both. In the second part, we evaluated the 

influence of FC, FI, or both on self-reported LUTS in women attending a Urology 

clinic. 
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PATIENTS AND METHODS 

 Study population 

 The present study is a retrospective evaluation of data collected in a tertiary 

referral hospital from three different female populations: 

1) Control population: 104 patients recruited from the Orthopedic and General 

Internal Medicine consultations, and from volunteer co-workers of different 

clinical and administrative services of the hospital. Women with a urological or 

gastroenterological history were excluded. 

2) Gastroenterological population: 159 patients attending the Gastroenterology 

clinic with complaints of lower bowel dysfunction. 

3) Urological population: 410 patients attending the Urology clinic with complaints 

of LUT dysfunction. 

 

Materials, parameters and definitions 

All patients completed a validated self-administered bladder and bowel 

symptom questionnaire in Dutch at the initial visit. This questionnaire was 

constructed based on the International Consultation on Incontinence Questionnaire 

(15), the Pelvic Floor Disorders Distress Inventory and the Pelvic Floor Disorders 

Impact Questionnaire (16), and was updated to the current standards in urology (17) 

and gastroenterology (18;19). The questionnaire was not designed as a condition-

specific outcome measure, but was created to serve a scientific purpose: to assess 

the prevalence, the characteristics as well as the risk factors of concomitant 

functional bladder and bowel complaints. An extensive psychometric evaluation has 
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been published (20). The questionnaire (in Dutch) is available on request at the 

corresponding author. A signed informed consent was obtained from the control 

population (EC 7/15/89) (20).  Informed consent was obtained from each 

gastroenterological and urological patient by completion of the questionnaire without 

signature. 

The following possible confounders were evaluated: age, a patient history of 

pregnancy, vaginal delivery, hysterectomy, and parity. 

Based on the reported bowel symptoms, patients were classified as having 

FC, FI, a combination of both, or, no FC or FI. FC was defined according to the Rome 

III criteria as reporting at least two symptoms of the following: straining during 

defecation, evacuation of lumpy or hard stools, sensation of incomplete evacuation, 

sensation of anorectal blockage, use of manual maneuvers to facilitate defecation, 

and fewer than three defecations per week (21). FI was defined as the complaint of 

involuntary loss of feces, solid or liquid (22).  

The following LUTS were evaluated, according to the definitions of the 

International Urogynecological Association and International Continence Society joint 

report on terminology for female pelvic floor function (22): 

1) Storage symptoms: daytime and nighttime urinary frequency, urgency, and 

UI. The cause of UI was also questioned: stress (SUI), urgency (UUI) or 

both (mixed - MUI). 

2) Voiding symptoms: hesitancy, straining to void, and intermittency. 

3) Postmicturition symptoms: need to immediately revoid, and feeling of 

incomplete emptying 
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Nocturia was defined as the complaint of interruption of sleep one or more 

times because of the need to micturate (22). Increased urinary frequency was 

defined according to the National Institutes of Health definition, and considered 

present when the patient reported eight or more voids per 24 hours (23). 

 

Exclusion criteria and study groups 

In six patients of the female control population missing responses did not allow 

classification of FC or FI. Furthermore, 32 patients of the control population were 

classified as having FC, two as having FI and four as having both. These 44 patients 

were excluded from the study, leaving a control group of 60 patients (CTRL). 

Twenty patients from the female gastroenterological population were excluded 

as missing responses did not allow classification into the study categories. Thirteen 

other gastroenterological patients could not be classified as having either FC or FI. 

Finally, one person was excluded due to having more than 50% missing responses. 

Therefore the gastroenterological study group consisted of 125 patients, divided into 

three study groups: patients with FC (GCONST), patients with FI (GFINC) or patients 

with both (GCONFI). 

Finally, 53 patients were excluded from the female urological population, as 

missing responses did not allow classification of these patients into one of the four 

urological study groups: patients with FC (UCONST), patients with FI (UFINC), 

patients with both (UCONFI), or, patients with neither FC nor FI (UNONE). Three 

persons were excluded from this population due to having more than 50% missing 

responses. 
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Statistical analysis 

Statistical analysis was performed with SPSS V 20 (SPSS Inc., Chicago, IL, 

USA) for Windows. 

All categorical variables were compared between groups by the Pearson Chi 

Square test. Yate’s correction was applied where expected frequencies were less 

than 5 in a 2X2 contingency table. Unpaired two-sample Student’s t-tests or One-

Way ANOVA were used to compare continuous variables between two or more study 

groups respectively. A post-hoc Dunnett’s test was used to compare continuous 

variables between the control groups (CTRL and UNONE) and the other study 

groups. Finally, OR’s and a 95% Confidence Interval (95% CI) for LUTS were 

calculated in the gastroenterological patients and in the urological patients with 

gastroenterological complaints. 

Due to potential confounders, multivariate analysis (logistic regression) was 

performed with each of the categorical LUTS questions as dependent variable. A 

comparison was made between the CTRL group and the gastroenterological 

subgroups (GCONST, GFINC, GCONFI), and, between the UNONE and the three 

other urological study groups (UCONST, UFINC, UCONFI). To determine which 

confounding variables had to be included in the logistic regression models, a 

backward stepwise technique was used. The significant confounders for each 

dependent variable were entered in the model together with the dependent variable. 

An adjusted OR and a 95% CI were estimated to evaluate the correlations. 

Statistical significance was set at p < 0.05. 
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RESULTS 

 First study: LUTS in a female control population and in female patients 

attending a Gastroenterology clinic 

 The demographic characteristics of the CTRL and gastroenterological study 

groups are shown in table I. A history of pregnancy (p=0.062) or vaginal delivery 

(p=0.482), and parity (p=0.455) did not differ significantly between the CTRL group 

and all the gastroenterological patients combined. Significantly more 

gastroenterological patients underwent a hysterectomy than CTRL patients 

(p=0.000). Gastroenterological patients were also significantly older than CTRL 

patients (p=0.008), which was mainly attributable to the higher age of patients with FI 

(GFINC and GCONFI patients). 

 A comparison of self-reported LUTS between the CTRL group and the 

gastroenterological study groups is shown in figure 1. LUTS, apart from hesitancy, 

were reported significantly more often by all gastroenterological patients combined 

than by the CTRL group (indicated by # in figure 1). Except for UI, these differences 

remained significant for the GCONST patients (indicated by * in figure 1). GFINC 

patients on the other hand only reported more nocturia and UI in comparison to the 

CTRL group (indicated by * in figure 1). Comparing the gastroenterological study 

groups with each other, there was no significant difference in LUTS between 

GCONST and GFINC patients, apart from straining to void, which was reported 

significantly more often by GCONST patients (p=0.015, indicated by + in figure 1).  

 The OR’s and adjusted OR’s for LUTS in gastroenterological patients are 

presented in table II.  A difference between GCONST and GFINC patients can be 
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noted after logistic regression analysis: in contrast to GFINC patients, GCONST 

patients have high statistically significant adjusted OR’s for voiding and 

postmicturition LUTS. GFINC patients on the other hand have a high statistically 

significant adjusted OR for nocturia. Only GCONFI patients have a high statistically 

significant adjusted OR for urgency and for postmicturition LUTS. 

 

 Second study: LUTS in female urological patients with or without 

concomitant gastroenterological complaints 

 The demographic characteristics of the four urological study groups are shown 

in table III. Age (p=0.802), a history of pregnancy (p=0.466) or vaginal delivery 

(p=0.586), and parity (p=0.185) did not differ significantly between UNONE and the 

other urological study groups combined. However, urological patients with 

concomitant gastroenterological complaints more often had a history of hysterectomy 

than UNONE patients (p=0.009), which was mainly attributable to the higher 

prevalence in patients with FI. 

 A comparison of LUTS occurrence between UNONE and the other urological 

subgroups is shown in figure 2. Urgency, intermittency and postmicturition LUTS 

were reported significantly less by UNONE patients than by the urological patients 

with gastroenterological complaints combined (all p<0.01, indicated by # in figure 2). 

For urgency this difference was mainly attributable to patients with FI (UFINC and 

UCONFI, indicated by * in figure 2), whereas for intermittency and postmicturition 

LUTS it was mainly attributable to patients with FC (UCONST and UCONFI, indicated 

by * in figure 2). There was no significant difference in LUTS between UCONST and 
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UFINC patients, apart from urgency which was reported significantly more often by 

UFINC patients (p=0.026, indicated by + in figure 2).   

There was a significant difference in type of UI between the different urological 

study groups (p=0.030): UNONE and UCONST patients with UI respectively reported 

55% and 56% SUI and 30% and 28% UUI. On the other hand, UFINC and UCONFI 

patients with UI reported 23% and 22% SUI and 54% and 48% UUI respectively.   

The OR’s and adjusted OR’s for LUTS in urological patients with 

gastroenterological complaints are presented in table IV. A difference between 

UCONST and UCONFI patients and UFINC patients can be noted after logistic 

regression analysis: in contrast to UFINC patients, UCONST and UCONFI patients 

have high statistically significant adjusted OR’s for intermittency and for 

postmicturition LUTS. Only UCONFI patients have a high statistically significant 

adjusted OR for urgency. 
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DISCUSSION 

The prevalence of bladder and bowel symptoms in the general population is 

high (1;2;4;5), and there is increasing evidence that symptoms and disorders of both 

pelvic organs frequently coincide (6;7;9). This concomitance can further reduce the 

quality of life in patients (24). As treatment of one organ system can alter the 

symptoms in the other (13;14), the concomitance of bladder and bowel pathology is 

clinically relevant and requires further investigation.  

In a first study we retrospectively described and compared the prevalence of 

LUTS between a female control population and a population of women consulting a 

Gastroenterology clinic with complaints of FC, FI, or both. Interestingly, our study 

showed that storage LUTS, voiding LUTS apart from hesitancy, and postmicturition 

LUTS were all reported significantly more often by female gastroenterological 

patients than by the control population. 

The reported LUTS in the control population show that it is a good 

representation of the total population: the prevalence of hesitancy (5%), intermittency 

(8%) and the feeling of incomplete bladder emptying (5%) is low. The prevalence of 

some LUTS (increased micturition frequency: 27%, nocturia: 62%, urgency: 32%, UI: 

25%) in our control population is high, but comparable to the prevalence in recent 

large population based studies, the EPIC and the epiLUTS study (1;2). The findings 

in our control population also confirm that some LUTS are prevalent in non-consulting 

patients, which should be taken into account when evaluating patients that do consult 

a Urology or Gastroenterology outpatient clinic. Furthermore, bowel symptoms are 

also prevalent in non-consulting patients, as 44 patients (42%) of the recruited control 
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population were classified as having FC, FI or both, and were excluded from the 

study. 

Looking at the specific patient groups, the first study showed that UI and 

nocturia are significantly more prevalent in gastroenterological patients with FI 

compared to the control population (55 vs 25% and 91 vs 62% respectively). Both 

study groups differed in age and history of hysterectomy, which are known risk 

factors for UI (25). Logistic regression analysis indeed showed that these parameters 

were significant confounding variables (data not shown), and after adjustment for 

these parameters only nocturia had an increased OR in gastroenterological patients 

with FI, as shown in table II. 

To our knowledge, few studies have reported the prevalence of LUTS in 

people with FI. An American community-based study in the elderly reported a 

prevalence of concurrent UI of 60% in women with FI (7), which is in line with our 

study. A study in the Netherlands showed an OR of 5.8 for UUI in women with anal 

incontinence (AI) (26). Most other studies focused on the opposite association and 

documented a high prevalence of FI in women with UI. No studies could be found 

that describe the prevalence of other storage LUTS and of voiding and 

postmicturition LUTS in women with FI. 

On the other hand, we found that female gastroenterological patients with FC 

(with or without FI) more often had an increased urinary frequency, nocturia, urgency, 

straining to void, intermittency, need to immediately revoid and feeling of incomplete 

emptying in comparison to the control population. These findings are in line with 

previous studies (9;13;27;28). After adjustment for the significant confounders, 

logistic regression analysis showed that the OR’s for voiding and postmicturition 
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symptoms remained increased in constipated patients without FI compared to the 

control group. The difference in storage symptoms was no longer significant after 

correction for age, which was the only significant confounder in this analysis (data not 

shown). Increasing age is indeed a bigger factor for storage symptoms than for 

voiding and postmicturition LUTS (2).  

In a second study, we evaluated the influence of FC, FI, or both on self-

reported LUTS in women attending a Urology clinic. The demographic data show that 

51% of women attending our hospital’s Urology clinic meet the criteria for FC and that 

13% report FI. The prevalence of FI in our patient population is in line with previous 

reports (29;30). The prevalence of FC in women attending our Urology clinic on the 

other hand is higher than in previous studies (36-38%) (29;30).  

Urology patients with FI (without FC) more often reported urgency compared 

to urology patients with FC or without FC and FI. After correction for the significant 

confounders (age, hysterectomy and vaginal delivery - data not shown), the OR for 

urgency remained high in patients with FI compared to patients without 

gastroenterological complaint. We also showed a clear association between the 

presence of FI and the reported type of UI: patients with FI reported more UUI, 

whereas patients without FI reported more SUI. To our knowledge, the association 

between FI and urgency and type of UI has never been studied. However, the 

opposite relation has been documented, and showed that female urology patients 

with UUI or MUI  have a higher prevalence of FI compared to patients with SUI (6). 

FI may be either urgency-related or passive, and both types differ in 

pathophysiology. It was shown that urgency FI is associated with reduced squeeze 

pressures and squeeze duration (31;32), external anal sphincter (EAS) defects (31), 
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reduced rectal capacity and increased perception of rectal balloon distension (32). 

The lower volume and pressure thresholds for the desire to defecate, and the smaller 

rectal capacity indicate rectal hypersensitivity (32) which has been associated with 

urgency FI (33-35). In contrast, passive incontinence (i.e., incontinence without 

awareness of the desire to defecate) is associated with lower resting pressures 

(31;32), internal anal sphincter (IAS) defects (31) and rectal hyposensitivity (35;36). 

Our questionnaire includes a question on the types of FI in patients, allowing 

differentiation between urgency FI and other types of FI. In the urological patient 

group, 91% of patients with FI reported urgency as the main cause for FI.  

Our study showed that urgency was reported more often by urological patients 

with FI, and that these patients also reported more UUI. In a previous study it was 

shown that fecal urgency and FI were reported significantly more often by urological 

patients with UI related to urgency (UUI and MUI) than by urological patients without 

(6). Urinary urgency is the pivotal symptom of the overactive bladder (OAB) 

syndrome (35), which is defined by the presence of urgency, with or without UUI (22). 

Urinary urgency is a pathological sensation and therefore does not necessarily 

involve the same mechanisms as those underlying the physiologic desire to void 

upon bladder filling (35). Two possible mechanisms have been defined for OAB 

symptoms or urgency: a decreased capacity to handle afferent signals in the brain, or 

abnormally increased afferent signals from the bladder and/or urethra. Both 

mechanisms may explain the bladder hypersensitivity found in patients with OAB 

(37;38). 

Hypersensitivity of either the anorectum or the bladder has been shown to be 

a factor in urgency FI (33-35) and in UUI and MUI (37;38) respectively. The clinical 

correlation between urgency and UUI, and FI (which is mainly urgency-related in our 
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study population) therefore elicits the question whether this correlation is not based 

on a pelvic hypersensitivity syndrome, or on cross-organ sensitization. We believe 

that further investigation is needed to evaluate this possibility. 

Our first study showed an increased prevalence of voiding and postmicturition 

LUTS in women with FC compared to a control population. Similarly, female urology 

patients with FC (with or without FI) reported more intermittency, need to immediately 

revoid and feeling of incomplete emptying compared to patients without 

gastroenterological complaints. This correlation was unaffected by logistic regression 

analysis. In contrast to the first study, storage symptoms did not differ between 

urological patients with and without gastrointestinal symptoms, which may be due to 

the fact that storage symptoms are inherently high in female urological patients. 

Storage symptoms are believed to be correlated with underlying detrusor 

overactivity. Voiding symptoms and failure to empty on the other hand, can be related 

to either outlet obstruction or detrusor underactivity of the bladder, or to a 

combination of both (39). Our findings from both studies therefore suggest that 

detrusor overactivity as well as impaired detrusor contractility, with or without outlet 

obstruction, may be frequent in constipated women.  

 The LUT and anorectum have a common embryological origin, the cloaca. It is 

therefore not surprising that these pelvic organs have a close anatomical relationship 

and that a joint central and peripheral innervation coordinates their function of 

storage and evacuation. It was suggested before that the coincidence of constipation 

and voiding and postmicturition LUTS can be explained by the proximity of LUT and 

colorectum (9;40), as distension of the rectum by stool impaction can mechanically 

press the bladder wall, causing bladder outflow obstruction. However, although 
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constipation can be caused by mechanical obstruction (e.g. rectocele), it is more 

often a functional disorder. It was for instance shown that bowel dysfunction may 

cause overreactivity of the pelvic floor, which can result in dysfunctional elimination of 

urine (41) through an inappropriate contraction of the puborectalis muscle during 

micturition (42). In animals on the other hand, colorectal distension has been shown 

to have an inhibitory effect on bladder contractility, a phenomenon known as the 

inhibitory recto-vesical reflex (43). This inhibitory reflex may explain the need to strain 

to void, the intermittent stream, the feeling of incomplete emptying and therefore the 

need to immediately revoid and increased micturition frequency in constipated 

patients. 

Furthermore, constipated patients frequently have a sensation of incomplete 

defecation and an urge to defecate, with recurrent defecations as a consequence. 

These symptoms may be the intestinal parallel of those of LUTS and might have the 

same pathways through mechanisms such as visceral hypersensitivity or hyper 

vigilance (9). Colorectal distension was indeed shown to have an excitatory effect on 

bladder afferent activity in animals (44), which may explain the increase in bladder 

sensation found in humans (45;46). This increase in afferent activity may in turn 

explain storage LUTS such as increased urinary frequency and urgency.  

Our study has limitations due to its retrospective design, such as selection 

bias and the presence of missing responses. In our study we excluded patients that 

could not be categorized in one of the study groups due to missing responses, or that 

had more than 50% missing responses. The lack of objective testing of the reported 

symptoms and of the presence and type of urinary incontinence is also a study 

limitation. Survey questions for UI are thought to correlate poorly with subsequent 
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urodynamic diagnosis. However a recent review showed that a clinical history was 

found to have a sensitivity of 0.92 and specificity of 0.56 for diagnosing urodynamic 

SUI in women and a sensitivity of 0.61 and specificity of 0.87 for diagnosing detrusor 

overactivity in women (47). A final limitation is the lack of evaluation of pelvic organ 

prolapse (POP) in our patients. However, determining POP based on self-reported 

symptoms is difficult because of the lack of specificity and sensitivity of most 

symptoms attributed to pelvic organ prolapse (48) and the fact that prolapse above 

the level of the hymeneal ring is usually asymptomatic (49). Furthermore, although 

the influence of POP on the occurrence of LUTS and constipation has been 

documented, no relationship was found between the ultrasound diagnosis of POP 

and the presence of LUTS in constipated women (9).  

In conclusion, our study showed that LUTS are reported significantly more 

often by female gastroenterological patients than by a control population. We also 

showed that female urological patients with FI report more urgency and more UUI 

than urological patients without FI. Urological patients with FC on the other hand 

report more voiding and postmicturition LUTS. Therefore, we suggest that general 

practitioners, gastroenterologists and urologists should always include the 

assessment of symptoms of the other pelvic organ system in their patient evaluation. 

Finally, we hypothesized that the correlations between bowel and LUT symptoms 

may be explained by underlying neurological mechanisms. 
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TABLES 

TABLE I: Demographic data of control and gastroenterological patients with functional constipation, fecal incontinence, or both 

 
CTRL GCONST GFINC GCONFI 

N 60 69 22 34 

Age (years) 47.51 ± 12.23 50.13 ± 15.92 62.05 ± 11.31 * 55.74 ± 14.86 * 

Pregnancy 69% 77% 89% 87% 

Parity (number) 2.18 ± 0.90 1.96 ± 1.06 2.29 ± 0.77 2.04 ± 0.85 

Vaginal delivery 65% 65% 77% 74% 

Hysterectomy 0% 44% # 55% # 29% # 
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TABLE II: Odds ratios and adjusted odds ratios for lower urinary tract symptoms in gastroenterological patients with functional 

constipation, with fecal incontinence, or with both, compared to a control population 

 

  
GCONST  GFINC  GCONFI 

 

 OR (95% CI) Adj. OR (95% CI)  OR (95% CI) Adj. OR (95% CI)  OR (95% CI) Adj. OR (95% CI) 

Increased urinary frequency  2.4 (1.2 – 5.2) 1.7 (0.7 - 4.6)  2.1 (0.7 – 5.8) 3.0 (0.6 - 15.3)  2.0 (0.8 – 5.0) 1.4 (0.4 - 4.9) 

Nocturia  2.9 (1.3 – 6.4) 2.2 (0.7 - 6.5)  5.9 (1.3 – 27.8) 9.1* (1.0 - 79.0)  5.8 (1.6 – 21.3) 3.6 (0.8 - 16.7) 

Urgency  2.9 (1.4 – 6.1) 1.9 (0.7 - 5.2)  1.9 (0.7 – 5.3) 1.8 (0.2 - 15.1)  2.7 (1.1 – 6.6) 5.8* (1.2 - 27.1) 

Urinary incontinence  2.1 (1.0 – 4.4) 1.4 (0.5 - 4.2)  3.6 (1.3 – 10.0) 2.4 (0.3 - 17.1)  3.0 (1.2 – 7.3) 2.9 (1.0 - 8.7) 

Hesitancy  2.9 (0.8 – 11.3) /  1.0 (0.1 – 10.2) /  4.4 (1.0 – 18.9) / 

Straining to void  3.1 (1.4 – 7.1) 10.3* (2.7 - 39.9)  0.5 (0.1 – 2.7) 2.9 (0.4 - 21.3)  2.8 (1.1 – 7.2) 3.0 (0.8 - 11.6) 

Intermittency  4.3 (1.3 – 13.9) 5.5* (1.1 - 27.1)  3.1 (0.6 – 15.6) 1.2 (0.1 - 14.2)  7.4 (2.0 – 27.3) 4.8 (0.8 - 28.5) 

Need to immediately revoid  2.5 (1.1 – 5.9) 3.7* (1.1 - 12.6)  1.2 (0.3 – 4.5) 2.1 (0.4 – 10.0)  3.6 (1.4 – 9.5) 3.8* (1.0 - 14.5) 

Feeling of incomplete emptying  6.0 (1.6 – 21.7) 10.5* (1.3 - 85.7)  3.2 (0.6 – 17.1) 1.8 (0.1 - 30.9)  6.8 (1.7 – 27.4) 12.0* (1.4 - 10.3) 
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TABLE III: Demographic data of urological patients without gastroenterological complaints, with functional constipation, with fecal 

incontinence or with both functional constipation and fecal incontinence 

 

 

 

 

 

 

 

 

UNONE UCONST UFINC UCONFI 

N 157 151 17 29 

Age (years) 53.88 ± 17.18 51.81 ± 16.69 61.13 ± 14.22 64.18 ± 14.51 * 

Pregnancy 82% 76% 80% 93% 

Parity (number) 2.43 ± 1.21 2.20 ± 1.16 2.58 ± 1.08 2.28 ± 1.21 

Vaginal delivery 73% 65% 65% 79% 

Hysterectomy 26% 34% 53% # 55% # 
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TABLE IV: Odds ratios and adjusted odds ratios for lower urinary tract symptoms in urological patients with functional constipation, 

with fecal incontinence, or with both, compared to a urological population without gastroenterological complaints through logistic 

regression analysis 

 

 
 UCONST  UFINC  UCONFI 

 
 OR (95% CI) Adj. OR (95% CI)  OR (95% CI) Adj. OR (95% CI)  OR (95% CI) Adj. OR (95% CI) 

Increased urinary frequency  1.0 (0.6 – 1.6) 1.4 (0.8 - 2.6)  0.8 (0.3 – 2.4) 0.6 (0.2 - 2.2)  1.7 (0.6 – 4.4) 3.5 (1.0 - 12.6) 

Nocturia  1.3 (0.1 – 2.7) 2.1 (0.8 - 5.6)  2.5 (0.3 – 20.3) 1.5 (0.2 - 12.8)  / / 

Urgency  1.6 (1.0 – 2.5) 1.8 (1.0 - 3.2)  11.8 (1.5 – 91.4) 8.5 (1.0 - 74.4)  10.0 (2.3 – 43.4) 11.2* (2.3 - 54.7) 

Urinary incontinence  0.8 (0.5 – 1.3) 0.9 (0.5 - 1.7)  1.4 (0.4 – 4.4) 0.6 (0.2 - 2.2)  2.0 (0.7 – 5.6) 1.2 (0.4 - 3.6) 

Hesitancy  1.4 (0.8 – 2.5) 1.4 (0.7 - 2.7)  1.1 (0.3 – 4.1) 2.4 (0.6 - 10.3)  2.3 (1.0 – 5.5) 2.5 (1.0 - 6.8) 

Straining to void  1.5 (1.0 – 2.5) 1.3 (0.7 - 2.4)  1.3 (0.4 – 3.6) 1.4 (0.4 - 5.2)  0.7 (0.3 – 1.9) 0.8 (0.3 - 2.5) 

Intermittency  3.6 (2.1 – 6.0) 3.6* (1.9 - 6.8)  2.3 (0.7 – 7.9) 3.0 (0.7 - 12.7)  3.8 (1.6 – 9.1) 3.6* (1.3 - 9.7) 

Need to immediately revoid  2.2 (1.4 – 3.5) 2.2* (1.2 - 4.0)  0.8 (0.3 – 2.4) 1.2 (0.3 - 4.6)  4.0 (1.6 – 9.7) 2.9* (1.1 - 8.1) 

Feeling of incomplete emptying  1.9 (1.2 – 3.0) 2.2* (1.2 - 4.0)  1.4 (0.5 – 4.2) 2.9 (0.8 - 10.9)  4.1 (1.7 – 9.6) 4.8* (1.8 - 12.7) 
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TABLE LEGENDS 

TABLE I: Demographic data of control and gastroenterological patients with 

functional constipation, fecal incontinence, or both 

CTRL = control population; GCONST = gastroenterological patients with functional 

constipation; GFINC = gastroenterological patients with fecal incontinence; GCONFI 

= gastroenterological patients with both functional constipation and fecal 

incontinence; N = number of patients; BOLD and * = p < 0.05 and indicates a 

significant difference from the CTRL group (One-Way ANOVA with post-hoc 

Dunnett’s); BOLD and # = p < 0.05 and indicates a significant difference from the 

CTRL group (Pearson Chi Square test) 

 

TABLE II: Odds ratios and adjusted odds ratios for lower urinary tract symptoms in 

gastroenterological patients with functional constipation, with fecal incontinence, or 

with both, compared to a control population 

OR = odds ratio; Adj. OR = adjusted odds ratio; 95% CI = 95% confidence interval; 

CTRL = control population; GCONST = gastroenterological patients with functional 

constipation; GFINC = gastroenterological patients with fecal incontinence; GCONFI 

= gastroenterological patients with both functional constipation and fecal 

incontinence; BOLD and * = p < 0.05 and indicates a significant difference from the 

CTRL group (logistic regression analysis); / = was not calculated due to the low 

prevalence of hesitancy 

 

 

 



31 

 

TABLE III: Demographic data of urological patients without gastroenterological 

complaints, with functional constipation, with fecal incontinence or with both 

functional constipation and fecal incontinence 

UNONE = urological patients without functional constipation or fecal incontinence; 

UCONST = urological patients with functional constipation; UFINC = urological 

patients with fecal incontinence; UCONFI = urological patients with both functional 

constipation and fecal incontinence; N = number of patients; BOLD and * = p ≤ 0.05 

and indicates a significant difference from the UNONE group (One-Way ANOVA with 

post-hoc Dunnett’s); BOLD and # = p ≤ 0.05 and indicates a significant difference 

from the UNONE group (Pearson Chi Square test) 

 

TABLE IV: Odds ratios and adjusted odds ratios for lower urinary tract symptoms in 

urological patients with functional constipation, with fecal incontinence, or with both, 

compared to a urological population without gastroenterological complaints through 

logistic regression analysis 

OR = odds ratio; Adj. OR = adjusted odds ratio; 95% CI = 95% confidence interval; 

UNONE = urological patients without functional constipation or fecal incontinence; 

UCONST = urological patients with functional constipation; UFINC = urological 

patients with fecal incontinence; UCONFI = urological patients with both functional 

constipation and fecal incontinence; BOLD and * = p < 0.05 and indicates a 

significant difference from the UNONE group (logistic regression); / = was not 

calculated due to the high prevalence of nocturia
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