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Abstract:
Lower urinary tract symptoms (LUTS), functional constipation (FC), and fecal incontinence (FI) are prevalent and bothersome pelvic floor symptoms impacting quality of life in women that experience them.1-3 Recent consensus by the Pelvic Floor Disorders Consortium (PFDC), comprised of members of both national and international medical societies, on validated survey instruments of choice for capturing patient-reported symptoms in pelvic floor disorders now allows for better comparison of these symptoms across women seeking care in diverse clinical settings and specialties.4 Few studies have examined the concomitant prevalence of LUTS, FC and FI despite their pathophysiologic overlap and the proximity of involved anatomic structures.5-8 Further, whether severity in LUTS is associated with worsened FC and/or FI is unknown.  Increased prevalence of these disorders would support the assumption of a common underlying etiology and could impact future available treatment strategies. In this case-control study, we examine whether lower urinary tract symptoms are more prevalent among women with FC and/or FI presenting to a large subspecialty gastrointestinal practice at a large tertiary care referral center compared to the general population. Additionally, we examine whether the severity of LUTS is correlated with the severity of FC and FI and how these impact quality of life.
Research Question:
Are lower urinary tract symptoms more common among women presenting to a specialty gastrointestinal clinic with constipation and/or fecal incontinence than in the general population? 

Is severity of lower urinary tract symptoms correlated with severity of constipation and/or fecal incontinence among adults seeking gastrointestinal specialty care?   
Specific Aims:
· To measure whether LUTS is associated with functional constipation and/or fecal incontinence in women seeking care in a large academic gastroenterology practice.
· To measure whether the severity of LUTS is associated with the severity of functional constipation and/or fecal incontinence in women seeking care in a large academic gastroenterology practice.
Important Terms:
Functional constipation (FC)
Fecal incontinence (FI)
Urinary Incontinence (UI)
Lower Urinary Tract Symptoms (LUTS)
Significance:
Lower urinary tract symptoms (LUTS), functional constipation (FC), and fecal incontinence (FI) are prevalent and bothersome pelvic floor symptoms impacting quality of life in women that experience them.1-3 Based on estimates available in the literature, the prevalence of having LUTS was 72.3% for men and 76.3% for women.2 Functional constipation has also found to be a common clinical complaint in the general population.3 Few studies have examined the concomitant prevalence of LUTS, FC and FI despite their pathophysiologic overlap and the proximity of involved anatomic structures.5-8 Further, whether severity in LUTS is associated with worsened FC and/or FI is unknown.  Increased prevalence of these disorders would support the assumption of a common underlying etiology and could impact future available treatment strategies. 
Methods:
Overview of Design: This is a case-control study of 150 women with an ICD 10 code for constipation and/or fecal incontinence who have been seen at UCSF gastroenterology between 2018-2020 and 150 women without ICD 10 codes for constipation and/or fecal incontinence with primary care at UCSF between 2018-2020 (300 total study participants). 
Study Subjects: The target population for this research project is all adult (>18 years of age) women with constipation and/or fecal incontinence. The accessible population is adult women with an ICD 10 code for constipation and/or fecal incontinence who have been seen at UCSF gastroenterology between 2018-2020. The intended study sample will be a random sample of the accessible population. 
Target population: All adult women with constipation and/or fecal incontinence
Accessible population: Women with an ICD 10 code for constipation and/or fecal incontinence who have been seen at UCSF gastroenterology between 2018-2020. 
Study population: A random sample of women with an ICD 10 code for constipation and/or fecal incontinence who have been seen at UCSF gastroenterology between 2018-2020. 
Selection criteria: Inclusion criteria include: 1) adult women (age 18 or greater), who 2) have been seen at UCSF gastroenterology from January 1, 2018 to December 31, 2020, 3) with ICD 10 codes for constipation (K59.0) and/or fecal incontinence (R15.9) 4) whose primary spoken and written language is English. We will exclude patients who 1) we are not able to reach by email or telephone per our study protocol and 2) patients who do not self-identify as having had constipation and/or fecal incontinence. We will ask our health informaticist to perform a data query of our health system patients using our inclusion criteria. Variables to be included in our data pull will include, name, medical record number (MRN), date of birth, ICD-10 code, email, primary telephone number, date of visit, race, and ethnicity. Using a random number generator, we will randomize our data query to arrive at a study sample of 150 participants. We will use similar methods to pull our controls from the general UCSF internal medicine primary care population. Data will be stored in a UCSF Box, a secure, HIPAA-compliant cloud-based storage system. Using UCSF Qualtrics, we will create our informed consent form and study questionnaire. We will email our questionnaire to study participants and call non-responders on day 5 to offer completing the survey by telephone or resending the survey instrument. We will attempt to reach study participants a total of 5 times at 2-3 day intervals thereafter at varying times. Threats to internal validity include that ICD-10 codes imperfectly capture adult women who will present to GI clinic with constipation and/or fecal incontinence due to miscoding. Further, patients with more severe symptoms may be more likely to participate in the study. The survey instrument will ask patients to recall whether they have lower urinary tract symptoms and thus the study is inherently subject to recall bias. 
Measurements:
Predictors and co-variates: The main predictor variables are presence of lower urinary tract symptoms (urinary frequency, urgency, hesitancy, straining, intermittency, nocturia, bladder pain, and incontinence). These are dichotomous variables and we will measure each individually and aggregately. Covariates which we will measure include age, race/ethnicity, parity, BMI status, menopause status, smoking history, surgical history, history of hysterectomy, history of pelvic organ prolapse, use of anti-cholinergic medications, use of stool softeners, use of fiber, use of laxatives. Of these co-variates, potential confounders include age, parity, surgical history. Potential mediators include anti-cholinergic medications and history of pelvic organ prolapse. 
Co-variates: 
· 
· Age
· Race/ethnicity
· Parity
· BMI
· LUTS severity
· Functional constipation severity
· Fecal incontinence severity
· Menopause status
· Smoking history
· Surgical history
· History of Hysterectomy
· History of Pelvic organ prolapse
· Use of anti-cholinergic medications
· Use of stool softeners
· Use of fiber
· Use of laxatives


Outcome variables:
The primary outcome variables are presence of functional constipation and/or fecal incontinence. 
· Functional Constipation (dichotomous)
· Fecal Incontinence (dichotomous)
· Functional Constipation and/or Fecal Incontinence (dichotomous)
Statistical Issues:
Null Hypothesis: Lower urinary tract symptoms are not associated with constipation and/or fecal incontinence among women presenting to a specialty gastrointestinal clinic than in the general population.
Alternative Hypothesis (two-sided): Lower urinary tract symptoms are associated with constipation and/or fecal incontinence among women presenting to a specialty gastrointestinal clinic than in the general population.
Sample size estimates: 
Based on estimates available in the literature, the prevalence of at least one LUTS at least 'sometimes' was 72.3% for men and 76.3% for women, and 47.9% and 52.5% for at least 'often' for men and women, respectively.2 Odds ratios (ORs) and adjusted ORs for LUTS in gastroenterological patients with FC, with FI, or with both, compared with the control population available in the literature are outlined below.9
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I would like to detect an OR of at least 1.5 based on the OR identified in the reference table above.9 Thus P1= [(1.5) x (0.55) ] / [ 0.45+(1.5) x (0.55)] = 0.825/1.275 = 0.65. P1=65%. I would like to detect an odds-ratio of at least 1.5, HOWEVER N=840 in this case. Adjusting to detect an Odds ratio of 2.0 results in an N=312. 

Alpha level: 0.05. There is a 5% maximum chance of incorrectly rejecting the null hypothesis that lower urinary tract symptoms are not associated with constipation and/or fecal incontinence among women presenting to a specialty gastrointestinal clinic than in the general population. 
Beta level:  = 1-0.80
Number of tails: Two-tailed 
Thus, we should aim to survey at least 300 participants. 
Data analysis: In general, we will use chi-square testing to compare dichotomized presence of LUTS in cases and controls. We will perform univariate and multivariate logistic regression analyses to adjust for major confounders, such as age and parity, among others. 
Ethical considerations:
Compensation: There is no cost to study participants, and they will not be paid for their participation in the study. 
Data Management: The data collected on this study will be stored on a UCSF Box, which is a secure data management software. 
Timetable: We anticipate that we will receive final IRB approval by the end of October. We will submit a request to our health informaticist for data pull and can begin sending our survey in mid-October. We will perform a preliminary analysis or gathered data by mid-November and submit an abstract on our preliminary work for consideration by December 1, 2021. We will finish our study administration by mid-December and perform our final data analysis by January 1, 2022. We will work on our final manuscript in February 2023. 
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Table 2 ORs and adjusted ORs for LUTS in gastroenterological patients with FC, with FI, or with both, compared with the control population.

GCONST GFINC GCONFI

OR(95% Cl)  AdjJ.OR(95%Cl) OR(95%Cl) Ad.OR(95%CI) OR(95%Cl) Ad].OR (95% CI)

Increased urinary frequency 24(12-52) 1.7 (0.7-46) 21(07-58) 3.0(06-153) 2.0(08-5.0) 1.4 (04-49)
Nocturia 29(13-6.4) 22(07-65) 59(13-27.8) 9.1 (1.0-79.0) 58(1.6-213) 3.6 (0.8-16.7)
Urgency 29(1.4-6.1) 19(0.7-52) 1.9(0.7-5.3) 1.8(0.2-15.1) 27 (1.1-6.6) 58" (12-27.1)
ul 21(1.0-4.4) 14(0.5-42) 3.6(13-10.0) 24(03-17.1) 30(1.2-7.3) 2.9(1.0-87)
Hesitancy 29(08-113) ! 1.0(0.1-102) ! 44(1.0-189) /
Straining to void 31(14-7.1) 10.3* (2.7-39.9) 29(04-213) 28(1.1-72) 3.0(08-116)
Intermittency 43 (13-139) 5.5%(1.1-27.1) 3.1(06-156) 12(0.1-142) 7.4(2.0-27.3) 48(0.8-285)
Need to immediately re-void 25(1.1-59) 3.7* (11-12.6) 12(0.3-45) 2.1(04-10.0) 3.6 (1.4-9.5) 3.8" (1.0-14.5)

Feeling of incomplete emptying 60 (1.6-21.7) 10.5* (1.3-85.7) 3.2(06-17.1) 1.8(0.1-30.9) 68(1.7-27.4) 12.0° (1.4-10.3)

Adj. OR, adjusted OR; GCONST, gastroenterological patients with functional constipation; GFING, gastroenterological patients with fecal incontinence; GCONFI, gastroenterological
Ppatients 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
1ot calculated due to the low prevalence of hesitancy.




