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Abstract

Aims: To describe the association between childhood traumas (death of a family member, severe
illness, sexual trauma, parental separation) reported by women and men and lower urinary tract
symptoms (LUTS).

Methods: In this secondary analysis of the LURN Observational Cohort Study, participants
completed the LUTS Tool, Childhood Trauma Events Scale (CTES), PROMIS Depression and
Anxiety and Perceived Stress Scale. LUTS Tool responses were combined to quantify urinary
urgency, frequency, incontinence, and overall LUTS severity. Multivariable linear regression tested
associations between trauma and LUTS; mental health scores were tested for potential mediation.

Results: In this cohort (n=1011; 520 women, 491 men), more women reported experiencing at
least one trauma (75% vs. 64%, p<0.001), >three traumas (26% vs. 15%, p<0.001), and childhood
sexual trauma (23% vs. 7%, p<0.001), and reported higher impact from traumatic events compared
with men (median (IQR) CTES score=10 [5-15] vs. 6 [4-12], p<0.001). The number of childhood
traumatic events was not associated with severity of overall LUTS (p=0.79), urinary frequency
(p=0.75), urgency (p=0.61), or incontinence (p=0.21). Childhood sexwual trauma was significantly
associated with higher incontinence severity (adjusted mean difference 4.5 points, 95%CI=1.11—
7.88, p=0.009). Mental health was a mediator between trauma and LUTS among those with at
least one childhood trauma.
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Conclusions: Although fotal childhood trauma is not associated with LUTS, childhood sexual
trauma is associated with urinary incontinence severity. For patients with childhood trauma, half of
the effect of CTE Impact score on overall LUTS severity is mediated through the association
between trauma and the patient’s mental health.

Keywords

lower urinary tract symptoms; childhood trauma; urinary incontinence; overactive bladder; post-
traumatic stress disorder

INTRODUCTION

In his landmark book, “The Body Keeps the Score,” Van der Kolk writes: “We have learned
that trauma is not just an event that took place sometime in the past; it is also the imprint left
by that experience on brain and body. Trauma, a deeply distressing personal experience,
results in a fundamental reorganization of the way the brain manages perceptions.”?
Childhood trauma fundamentally changes neurodevelopment and impacts decision-making
and centralization of pain.2:3 A reorganization of perceptions, such as urinary urgency,
frequency, and bladder pain may contribute to conditions like overactive bladder, urinary
incontinence, and bladder pain syndrome. Recent literature in animal models demonstrates
how stress and trauma can sensitize micturition pathways and lead to overactive bladder and
incontinence.# Multiple prior studies have demonstrated an association between lower
urinary tract symptoms (LUTS) and sexual trauma.>8 This association was reported in a
cohort of over 500 women with urinary incontinence who were more likely to have
experienced childhood sexual trauma (27%) compared with women without incontinence
(15%).9 However, sexual trauma is only one of many possible traumas, and there is a paucity
of literature on the association between a//types of trauma and urinary symptoms.
Additionally, most research on trauma and urinary symptoms has focused on women, and
there are few data on the effect of trauma on urinary symptoms in men.

The aims of this study were to describe the number and type of childhood traumas reported
by women and men presenting to specialty care with LUTS and to describe associations
between LUTS and the number, type, and self-reported impact of trauma experiences. We
hypothesized that childhood traumatic events are common in patients with LUTS, and that
higher childhood trauma impact scores are associated with LUTS severity. We also
hypothesized that depression, anxiety, and stress are involved in the causal pathway between
childhood trauma and LUTS.

MATERIALS and METHODS

Study design and population

This was a secondary analysis of baseline data obtained from the Symptoms of Lower
Urinary Tract Research Network (LURN) Observational Cohort Study. The study enrolled
519 men and 545 women from urology and urogynecology clinics at six clinical sites in the
United States from 2015-2017. Adult men and women seeking treatment for LUTS were
enrolled if they reported at least one urinary symptom based on a 1-month recall period on
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the LUTS Tool? (LUTS Tool, Version 1.0. Copyright 2007 by Pfizer, Inc. Used with
permission.), and did not have pelvic pain, a neurologic condition, history of pelvic
malignancy, ongoing chemotherapy, major psychiatric disorder, or recent third-line treatment
for urgency incontinence. The full study’s design, methods, and exclusion criteria have been
reported previously.}! Participants completed a baseline assessment, including physical
exam; medical history; and self-reported measures of urinary, bowel, and sexual function,
mental and psychosocial health, and physical functioning.

The Childhood Traumatic Event Scale (CTES)!2 was used to assess traumatic events
occurring prior to the age of 17. The scale includes domains of death of a family member or
close friend, parental divorce or separation, traumatic sexual experience, victim of violence,
extreme illness or injury, or other major event. For each event endorsed, participants were
asked to rate the effect of the trauma on their lives on a 1 to 7 scale. This scale was summed
among those experiencing at least one event to form the CTE Impact Scale, ranging from 1-
42. Higher scores indicate a greater number and impact from trauma.

LUTS were measured using the LUTS Tool0 and the Pelvic Floor Distress Inventory Short
Form (PFDI-20).13 The LUTS Tool is a 44-item questionnaire with 22 symptom severity
questions using a 1-week recall period. It assesses a range of LUTS on a 5-point rating scale
and 22 associated bother questions. Higher scores indicate worsening LUTS. The LUTS
severity items were used to create a summary score of overall severity by calculating the
weighted Euclidean length of the items and re-scaling the scores to range from 0 (no
symptoms) to 100 (most severe symptoms).14 The same method was used to calculate
symptom domain subscores for frequency, post-micturition, urgency, voiding, pain, and
incontinence symptoms using the relevant items. The PFDI-20 was used as a secondary
outcome in women, and assesses the presence and bother of urinary, prolapse, and bowel
symptoms in women with pelvic floor disorders.1® Higher scores indicate higher number
and bother of symptoms.

Finally, mental health (depression, anxiety, and stress) was hypothesized to be on the causal
pathway between childhood trauma and urinary symptoms. Depression and anxiety were
assessed using Patient-Reported Outcomes Measurement Information System (PROMIS)
items® and summarized using T-scores. Stress was assessed using the Perceived Stress
Scale (PSS),16 a score summarized from 10 items assessing stress in the past month on a
rating scale, ranging from 0 to 40, with higher scores indicating more stress.

Statistical analysis

Participants who completed the CTES and at least 15 items on the LUTS Tool were included
in this analysis. The associations between overall and symptom-specific LUTS and number
of CTEs, CTE Impact Scale, and presence of sexual trauma, were explored using Spearman
and Pearson correlations and non-parametric analysis of variance (ANOVA), as appropriate.
Comparisons between sex were made using t-tests, non-parametric ANOVA, and chi-square
tests, as appropriate.
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Multivariable linear models testing the association between measures of childhood trauma
and LUTS were fitted. Model selection was guided by best subsets, based on r-squared; all
measures listed above were available for selection. All final models included sex, and each
exposure of interest was tested in separate models (number of CTE, presence of sexual
trauma, and CTE Impact score among those with at least one CTE). Potential confounders
and effect modifiers included in the analysis were demographic information (age, sex, race,
ethnicity, education, marital status), clinical characteristics (body mass index [BMI],
smoking status, alcohol use, birth history and menopausal status among women; and
comorbidities, including diabetes, sleep apnea, and psychiatric diagnoses). The 18-item
Functional Comorbidity Index!” was used to assess comorbidities associated with physical
functioning. The Genitourinary Pain Index (GUP1)18 was used to assess pelvic pain.
PROMIS Gastrointestinal [GI] Constipation, Diarrhea, and Fecal Incontinence scales were
used to assess bowel symptoms.1® Short forms of the PROMIS measures were used to derive
T-scores normalized to the US population (mean=50, SD=10), with higher scores indicating
more symptoms. T-scores from PROMIS physical functioning,2% mobility subdomain, and
sleep disturbance®! forms were similarly calculated.

We hypothesized that CTE was associated with both LUTS and mental health, and that
mental health was also associated with LUTS. The overall association between CTE and
LUTS was hypothesized to be directly related to LUTS and indirectly related through mental
health measures, representing mediation. Mediators are variables that are influenced by the
independent variable and, in turn, influence the dependent variable. For each significant
exposure/outcome combination, potential mediators (depression, anxiety, and stress) were
assessed to calculate the percentage of the total effect of CTE on LUTS potentially mediated
by mental health measures. Results can be interpreted as the percentage of the association
between CTEs and the LUTS relationship attributed to the pathway that includes mental
health as an intermediary between CTEs and LUTS. All analyses were completed using SAS
9.4 (SAS Institute, Cary, NC).

Sample characteristics

Distribution

Among the 1064 participants, 1011 (491 men and 520 women) completed the CTES and the
LUTS Tool and were included in this analysis (Figure 1). Mean age was 58.8 (SD=14.2),
and the majority were non-Hispanic (96%), white (81%), and had at least some higher
education (88%; Table 1). Additional clinical characteristics and patient-reported measures
can be found in Table 1.

of CTE

Of the 1011 participants, 701 (69%) reported at least one childhood traumatic event on the
CTES, and 60% of those reported two or more traumas. The median [IQR] number of events
was similar in men and women (1 [1,2] vs 1 [1,3] respectively), but 48% of women
experienced two or more events compared with 35% of men (Figure 2a). The most common
traumatic events were death of a family member or close friend (49% in women, 40% in
men; Figure 2b). Women were more likely than men to report all types of trauma except
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“extreme illness or injury,” which was more common in men (22% vs. 16%, p=0.02).
Among those experiencing one event, the CTE Impact score was higher in women compared
with men (median [IQR] 10 [5-15] vs. 6 [4-12], p<0.001; Figure 2c). Women were also
more likely to report a traumatic childhood sexual experience (25% vs. 8%, p<0.001).

Relationship between childhood trauma and LUTS

Multivariable models were unable to demonstrate significant associations between number
of all traumas and severity of LUTS overall or subscales (Figure 3). In women, the number
of traumas was associated with worsening PFDI scores, with each additional trauma
endorsed increasing the adjusted average PFDI score by 4.2 (95% Cl1=2.0-6.7, p<0.001).
Compared with those without sexual trauma, participants reporting sexual trauma had worse
scores on the urinary incontinence subscale (adjusted mean difference 4.5, 95% Cl=1.1-7.9,
p=0.009) and worse scores on the PFDI (women only, adjusted mean difference 10.2, 95%
Cl=2.4-18.1, p=0.01). Among those with at least one childhood trauma, the CTE Impact
score was significantly associated with overall LUTS severity and frequency, urgency, and
incontinence severity, although the magnitude of effect was small (estimate range 0.20-0.31
unit increase in severity score per unit increase in CTE Impact score; Figure 3). Tests for
interactions between sex and measures of childhood trauma in LUTS severity models did not
detect differences in effects between men and women.

Mediation of the relationship between childhood trauma and LUTS severity

Mediation analysis results are demonstrated in Table 2. Among those with at least one
childhood trauma, 45%, 42%, and 34% of the total effect of the CTE Impact score on overall
LUTS severity was mediated by PROMIS Depression, Anxiety, and PSS scores (p=0.009—
0.02). This implies that approximately half of the effect of CTE Impact score on overall
LUTS severity is direct, while the other half is mediated through the association between
trauma and the patient’s mental health. For the frequency and urgency subscales, the
percentage of the effect of CTE Impact score on severity mediated by the mental health
measures was minimal (range 6.3%—-16%), indicating a more direct relationship between
CTE Impact score and severity of these symptoms. For incontinence, the percentage of this
relationship that was mediated was higher (range 54%-38%) but did not reach statistical
significance, and the percentage of the relationship between sexual trauma and incontinence
severity scores was minimal (range 14%-18%). In women, the relationship between number
of CTEs, sexual trauma, and CTE Impact score and PFDI scores was not mediated by
mental health.

DISCUSSION

In this study of men and women presenting for care of LUTS, we found that childhood
sexual trauma is associated with urinary incontinence severity and that, among people with
at least one childhood trauma, the impact of their trauma was associated with the severity of
LUTS. We also found that mental health factors are strong mediators in the relationship
between childhood trauma and LUTS.
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We were unable to find evidence that the total number of a//childhood traumas was
associated with the severity of LUTS in men or women with the current sample size. Given
that our statistical analysis plan specified a classical hypothesis testing approach, the study
did not provide evidence of similarity between the total number of all childhood traumas and
severity of LUTS (see Cls in Figure 3).

Our study highlights the prevalence and clustering of trauma in our population. When
expanding the definition of trauma beyond sexual violence to include parental death or
divorce, major childhood illness, and physical violence, we found that most patients seeking
care for LUTS have experienced at least one of these events in childhood. Furthermore,
individuals who reported any trauma in their childhoods are more likely to report two or
more traumas than one. Not surprisingly, women were much more likely to experience
childhood sexual trauma than men; but also, almost 10% of men reported childhood sexual
trauma. This knowledge is relevant when we consider the importance of providing trauma-
informed care to all our patients.22-23 The foundation of trauma-informed care is the
assumption that any patient may have experienced trauma which could be related to their
health outcomes and/or be triggered by the health care setting. Therefore, it is our
responsibility to ensure sensitivity, trust, and safety in our patient care.

Our findings regarding the significant mediation effect between mental health (depression,
anxiety, and poor sleep) and urinary symptoms are consistent with prior studies. In their
work on overactive bladder in female veterans, Bradley et al reported that a history of post-
traumatic stress disorder (PTSD) almost tripled the odds of overactive bladder symptoms
(OAB) in these veterans, and that anxiety and a history of sexual abuse predicted the
development of de novo OAB symptoms.”24 Another study of >500,000 male and female
veterans found that diagnoses, prescriptions, and treatments for LUTS were twice as
common in veterans with PTSD with and without other mental health disorders than in those
without mental health symptoms.2> Unfortunately, the PROMIS tool does not have a PTSD
scale, so we could not evaluate the mediation effect of PTSD in our sample.

There are very little data on the effect of childhood trauma on Aow patients make treatment
choices for health conditions and whether the effect/success of those treatments is different
in survivors of trauma. Specifically for LUTS, pelvic floor physical therapy is frequently
recommended but may be triggering, and therefore unsustainable, for some patients with a
history of abuse. Likewise, patients with a history of sexual trauma may be reluctant to
undergo sensitive procedures, including pelvic exams, bladder catheterizations, cystoscopy,
or urodynamics, which may affect their ability to get the most accurate diagnoses or
treatments. Therefore, future studies should explore whether a history of childhood sexual
trauma impacts the way patients with LUTS choose treatments and whether they respond to
those treatments differently than patients with the same LUTS but without a history of
trauma.

Our study has several important limitations. The CTES is limited to childhood traumas and
does not assess traumatic experiences sustained as an adult or recent traumatic exposure
which can be associated with LUTS. Additionally, the demographics of the cohort enrolled
in LURN were predominantly white and highly educated and therefore may not be

Neurourol Urodyn. Author manuscript; available in PMC 2022 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Geynisman-Tan et al.

Page 7

generalizable when describing rates of childhood trauma, the impact sustained from that
trauma, or its impact on the experience of LUTS. Also, the CTES is a self-reported measure
which is subject to recall bias, reporting bias, and recall errors.

CONCLUSIONS

In this study, we found that childhood trauma is very common in both men and women with
LUTS. While this study was unable to demonstrate that total number of all childhood
traumas was significantly associated with LUTS severity in men and women, sexual trauma
was, in fact, significantly associated with urinary incontinence severity. The weak
associations between childhood trauma and LUTS should be reassuring to clinicians caring
for adult patients with LUTS. Since we cannot undo the childhood trauma our patients have
experienced, we may be able to shift our focus to other risks and mechanisms for LUTS.
Specifically, since so much of the association between childhood trauma and LUTS is
mediated by mental health, we could be more prescriptive about mental health treatment in
patients with LUTS with a known history of trauma. Providers caring for patients with
LUTS should be familiar with assessing patients for a trauma history and referring them to
the appropriate counseling services.
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Figure 2.

a) Distribution of number of childhood traumatic events by sex; b) Distribution of trauma
event reporting by sex; c) Distribution of trauma impact score by sex among those with at
least one childhood traumatic event
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Figure 3.

Estimates of the effect of number of childhood traumatic events (CTESs) and traumatic
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impact score (among those with at least one CTE) on lower urinary tract symptoms overall
severity, and severity of frequency, urgency, and incontinence from adjusted linear models
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Sample characteristics by sex

Table 1.

Female (n=520) Male (n=491) Total (n=1011)

Demogr aphics
Age, mean (SD) 56.4 (14.6) 61.2 (13.4) 58.8 (14.2)
Race, n (%)

American Indian/Alaskan Native 5 (1%) 3 (1%) 8 (1%)

Asian 14 (3%) 18 (4%) 32 (3%)

African-American 61 (12%) 50 (10%) 111 (11%)

Native Hawaiian/Pacific Islander 1 (0%) 0 (0%) 1 (0%)

White 423 (82%) 394 (81%) 817 (81%)

Multi-Racial/Other 15 (3%) 24 (5%) 39 (4%)
Ethnicity, n (%)

Hispanic/Latino 21 (4%) 22 (5%) 43 (4%)

Non-Hispanic/Non-Latino 488 (96%) 460 (95%) 948 (96%)
Education, n (%)

High school or less 56 (11%) 64 (13%) 120 (12%)

Some college/associate degree 180 (35%) 124 (26%) 304 (31%)

Bachelor degree 155 (30%) 109 (23%) 264 (27%)

Graduate degree 122 (24%) 178 (37%) 300 (30%)
Mearital status, n (%)

Single/separated/divorced/widowed 211 (41%) 128 (26%) 339 (34%)

Married/civil union/living with partner 308 (59%) 358 (74%) 666 (66%)
Clinical Characteristics
BMI, mean (SD) 30.6 (7.9) 29.5 (5.6) 30.1(6.9)
Current smoker, n (%) 32 (6%) 41 (8%) 73 (7%)
Alcohol use, n (%)

0-3 alcoholic drinks per week 342 (67%) 254 (52%) 596 (60%)

4-7 alcoholic drinks per week 63 (12%) 80 (16%) 143 (14%)

8-14 alcoholic drinks per week 13 (3%) 45 (9%) 58 (6%)

14+ alcoholic drinks per week 3(1%) 15 (3%) 18 (2%)

Has not had alcohol in the past 86 (17%) 93 (19%) 179 (18%)
Any vaginal births, n (%) 378 (73%) - -
Menopausal status, n (%)

Pre 181 (36%) - -

Post, no hormone replacement therapy 270 (53%) - -

Post, hormone replacement therapy 58 (11%) - -
Functional comorbidity index, median (1QR) 2.0 (1.0-4.0) 2.0 (1.0-3.0) 2.0 (1.0-3.0)
Diabetes, n (%) 74 (14%) 84 (17%) 158 (16%)
Sleep apnea, n (%) 90 (17%) 128 (26%) 218 (22%)
Psychiatric diagnosis, n (%) 221 (43%) 139 (28%) 360 (36%)

Self-Reported M easures

Neurourol Urodyn. Author manuscript; available in PMC 2022 February 01.

Page 13



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Geynisman-Tan et al.

Female (n=520) Male (n=491) Total (n=1011)
PROMIS constipation T-score, mean (SD) 51.4 (8.8) 48.6 (8.0) 50.1 (8.5)
PROMIS diarrhea T-Score, mean (SD) 48.9 (9.6) 46.7 (7.7) 47.8 (8.8)
PROMIS GI bowel raw score, mean (SD) 5.3(2.5) 4.8(1.9) 51(2.2)
GUPI urine subscale, mean (SD) 4.2(2.7) 4.0 (2.5) 4.1 (2.6)
GUPI pain subscale, mean (SD) 4.6 (4.9) 31(4.1) 3.9 (4.6)
GUPI QOL subscale, mean (SD) 7.3(2.9) 55(2.9) 6.4 (3.1)
Perceived stress scale, mean (SD) 12.8 (7.5) 109 (7.1) 11.9(7.3)
PROMIS anxiety T-score, mean (SD) 50.3(9.1) 48.1(8.9) 49.2 (9.1)
PROMIS depression T-score, mean (SD) 49.4 (8.7) 47.8 (8.6) 48.6 (8.7)
PROMIS physical functioning, mobility subdomain T-score, mean (SD) 47.5 (10.4) 50.0 (9.1) 48.7 (9.9)
PROMIS sleep disturbance T-score, mean (SD) 53.3(8.7) 51.6 (8.7) 52.5(8.8)

BMI: body mass index; GUPI: Genitourinary Pain Index; IQR: interquartile range; PROMIS: Patient-Reported Outcomes Measurement

Information System; QOL: quality of life; SD: standard deviation.
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Mediation analysis

Table 2.

% Mediated by (p-value)

Outcome Exposure
Depression Anxiety Stress

Overall severity CTE impact score | 44.9% (0.009) | 42.4% (0.01) | 33.7% (0.02)
Frequency severity CTE impact score | 11.8% (0.26) | 14.7% (0.18) | 6.3% (0.45)
Urgency severity CTE impact score | 15.4% (0.08) | 15.9% (0.09) | 14.5% (0.10)
Incontinence severity | CTE impact score | 38.3% (0.08) | 32.6% (0.10) | 53.5% (0.19)
Incontinence severity | Sexual trauma 15.8% (0.08) | 14.1% (0.09) | 18.2% (0.08)
PFDI (women only) Number of CTEs 0.68% (0.84) 6.1% (0.02) 5.5% (0.13)
PFDI (women only) Sexual trauma 0.6% (0.66) 2.4% (0.13) 3.3% (0.09)
PFDI (women only) CTE impact score | -1.2% (0.82) 3.2% (0.51) 4.9% (0.21)

Page 15

Mediation analyses assess the percent of the total effect of childhood trauma on LUTS severity that acts through the measures of self-reported

mental health.

CTE: Childhood Trauma Event; PFDI: Pelvic Floor Distress Inventory; LUTS: lower urinary tract symptoms.
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