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Introduction: Coital incontinence (CI) is a frequent problem in women with urinary incontinence (UI) with significant impact on female sexuality and quality of life. The underlying mechanism is controversial; it has been known that CI is associated with both stress urinary incontinence (SUI) and detrusor overactivity (DO). However, recently it has been reported that CI is mainly related with SUI and urethral incompetence, but not with DO. Ambulatory urodynamic monitoring (AUM) has been shown to be a sensitive tool for the detection of DO. The aim of this study was to investigate the clinical risk factors for CI and the association of CI with urodynamic diagnoses at single voiding cycle AUM.

Methods: Records of sexually active women with urinary incontinence attending the urogynaecology unit of a university hospital, who completed the PISQ-12 were reviewed retrospectively (n = 1,005). Patients were grouped using the 6th question; patients answering “never” to this question were considered as continent during coitus (n = 591) and patients reporting any urinary leakage at coitus were considered to have CI (n = 414). Demographics, clinical examination findings, incontinence severity measured by the Sandvik Incontinence Severity Index, scores of Turkish validated questionnaires (PFDI-20, IIQ-7, OAB-V8, and PISQ-12) and single voiding cycle AUM findings were compared, and univariate and multivariate logistic regression analyses were performed.

Results: Among all sexually active women with UI, 41.2% had CI; UI was more severe, symptom bother was higher, related quality of life (p < 0.001) and sexual function were worse (≤0.018) in these women. Younger age (OR 0.967, p < 0.001), history of vaginal delivery (OR 2.127, p = 0.019), smoking (OR 1.490, p = 0.041), postural UI (OR 2.012, p = 0.001), positive cough stress test (OR 2.193, p < 0.001), and positive SEST (OR 1.756, p = 0.01) were found as independent clinical factors associated with CI. Urodynamic SUI (OR 2.168, p = 0.001) and MUI (OR 1.874, p = 0.002) were found as significant and independent urodynamic diagnoses associated with CI, whereas no association was found with DO or UUI.

Conclusion: Both clinical and AUM findings supported that CI is a more severe form of UI that it is mainly related with SUI and urethral incompetence, but not with UUI or DO.
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Introduction

Coital incontinence (CI), which is defined as involuntary loss of urine at coitus, has been reported to have significant impact on female sexuality and quality of life (1–3). Although women rarely state it as their presenting complaint, it is a frequent problem in the urogynecologic clinical setting upon direct questioning and with the use of validated questionnaires; a wide range of prevalence between 10 to 66% have been reported among sexually active women with urinary incontinence (UI) (3–8).

Conflicting results exist in the literature regarding the risk factors of CI and its underlying pathophysiologic mechanism (4, 5, 8–10). Limited studies have investigated the relation of CI with urodynamic diagnoses; some studies have reported that CI at penetration is mainly associated with stress urinary incontinence (SUI), and that CI at orgasm is mainly associated with detrusor overactivity (DO) (6, 7). However, recently it has been reported that CI is mainly related with SUI and urethral incompetence, but not with DO (5, 8). On the other hand, it has also been claimed that there is no relation between urodynamic diagnoses and CI during neither penetration nor orgasm (3).

Ambulatory urodynamic monitoring (AUM) is considered a valuable second line diagnostic tool enabling evaluation and discrimination of complicated lower urinary tract symptoms (LUTS) in a physiological setting; it has been shown to be more sensitive in the detection of DO, providing additional information that may change management, when symptoms cannot be reproduced at conventional urodynamics (11–15). Indeed, it has been demonstrated to detect DO in 50 to 60% of women with overactive bladder (OAB) symptoms when conventional urodynamics was inconclusive (13, 14). It is mainly criticized as a complex and time-consuming procedure lasting for about 3–4 voiding cycles; however, AUM is performed in our department at single voiding cycle in the clinical setting and has also been found as a sensitive and reliable method in reproducing symptoms of women with OAB and for the detection of DO (16, 17). To the best of our knowledge, urodynamic evaluation of CI with AUM has not been studied so far.

The aim of this study was to investigate the clinical risk factors for CI and its association with urodynamic diagnoses at single voiding cycle AUM performed in the clinical setting.



Materials and methods

Records of sexually active women with UI at the urogynecology unit of Ankara University Faculty of Medicine, Department of Obstetrics and Gynecology between 2008 and 2022, who completely fulfilled the Turkish validated short form of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12) were reviewed retrospectively. Women were grouped using the 6th question of the PISQ-12; women who answered “never” to this question were considered as continent during coitus and women who reported any urinary leakage at coitus were considered as coital incontinent. Data regarding their routine urogynecology evaluation were retrieved; demographics, patient reported LUTS, clinical findings, incontinence severity, Turkish validated questionnaires for pelvic floor dysfunction symptom bother and quality of life were compared in women with and without CI. As part of the urogynecologic examination in our unit, pelvic floor muscle strength evaluation and simplified POPQ staging were performed as described previously (1, 18). Incontinence severity was evaluated with the Sandvik Incontinence Severity Index. The questionnaires included the short form of the Pelvic Floor Distress Inventory (PFDI-20), Overactive Bladder Awareness Tool (OAB-V8), the PISQ-12, and short form of the Incontinence Impact Questionnaire (IIQ-7).

Records of women who underwent AUM for complicated LUTS were also reviewed; data regarding cystometry findings were retrieved and compared among the groups. In our unit, AUM is performed as the primary urodynamic investigation using the LUNA ambulatory monitoring recorder (MMS™) compatible to the standards of sub-committee of ICS for AUM (19), with a standardized protocol as follows (16).

After excluding urinary tract infections, bowel preparation is performed to ensure good-quality rectal tracing and avoiding artifacts, if required. After spontaneous micturition and mea- surement of PVR by catheterization, a 7F double lumen air-charged single sensor bladder catheter (T-DOC, Laborie™) and a 7F single lumen air-charged rectal catheter (T-DOC, Laborie™) are inserted to measure intravesical and abdominal pressures, respectively. Both catheters are securely taped adjacent to the external meatus of urethra at 12 cm and to anus at 9 cm and are connected to a microcomputer worn over the shoulder, allowing patients to move freely. Each transducer is set to zero atmospheric pressure before each investigation with the patient in standing position. The signal quality of catheters is checked several times with coughing or abdominal straining, before starting recording, with regular intervals during monitoring and before finalizing.

Patients are informed about the use of LUNA event buttons for marking “urinary leakage,” “urgency,” “physical activity,” and “drinking water.” All women are asked drinking 500 ml of water in 30 min at the beginning of AUM. During AUM, all patients are encouraged toward activities or maneuvers that are provocative for their daily urinary symptoms (e.g., listening to running water, hand washing, coughing, sitting, picking up an object from the floor, standing, walking, and jumping) in the special area reserved for AUM in the hospital setting. Urinary leakage during AUM is verified using a pad test.

When the patients are unable to delay voiding, monitoring is ended by a pressure-flow study performed by a PC based wireless uroflowmeter (Flowmaster, MMS™) in a special section of the room to preserve privacy. After the completion of the urodynamic study, all data are transferred from LUNA to the PC; the quality control of traces recorded during both substracted cystometry and pressure-flow study, and interpretation of data are performed by a trained supervisor before the patients leave.

Univariate and multivariate binomial logistic regression analyses were performed to investigate the clinical risk factors including demographics, patient reported symptoms and examination findings associated with CI in the whole study population. As not all women underwent urodynamics, these analyses were performed in the subgroup of women with urodynamic data separately, to evaluate the relationship of urodynamic diagnoses and CI.


Statistical analysis

Statistical analyses were performed using the SPSS software version 16. The variables were investigated using visual (histograms and probability plots) and analytical methods (Kolmogorov–Smirnov/Shapiro–Wilk test) to determine whether they are normally distributed or not. Continuous variables were presented as mean ± SD and median (range) whereas categorical variables were presented as number and percentage. Descriptive statistics of continuous variables were compared between groups using the Student-t or Mann–Whitney test where appropriate. The Chi-square test or Fisher’s exact test, where appropriate, were used to compare categorical variables between groups. The univariate analyses to identify variables associated with CI was investigated using Chi-square, Fisher exact, Student’s t-and Mann–Whitney U tests were appropriate. For the multivariate analysis, the possible factors identified with univariate analyses (all variable with a p-value below 0.20) were further entered into the logistic regression analysis to determine independent factors associated with CI. Hosmer–Lemeshow goodness of fit statistics were used to assess model fit. A 5% type-I error level was used to infer statistical significance.




Results

Among all sexually active women with UI who completed the PISQ-12 (n = 1,005), 41.2% (n = 414) were found to have CI according to the 6th question; 12.44% (n = 125) were found to report CI on direct questioning as well, including 9 women (0.896%) volunteering this symptom. Regarding the severity of CI, 13.5% (n = 56) of women expressed their symptom as “always,” 12.8% (n = 53) as “usually,” 32.4% (n = 134) as “sometimes” and 41.3% (n = 171) as “seldom” according to the 6th question of PISQ-12 (Figure 1).
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FIGURE 1
Percentage of women regarding the severity of coital incontinence according to the 6th question of PISQ12 (n = 414).


Women with CI were significantly younger and menopausal status was lower compared to women with no CI; body mass index (BMI) and cigarette smoking status were also significantly higher in these women (Table 1). Symptoms of SUI, postural UI and insensible loss of urine were found to be significantly higher in women with CI (p ≤ 0.004). Women suffering from CI had significantly more daily UI episodes on the 3-day urinary diary (p < 0.001), and cough stress test, supine empty stress test (SEST) and Q-tip test positivities were more frequent in women with CI (p ≤ 0.001). Advanced stage anterior prolapse (POPQ ≥ Stage 3) was significantly less frequent in these women (p = 0.042) (Table 1).


TABLE 1    Demographics, patient reported LUTS, urinary diary, physical examination findings in women with and without coital incontinence.
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In women with CI, all domains of the questionnaires revealed that UI was more severe, symptom bother was higher and related quality of life was worse (p < 0.001). Sexual function in all domains was also impaired in these women (≤0.018) (Table 2).


TABLE 2    Scores of the questionnaires in women with and without coital incontinence.
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Among women comprising the whole study population (n = 1,005), 552 women were found to have AUM data, including 258 women with CI and 294 women without CI. On comparison of the AUM findings between the groups the duration, maximum cystometric capacities, and the presence of urgency, urgency urinary incontinence (UUI), mixed urinary incontinence (MUI), and DO were similar in both groups (p ≥ 0.063), whereas only SUI was significantly higher in women with CI (p = 0.018) (Table 3).


TABLE 3    Cystometry findings at AUM in women with and without coital incontinence.

[image: Table 3]

On univariate analysis, age, menopausal status, BMI, smoking, patient reported SUI, postural UI, insensible loss of urine, anterior POP ≥ stage 3, positive Q-tip test, positive cough stress test and positive SEST were significantly associated with CI (p ≤ 0.042) (Table 4). On multivariate analysis, younger age, history of vaginal delivery, smoking, presence of postural UI, positive cough stress test and positive SEST (p ≤ 0.041) were found as independent clinical factors associated with CI (Table 4). Urodynamic SUI and MUI (p ≤ 0.002) were found as independent urodynamic diagnoses associated with CI (Table 5).


TABLE 4    Univariate and multivariate analyses of clinical factors associated with coital incontinence.
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TABLE 5    Univariate and multivariate analyses of urodynamic diagnoses at AUM associated with coital incontinence.
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Discussion

In this study population, the prevalence of CI identified with PISQ-12 was 41.2%, which is in accordance with most previous studies (2, 20–22), confirming the importance of the validated questionnaires in increasing disclosure, and the identification of women with this embarrassing symptom.

Women with CI had higher symptom bother in all domains of the PFDI-20 and the OAB-V8, and more severe urinary incontinence with impaired quality of life and sexual function. These findings are in accordance with the results of the studies of Oh et al. (20) and Pons and Clota (2) who reported worse incontinence symptoms with impaired sexual function and quality of life. Additionally, Gray et al. (21) have reported that women with CI had significant self and partner avoidance of sex, and lower quality of life due to sexual problems using the e-PAQ-PF, in their cohort of 2,312 women attending the urogynaecology clinic.

The relation of patient characteristics with CI have been understudied; few studies have reported clinical risk factors for CI, with contradictory results (4, 5, 8–10, 22). There are studies both reporting no association with age (5, 8, 9, 22) or younger age in women with CI (4, 10). In this study, younger age was found independently related with CI.

It is known that pregnancy and delivery have substantial impact on the pelvic floor, and the impact is greater with vaginal delivery (23). Studies using objective assessments such as ultrasound, MRI, urodynamics, and electrophysiologic tests have already demonstrated that pregnancy and vaginal delivery are associated with descended bladder neck, increased bladder neck mobility, decreased levator ani strength and urethral resistance (24). In this study, vaginal delivery was also found to be a strong independent risk factor related with CI (OR 2,127; 95% CI 1,133–3,992), supporting these findings. Similarly, Illiano et al. (9) have reported that caesarean section was an independent and significant protective factor for CI. On the contrary, Dietz and Subramaniam (8) have found no relation between vaginal delivery and CI.

Smoking was another independent factor associated with CI in the present study, in accordance with the studies of Madhu et al. (10) who reported smoking as a significant risk factor for CI (25). This finding has been attributed to the antiestrogenic effects and lower collagen synthesis related with smoking (10, 26).

In the present study, BMI was found as another associated risk factor for CI, in line with studies which also have shown this relationship (8–10, 22). Indeed, obesity is a known risk factor for UI, and the pathophysiological mechanism has been explained by the negative effects of chronic increased intra-abdominal pressure and oxidative stress from visceral adipose on the collagen content and supportive neuromuscular structures of the pelvic floor (27). However, there are also studies reporting no association (2, 4).

In this study, patient reported symptoms of SUI, postural UI and insensible loss of urine, with positive cough stress test, SEST and Q-tip test were found to be significantly associated with CI, all indicating SUI and possible urethral incompetence, as the predominant mechanism underlying this symptom. Ambulatory urodynamic monitoring of these women during single voiding cycle in the clinical setting also supported that SUI was found as the main urodynamic diagnosis related with CI. Moreover, no relation was found with DO or UUI. Similar results have been reported previously with conventional urodynamics (4, 5, 8). El-Azab et al. (5) additionally showed a significant positive correlation with the severity of SUI and a significant negative correlation with abdominal leak point pressure (ALPP) and emphasized the role of potential urethral incompetence in the etiopathogenesis of CI. In accordance, Dietz and Subramaniam (8) have also found that ALPP and mid-urethral closure pressure (MUCP) were significantly associated factors.

On the other hand, it has previously been reported that CI at penetration is associated with SUI, and that CI during orgasm is associated with DO (6, 7). Contradictorily, Jha et al. (3) have found no association with urodynamic diagnoses, neither at penetration nor orgasm. There are also studies concluding that SUI is the main mechanism associated with all patient reported types of CI (4, 5, 8, 10). None of the studies have performed urodynamics during orgasm except the study of Khan et al. (28) including 3 cases who underwent urodynamic examination prior to and during orgasm. They demonstrated that detrusor contractions may be triggered during orgasm resulting in urethral relaxation and leakage (28); probably because of the loss of the external urethral sphincter reflex and resulting sphincter incompetence. Or, vice versa, leakage due to urethral incompetence may also provoke detrusor contractions, as shown before (29).

The main limitation of the present study is its retrospective design; thus, we were not able to evaluate objective urodynamic measures for urethral incompetence such as ALPP or MUCP. Additionally, we were also not able to evaluate the presence of urethral diverticulum, which may be a related underlying factor for CI. The main strengths are that we investigated the relationship of CI with clinical factors comprehensively in a large cohort of sexually active women with UI, and we evaluated the underlying pathophysiology with ambulatory urodynamics, as a more sensitive tool in the detection of DO.

In brief, women with UI presented very rarely with CI and the use of a validated questionnaire significantly increased the identification of women with this symptom in this study. Women with CI were found to have more severe UI, higher pelvic floor symptom bother, with worse sexual function and related quality of life. Younger age, history of vaginal delivery, smoking, and the presence of postural UI, positive cough stress test and positive SEST were found as independent clinical factors associated with this symptom. Although AUM was the most sensitive urodynamic tool in the detection of DO, no relationship was found. Our results may also suggest that treatment of SUI would also improve their incontinence associated with sexual intercourse. It is also noteworthy to emphasize that 26.3% of the study population were found to have severe CI, whereas the remainder had mild symptoms and the results seem to be more reflective of mild CI. Hence, the underlying mechanism according to severity needs further investigation.



Conclusion

In conclusion, both clinical and AUM findings supported that CI is a more severe form of UI that it is mainly related with urethral incompetence. Further prospective research is needed to clarify the exact pathophysiologic mechanism.
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OPS/images/fmed-10-1160637-t004.jpg
Demographics

Univariate analysis

Odds ratio (CI)

Multivariate analysis

Odds ratio (Cl)

p

Age (years) 0.976 (0.963-0.988) <0.001 0.967 (0.952-0.983) <0.001
Postmenopausal status 0.671 (0.521-0.864) 0.002
Previous vaginal delivery 1.550 (0.886-2.711) 0.122 2.127 (1.133-3.992) 0.019
Body-mass index 1.034 (1.005-1.063) 0.019
Smoking 1.423 (1.016-1.993) 0.039 1.490 (1.016-2.185) 0.041
Previous colporrhaphy 0.563 (0.245-1.290) 0.169
Patient reported LUTS
Frequency 1.186 (0.915-1.539) 0.197
Stress UL 1.627 (1.259-2.104) <0.001
Urgency Ul 1.214 (0.944-1.561) 0.131
Postural UL 2.576 (1.806-3.674) <0.001 2.012 (1.345-3.011) 0.001
Insensible loss of urine 1.811 (1.202-2.728) 0.005
Nocturnal UI 1.421 (0.940-2.150) 0.096
Physical examination findings
POPQ > Stage 3
Anterior 0.698 (0.493-0.989) 0.042
Apical 0.730 (0.480-1.112) 0.141
Posterior 0.695 (0.423-1.144) 0.150
Positive Q-tip test 1.614 (1.229-2.120) 0.001
Positive cough stress test 2.923 (2.254-3.791) <0.001 2.193 (1.542-3.118) <0.001
Positive supine empty stress test 2.958 (2.103-4.161) <0.001 1.756 (1.143-2.699) 0.010

UL, urinary incontinence; POPQ, pelvic organ prolapse quantification. p < 0.05 statistically significant.
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