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Specific obstetrical risk factors for urinary versus anal

incontinence 4years after first delivery.

Introduction

First childbirth may become complicated by urinary or anal incontinence (UI or AI). The exact pathophysiology of postnatal incontinence is not well understood. Observable lesions such as third degree perineal tears can explain anal incontinence but this occurs in only a minority of deliveries. Other occult injury to the pelvic floor, e.g., pudendal neuropathy or levator ani muscle avulsion could affect urinary or anal continence. [START_REF] Billecocq | Traumatisme du levator ani après l'accouchement, de l'étirement à l'avulsion : revue de la littérature [levator ani trauma after childbirth, from stretch injury to avulsion: review of the literature[END_REF] The pudendal nerve innervates striated muscles of the pelvic floor, including levator ani, urethral sphincter and anal sphincter. Risk factors for pudendal nerve damage during childbirth are birth weight > 4 kg and a second active stage longer than 30 minutes. [START_REF] Sultan | Pudendal nerve damage during labour: prospective study before and after childbirth[END_REF] The levator ani muscle which is involved in the maintenance of the urinary and anal continence can also be injured at the time of childbirth. Using MRI findings, DeLancey reported injuries of the levator ani in 20% of primiparous women and Dietz found lesions in 36% of women using sonography. [START_REF] Delancey | The appearance of levator ani muscle abnormalities in magnetic resonance images after vaginal delivery[END_REF][START_REF] Dietz | Levator trauma after vaginal delivery[END_REF] Risk factors for the lesions of the levator ani during childbirth are advanced maternal age, forceps delivery and the duration of the second stage. [START_REF] Kearney | Obstetric factors associated with levator ani muscle injury after vaginal birth[END_REF] The two sphincteric (urinary and anal) complexes are also bound by crossed reflex like the vesico-anal reflex. [START_REF] Basinski | Bladder-anal reflex[END_REF] Previous literature has not elucidated to what extent postnatal urinary incontinence and postnatal anal incontinence result from the same underlying mechanisms of injury. The analysis of risk factors associated with postnatal incontinence suggests that certain risk factors such as advanced maternal age and parity may be common to both UI and AI. [START_REF] Rortveit | Age-and type-dependent effects of parity on urinary incontinence: The Norwegian EPINCONT Study[END_REF][START_REF] Abramov | Risk factors for female anal incontinence: new insight through the Evanston-Northwestern twin sisters study[END_REF] Other risk factors may be more specifically associated with one type of incontinence. For example, UI during pregnancy has been found to be a specific risk factor for postnatal UI and instrumental vaginal childbirth for postnatal AI. [START_REF] Van Brummen | The effect of vaginal and cesarean delivery on lower urinary tract symptoms: what makes the difference?[END_REF][START_REF] Macarthur | Faecal incontinence after childbirth[END_REF] We hypothesized that pregnancy and delivery-associated traumatic mechanisms at the origin of postnatal incontinence differ at least to some extent for UI and AI. Therefore, specific obstetrical risk factors are likely to be associated with different types of incontinence. The analysis of risk factors related to stress UI was published previously for a portion of the population. [START_REF] Fritel | Stress urinary incontinence four years after the first delivery: a retrospective cohort study[END_REF] To complete this objective we performed a secondary analysis in the whole sample of primiparous to identify both risk factors that may be common to UI and AI, and those that may be specifically associated with different types of postnatal incontinence, four years after a 1 st delivery.

Materials and Methods

Our data were initially collected for a study aimed at comparing the risk of incontinence for women delivering in two maternity units. [START_REF] Fritel | Pelvic floor disorders 4 years after first delivery, a comparative study of restrictive versus systematic episiotomy[END_REF] One maternity had a policy of systematic episiotomy and the other a restrictive policy for episiotomy. The study population includes nulliparous women who delivered a live-born singleton at 37-41 weeks in cephalic presentation in 1996. Mothers whose current mailing address was not known (and those deceased) were excluded. Data on maternal characteristics (age, height, weight), pregnancy (gestational age, epidural, second active stage duration, delivery mode, newborns' birthweight) were collected at the time of childbirth. Women were asked to provide information about pelvic floor disorders using a postal questionnaire, which was sent four years after childbirth. In the absence of response to the first mail, a second and if necessary a third mail was sent. The questionnaire collected data about profession and education level of the mother, interventions on the pelvic floor since childbirth, new pregnancies and pelvic floor symptoms. Urinary incontinence was defined by a positive response (Yes) to the question "Do you have involuntary loss of urine?" and anal incontinence was defined by the answer "Yes" to "Do you have involuntary loss of flatus or stool?" The type of UI was defined using a validated questionnaire (Bristol Female Lower Urinary Tract Symptoms questionnaire), [START_REF] Jackson | The Bristol Female Lower Urinary Tract Symptoms questionnaire: development and psychometric testing[END_REF] severity of UI was measured with Sandvik's score, [START_REF] Sandvik | Severity index for epidemiological surveys of female urinary incontinence: comparison with 48-hour pad-weighing tests[END_REF] and AI was assessed using Pescatori's score, [START_REF] Pescatori | New grading and scoring for anal incontinence, evaluation of 335 patients[END_REF] as detailed in a previous publication. [START_REF] Fritel | Pelvic floor disorders 4 years after first delivery, a comparative study of restrictive versus systematic episiotomy[END_REF] The complete questionnaire used for the study is available online. The choice of cut-off values for continuous variables (maternal age < 30, BMI < 25 kg/m², gestational age < 40 weeks, active second stage length > 20 minutes, newborn weight < 4000g) was done a priori. We found no evidence of a difference in the risk of urinary incontinence four years after 1 st childbirth for women delivering in the two maternity units. However, the risk of anal incontinence was slightly higher for women who delivered in the maternity with a policy of systematic episiotomy. [START_REF] Fritel | Pelvic floor disorders 4 years after first delivery, a comparative study of restrictive versus systematic episiotomy[END_REF] Using data from this enquiry, we first examined risk factors associated with each type of incontinence (UI or AI) using two separate logistic regression models adjusted on maternity.

All significant risk factors for UI or AI were then included in a multinomial logit analysis to assess specific risk factors for the following outcomes: UI only, AI only, and UI + AI.

Variables for mode of delivery, third degree perineal tear and maternity unit were forced in the model irrespective of their statistical significance in the logistic models. We used estimates of the odds ratios in the multinomial model for each risk factor and outcome in order to examine the extent to which specific risk factors may be associated with different types of incontinence.

We complied with French laws on data confidentiality, and restrictions on type of data collected (e.g. no religious or racial data). Informed consent was obtained from all study participants.

Results

Among the 1323 primiparous women who met inclusion criteria, postal address was no longer valid for 548 (41%) and one had died, 774 (59%) women received the postal questionnaire and 627 (81 %) completed it. The first delivery was spontaneous vaginal in 368 cases, instrumental in 209 cases (95 by vacuum) and by cesarean section for 50 women. Continence disorders four years after 1 st childbirth of the 627 women who responded are summarized in Table 1. The prevalence of UI was 29% (N=181) and that of AI 13% (82), 22% of women (140) reported UI only, 6.5% (41) AI only, and 6.5% (41) both UI and AI.

Risk factors for UI (with or without AI) were maternal age ≥ 30 at 1 st delivery (adjusted OR, 

Discussion

To our knowledge, this is one of the few studies that evaluated specific risk factors associated with UI and AI four years after 1 st delivery. One previous study, which looked at specific risk factors for UI and AI, was based on data collected six months after first childbirth. 16 This study found that risk factors were different for postnatal UI (shoulder dystocia and vaginal delivery) vs. postnatal AI (age over 35 years, smoking, duration of the second stage of labor more than an hour and third degree perineal tear).

We found that different risk factors were associated with UI only (i.e., without AI), AI only, and UI + AI four years after 1 st delivery. Risk factors for UI only were maternal age at 1 st delivery ≥ 30, pre-existing UI and pregnancy UI. Risk factors associated with AI only were length of the second active stage > 20 min and 3 rd degree perineal tear. Risk factors associated with UI + AI were age ≥ 30, no epidural, 3 rd degree perineal tear, and UI before pregnancy.

The relatively long period of follow-up in our study (four years after 1 st delivery) is an important advantage as the prevalence of postpartum UI tends to decrease spontaneously in the 1 st postpartum year. 17 Nevertheless, our study has certain limitations. The sample size of the study was based on the number of subjects needed to have sufficient power for showing a difference in the outcomes between the two maternities that had different policies for episiotomy in our initial study. [START_REF] Fritel | Pelvic floor disorders 4 years after first delivery, a comparative study of restrictive versus systematic episiotomy[END_REF] The study was not specifically designed to have sufficient power to explore the specific effects associated with different risk factors. Indeed, the confidence intervals for the estimates of the effects for several risk factors were wide and lack of sufficient power may explain the absence of statistically significant results for some of the risk factors in the present study. In particular, the lack of statistical significance for the associations between mode of delivery and outcomes (different types of incontinence) is likely to be due to insufficient power. It is worth noting that the point estimates (odds ratios) suggested a lower, albeit not statistically significant, risk for all three outcomes (UI only, AI only and UI+AI) for women who delivered following a cesarean section. For reasons of statistical power we also renounced conduct an analysis based on the type of instrument used for delivery (forceps or vacuum).

Our findings of specific associations between obstetric risk factors and prevalence of UI only, AI only and UI+AI may be due to differences in the underlying mechanisms of injury for different types of incontinence. The two main mechanisms proposed to explain postnatal AI are sphincter injury and pudendal neuropathy. In our study, the specific risk factors for AI (third degree perineal tear and prolonged second active stage) are compatible with these mechanisms. Prolonged active second stage is associated with pudendal nerve damage. [START_REF] Sultan | Pudendal nerve damage during labour: prospective study before and after childbirth[END_REF] Even following repair, 3 rd degree perineal tear is associated with anal incontinence years after delivery. 18 Concerning postnatal stress urinary incontinence, the mechanisms of injury are still largely unknown. 17 Vaginal birth is likely to increase the mobility of the urethra or to be accompanied by lesions of the levator ani. [START_REF] Delancey | The appearance of levator ani muscle abnormalities in magnetic resonance images after vaginal delivery[END_REF][START_REF] Dietz | Levator trauma after vaginal delivery[END_REF] However, urethra mobility returns to prenatal values a few months after delivery. 19 Wijma et al. found no relation between urethra mobility and postnatal UI. 20 Dietz and Lanzarone found no link between levator ani avulsion and postnatal stress UI. [START_REF] Dietz | Levator trauma after vaginal delivery[END_REF] DeLancey et al. reported that only 16% of postnatal stress UI could be explained by urethra mobility, whereas urethra closing pressure could account for 25% of postnatal de novo stress UI. 21 The relation between urethra closure pressure and pregnancy remains unclear.

Iosif et al. found closure pressure to increase during pregnancy and to decrease after delivery, while Le Coutour et al. reported opposite findings. 22,23 In our study, the finding of an association between maternal age and UI could be explained by a lower urethra closure pressure as the latter is known to decrease with increasing maternal age. 24 We are not aware of any studies that have examined the link between pregnancy UI and urethra closure pressure or urethral mobility. 17 In conclusion, our results suggest that urinary incontinence and anal incontinence four years after 1 st delivery do not share the same set of risk factors. These results are consistent with the hypothesis that the underlying mechanisms of postnatal incontinence differ for urinary versus anal incontinence. This implies in turn that different strategies may be needed for prevention of urinary and anal incontinence.

Table 1

Continence complaints 4 years after 1 st childbirth. Where percentages do not add to 100%, there were some missing data (from 0 to 3.3%).

Troubles de la continence 4 ans après le premier accouchement. Quand la somme des pourcentages est inférieure à 100% c'est le signe de quelques données manquantes (de 0 à 3,3%). 

2. 3 [ 4 [ 2 . 2 - 9 [ 1 . 7 -

 3422917 95% CI 1.5-3.4]), UI before 1 st pregnancy (10.2 [3.7-28.1]), and UI during 1 st pregnancy (3.3 [2.1-5.1]). Risk factors for AI (with or without UI) were UI before 1 st pregnancy (adjusted OR 5.2 [95% CI 2.3-11.8]), no epidural (versus yes) during 1 st delivery (2.4 [1.2-4.8]), second active stage > 20 min (2.5 [1.2-5.1]), and occurrence of 3 rd degree perineal tear during 1 st delivery (13.3 [2.1-83.0]). Other factors tested and non-significant were: education level, a BMI greater than 25 kg/m², gestational age at first delivery, a first newborn over 4000g, pelvic floor exercises after first delivery, episiotomy at first delivery, a second delivery (this concerns 381 women), and an ongoing pregnancy (see online additional tables S1 and S2). Table 2 presents the results of the multinomial logistic regression analysis to assess specific risk factors associated with UI only, AI only, and UI+AI. Estimates suggested that different risk factors were associated with the three outcomes. Risk factors associated with UI only were maternal age at delivery ≥ 30 (adjusted OR 2.3 [95% CI 1.5-3.5]), pre-existing UI (6.19.0]) and UI during pregnancy (3.6 [2.2-5.9]), whereas risk factors for AI only were duration of the second active stage > 20 min (2.9 [1.1-7.1]), and 3 rd degree perineal tear (20.252]). Risk factors significantly associated with UI + AI were maternal age > 30 years (2.6 [1.3-5.5]), UI before pregnancy (32.9 [9.0-120]), no epidural (4.3 [1.6-11.1]) and 3 rd degree perineal tear (20.0 [1.3-314]).

[START_REF] Billecocq | Traumatisme du levator ani après l'accouchement, de l'étirement à l'avulsion : revue de la littérature [levator ani trauma after childbirth, from stretch injury to avulsion: review of the literature[END_REF] 36 (44)13 (16) 

Table 2

Risk factors for urinary incontinence (UI) only, anal incontinence (AI) only, and UI+AI.

Multinomial logistic regression adjusted on maternity. Other factors tested and non-significant were: education level, a BMI greater than 25 kg/m², gestational age at first delivery, a first newborn over 4000g, pelvic floor exercises after first delivery, episiotomy at first delivery, a second delivery, and an ongoing pregnancy. Case numbers may not add up because of some missing data for given risk factors (from 0 to 4.6%). Le nombre de sujet peut être inférieur à ce qui est attendu en raison de données manquantes pour certains facteurs de risque (de 0 à 4,6%).