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Postpartum psychological distress associated with anal incontinence in the EDEN motherchild cohort
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Objective: To estimate the prevalence of flatus-only and faecal incontinence, to describe their risk factors, and to analyse the association between anal incontinence and psychological distress over the first 1 year postpartum. Design: Cohort study from pregnancy to 12 months postpartum Setting: Two university hospital maternity wards in France Population: 2002 pregnant women were recruited between 2003 and 2006. Data on anal incontinence was available for the 1632 women who comprise the sample for analysis. Methods: Women were enrolled during pregnancy. A postal questionnaire was sent at 4 and 12 months postpartum. Main Outcome Measures: Anal (flatus-only and faecal) incontinence was assessed at 4 months postpartum. Mental health was assessed at 4 and 12 months postpartum by the Edinburgh Postpartum Depression Scale (EPDS) and use of antidepressant drugs as well as by self-rated mental health.

Results: At 4 months postpartum, the prevalence for flatus-only incontinence was 14.4%and for faecal incontinence 1.7%; multivariate analysis, restricted to women reporting no anal incontinence before the index pregnancy, showed that continuing breastfeeding at 4 months was related to a higher risk of de novo postpartum anal incontinence (OR=2.23). Women who reported anal incontinence at 4 months were more frequently depressed (EPDS ≥ 10 or antidepressant use) at 12 months postpartum: 36.0% of those with faecal incontinence were depressed, 23.3% of those with flatus-only incontinence, and only 14.8% of the continent women. Conclusion: Postnatal faecal incontinence was rare but associated with poorer maternal mental health. Postnatal screening should be encouraged, and psychological support offered.

Introduction

In the year after childbirth, one in eight women develops a depressive illness; this distressing episode for new mothers can have dramatic consequences on the baby's health. [START_REF] Wisner | Postpartum depression[END_REF] The main risk factors for postpartum depression are history of depression, low partner support, anxiety, and stressful life events. [START_REF] Wisner | Postpartum depression[END_REF][START_REF] Pearlstein | Postpartum depression[END_REF][START_REF] Gaillard | Predictors of postpartum depression: prospective study of 264 women followed during pregnancy and postpartum[END_REF] Anal or faecal incontinence is a disability that has repercussions on health-related quality of life and mood. [START_REF] Philip | Economic and personal impact of fecal and urinary incontinence[END_REF] Depression is two to five times more frequent in people with faecal incontinence. [START_REF] Edwards | The prevalence of fecal incontinence in older people living at home[END_REF][START_REF] Andy | Shared Risk Factors for Constipation, Fecal Incontinence, and Combined Symptoms in Older U.S. Adults[END_REF][START_REF] Fritel | Mode of Delivery and Fecal Incontinence at Midlife: A Study of 2,640 Women in the GAZEL Cohort[END_REF] The main risk factors for anal incontinence are ageing, diarrhoea, anorectal surgery, and childbirth. The risk of developing faecal incontinence after giving birth is between 1 and 10%, and 6 to 45% of women have symptoms of flatus incontinence. [START_REF] Macarthur | Fecal incontinence after childbirth[END_REF][START_REF] Hatem | Factors associated with postpartum urinary/anal incontinence in primiparous women in Quebec[END_REF][START_REF] Macarthur | Obstetric practice and faecal incontinence three months after delivery[END_REF][START_REF] Groutz | Incidence and obstetric risk factors of postpartum anal incontinence[END_REF][START_REF] Van Brummen | Defecatory symptoms during and after the first pregnancy: prevalences and associated factors[END_REF][START_REF] Chaliha | Anal function: effect of pregnancy and delivery[END_REF][START_REF] Faltin | Does a second delivery increase the risk of anal incontinence?[END_REF] Major obstetrical risk factors are anal sphincter tears and instrumental delivery. [START_REF] Macarthur | Fecal incontinence after childbirth[END_REF][START_REF] Hatem | Factors associated with postpartum urinary/anal incontinence in primiparous women in Quebec[END_REF][START_REF] Fritel | Incontinence anale et lésions obstétricales du sphincter anal, épidémiologie et prévention [Anal incontinence and obstetrical anal sphincter injuries, epidemiology and prevention[END_REF] The nature and direction of the association between faecal incontinence and depression remain controversial. [START_REF] Bailey | Faecal incontinence and depression: cause or effect?[END_REF]17 On the one hand, faecal incontinence may induce or worsen depression; on the other hand, depression may impair sphincter control or worsen perception of incontinence. A woman suffering from postnatal depression might be more likely to report symptoms about flatus incontinence than women without depression; and a woman suffering from anal incontinence may consider that her quality of life has deteriorated due to childbirth and thus develop postnatal depression, which can impair the mother-child relationship. We found few postpartum studies on the subject. [18][19][20][21] A Google search brought up many internet groups discussing this topic and suggests that woman giving birth are substantially concerned about it.

Our main aim was to analyse the association between anal incontinence and depressive symptoms during the first postpartum year, based on data from a two-centre cohort study.

Methods

Population

The EDEN mother-child cohort (Etude sur les Déterminants pré et postnatals précoces du développement psychomoteur et de la santé de l'ENfant) invited pregnant women attending a prenatal visit in the Obstetrics and Gynaecology departments of the Nancy and Poitiers University Hospitals (France) before 24 weeks of gestation to participate.

Enrolment started in February 2003 in Poitiers and in September 2003 in Nancy and lasted 27 months in each centre. Exclusion criteria were twin pregnancies, known diabetes before pregnancy, inability to speak and read French, and intention to move away from the region.

Among women who met these inclusion criteria, 55% agreed to participate (969 in Poitiers and 1033 in Nancy). The study was approved by the Ethics Committee of the Kremlin-Bicêtre Hospital. Written consent was obtained from the mother at enrolment. More information about the EDEN cohort can be found on the web (http://eden.vjf.inserm.fr/) and in the article describing the cohort profile. 22 Demographic and social details, including mother's age, educational level, household income, smoking status, and weight, were obtained in a face-to-face interview at 24 to 28 weeks of gestation, at the same time that midwife research assistants measured the mother's height. Data on previous pregnancies, deliveries, birth weight of previous children, and weight gain in the index pregnancy were extracted from obstetric records.

Marital status and relationship quality (measured from questions included in the postal questionnaire completed at 1 year) were summarised by an indicator in 3 classes: women living with the baby's father with a good relationship, women living with the baby's father with problems, and women not living with the baby's father (see Table S1).

Anal incontinence assessment

At 4 months postpartum, the following questions were asked in a postal questionnaire: "During the last month, have you experienced involuntary leakage of gas or stools? yes/no", "If yes, involuntary leakage of gas? Involuntary leakage of liquid stools? Involuntary leakage of solid stools?" These three questions were answered on a 4-point scale: never/less than once a week/at least once a week/every day. 23 From the answers to these questions, women were classified into three groups, those with no anal incontinence, with flatus-only incontinence, and with faecal (stool) incontinence. Data about anal continence before the index pregnancy were obtained at 4 months postpartum.

Mental health assessment

The women's mental health was measured with several indicators. First, we used the CESD questionnaire (completed at the end of the second-trimester) to evaluate the mood state of pregnant women and considered women with a CESD score below 16 as "not depressed". 24 Second, the postnatal questionnaires, completed at 4 and 12 months after delivery, included questions about perceived physical health ("During the last month, how have you been feeling physically? very well/rather well/rather poorly/very poorly") and perceived mental health ("During the last month, how have you been feeling from a mental point of view? very well/rather well/rather poorly/very poorly"). Third, the postnatal questionnaires also included the Edinburgh Postnatal Depression Scale (EPDS); 25 women with a score of 10 or above were considered to have depressive symptoms and defined as depressed.

Fourth, those questionnaires also asked about the postnatal use of antidepressant drugs during the preceding month ("yes/no"). Lastly, in the days after the birth, women responded to the question: "Have you ever been hospitalised in a psychiatry ward, before this pregnancy began? no/yes".

Analysis

We estimated the prevalence of flatus-only incontinence and faecal incontinence at 4 months postpartum. The prevalence was analysed according to social, demographic, and medical factors. Adjusted odds ratios of de novo flatus-only incontinence and faecal incontinence (among women reporting that they did not have anal incontinence before the pregnancy) were calculated by polychotomous logistic regression to take into account simultaneously each factor and incontinence severity (no incontinence, flatus only, faecal incontinence).

The relations between anal incontinence and mental health at 4 months and 12 months postpartum were studied by logistic regressions to adjust for the following factors: women's age, psychiatric hospitalisation before the index pregnancy, relationship, previous delivery of infant weighing 4000 g or more, perineal tear at index delivery, breastfeeding, hospitalisation of the baby in the first year, and medical centre. These factors were related to the exposure (anal incontinence) or to poor mental health, or to both. As complementary sensitivity analyses, these logistic regression models were run on a sample restricted to the women not classified as depressed during the second-trimester of pregnancy. Each logistic regression was adjusted for the medical centre. The statistical analysis was performed with SAS version 9.4 software.

Patients were not involved in the development of the EDEN cohort. No core outcome sets were used because no core outcome set for this topic has yet been developed.

Results

Questionnaires at 4 months postpartum were returned by 1668 of the 2002 women included at baseline, a response rate of 83.3%. Comparisons with the non-respondents showed that respondents were more likely to be 30 years or older (50.7 vs. 38.0%), married, smokers, and to have higher household incomes. They also had vaginal deliveries more often (87.8 vs. 64.7%). The response rate did not differ according to centre, parity, or BMI. Data on anal incontinence was available for 1632 women, who make up the main sample analysed.

Prevalence of anal incontinence at 4 months postpartum

The prevalence of anal incontinence was 16.1% (n = 263, 95% confidence interval: 14.3-17.9%) at 4 months postpartum. Prevalence of flatus-only incontinence was 14.4% (235, 12.7-16.1%) and of faecal incontinence 1.7% (28, 1.1-2.3%). Among women who did not have anal incontinence before the index pregnancy (n = 1587), 14.0% (223) reported de novo anal incontinence, 12.5% (199) de novo flatus-only incontinence, and 1.5% (24) de novo faecal incontinence.

The prevalence of postnatal anal incontinence was higher among women aged 30 years or older, who ever had an instrumental vaginal delivery, ever had a baby weighing 4000 g or more, or was still breastfeeding (Table 1). The prevalence of flatus-only incontinence or faecal incontinence did not differ significantly among women with caesarean compared with spontaneous vaginal deliveries.

Logistic regressionrestricted to women reporting that they did not have anal incontinence before the index pregnancyretained only one significant risk factor associated with de novo anal incontinence: continued breastfeeding (Table 2). The proportion of multiparous women (≥3 deliveries) among the 45 women reporting anal incontinence before their index pregnancy was significantly higher (31.1%) than among those continent before this pregnancy (n=1584, 17.9%), as was the proportion of women who had had a baby weighing 4000 g or more than (respectively 20.0% and 8.6%).

Anal incontinence and mental health

At 4 months postpartum, women with anal incontinence reported that their physical and mental health was "rather poor" or "very poor" more frequently than the others (Table 3).

The percentage of depressed women was especially high among women with faecal incontinence (50.0%) but also higher in women with flatus incontinence (26.6%) than in continent women (17.2%).

Women who had reported anal incontinence at 4 months reported poor mental health more often at 12 months; they were also more frequently depressed and used antidepressant drugs much more often at 12 months (Table 3). For instance, 6.4% of women with anal incontinence were using antidepressant drugs 1 year after the birth compared to 2.6% of women without anal incontinence. The percentage of depressed women (defined by the EPDS score) was 22.1% among women with anal incontinence compared to 13.5% among continent women (Table 3). The analysis excluding women depressed during their secondtrimester of pregnancy found similar odds (Table S2).

In the overall population, the odds ratios of antidepressant drug use were significantly higher for women with flatus incontinence as well as for those with faecal incontinence.

The odds ratio of depression was significantly higher among women with flatus-only or faecal incontinence (Table 4). This association between mental health 1 year after delivery and anal incontinence was similar in the sample restricted to women without anal incontinence before the index pregnancy and not depressed during the second-trimester of pregnancy (Table 4).

Discussion

Main findings

In our population with a follow-up to 1 year postpartum, faecal incontinence at 4 months postpartum was rare but was followed by a significant risk of depressive symptoms and use of antidepressant drugs 8 months later.

Strengths and limitations

Our study has several weaknesses; variables such as prenatal anal incontinence, length of the active second phase of labour, and the existence of an episiotomy or perineal tear were only collected at the 4-month postpartum questionnaire; the infrequency of faecal incontinence (1.7% at 4 months postpartum in our sample) limits the power of the statistical analysis; we have no information on intestinal transit. The strengths of this study are its large sample; which came from a general population of recent mothers, in an organised regular cohort that continued past one year, the high response rates, and the quality of the data on mental health.

Interpretation

The prevalence of flatus-only incontinence or faecal incontinence in our population, 14.4 and 1.7%, respectively, is consistent with that reported by other studies between 3 and 6 months postpartum, with figures ranging from 6.3% to 45.3% for flatus incontinence and between 0.7 and 9.6% for faecal incontinence. [START_REF] Hatem | Factors associated with postpartum urinary/anal incontinence in primiparous women in Quebec[END_REF][START_REF] Macarthur | Obstetric practice and faecal incontinence three months after delivery[END_REF][START_REF] Groutz | Incidence and obstetric risk factors of postpartum anal incontinence[END_REF][START_REF] Van Brummen | Defecatory symptoms during and after the first pregnancy: prevalences and associated factors[END_REF][START_REF] Chaliha | Anal function: effect of pregnancy and delivery[END_REF][START_REF] Faltin | Does a second delivery increase the risk of anal incontinence?[END_REF] In the general population older than 50 years, depression appears to be 2 to 5 times more frequent in people with faecal incontinence. [START_REF] Edwards | The prevalence of fecal incontinence in older people living at home[END_REF][START_REF] Andy | Shared Risk Factors for Constipation, Fecal Incontinence, and Combined Symptoms in Older U.S. Adults[END_REF][START_REF] Fritel | Mode of Delivery and Fecal Incontinence at Midlife: A Study of 2,640 Women in the GAZEL Cohort[END_REF] Data are sparse about the possible association between anal incontinence and depression in the postnatal period. In a crosssectional study of 1331 women at 6 months postpartum, bowel problems were associated with postpartum depression (EPDS ≥13; OR 1.9, CI95% 1.3-2.9). 18 A retrospective study of 294 women referred after delivery (mean 24 days) reported that anal incontinence was not associated with postpartum depression (EPDS ≥10). 19 In another small study of 284 primiparous women interviewed 10 months after childbirth, severe dysphoria was associated with dyspareunia (2.5; 1.4-4.6) but not with anal incontinence (0.7; 0.4-1.2). 20 In the large enquiry by MacArthur of 4214 women, persistent faecal incontinence at 6 years postpartum was associated with poor perceived health and a higher Hospital Anxiety and Depression score (mean score 7.6 versus 5.4). 21 We used longitudinal data from the second-trimester of pregnancy and then at 4 and 12 months postpartum to explore the association between anal incontinence and depressive symptoms. Our results suggest that anal incontinence is associated with poorer perceived physical and mental health at 4 months postpartum and that this association persists at 12 months for mental but no longer for physical health. The observation of anal incontinence at 4 months postpartum could thus alert clinicians about the risk of depression persisting up to 12 months after delivery and enable early screening and management of this postnatal depression.

Our results can be interpreted in favour of a causal link between postnatal anal incontinence and depression: 26 i) Gradient: all measurements of mental health (EPDS questionnaire, perceived mental health, and antidepressant use) were consistent with a gradient linked to the intensity of exposure (stronger with faecal incontinence than with flatus); ii) Temporality: women with de novo faecal incontinence (related to childbirth) at 4 months postpartum were at a higher risk of depression at one year; excluding women depressed during the second trimester of pregnancy or reporting anal incontinence before pregnancy produced similar odds; iii) Analogy: we also found an association between postnatal urinary incontinence and depression in the EDEN cohort. 27 Faecal incontinence and depressive disorders are both somewhat taboo subjects that women do not often report spontaneously at postnatal consultations. 28 Fewer than 20% of women are questioned about anal continence during this visit. 28 Because of the serious harmful consequences of postpartum depression on the health of both women and their babies, it appears important to increase clinicians' awareness, especially in primary care, of the importance of screening for anal incontinence and depression at the postnatal consultation and to offer psychological support in women with incontinence or depressive symptoms. [START_REF] Bailey | Faecal incontinence and depression: cause or effect?[END_REF]29 The RCOG recommend that women who have undergone an obstetric anal sphincter injury or have anal incontinence should be referred to gynaecologists with a specific interest in pelvic floor trauma. 30 

Conclusions

In clinical practice, our results should encourage each physician to look for signs of postnatal depression related to anal incontinence. From the public health perspective, they show how these two sensitive issues of women's health during their child-bearing years can be intertwined, and they require further research for a better understanding of their associations as well as for the most effective and empathetic management possible. 
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Table 1 .

 1 Women's characteristics and 4 months postpartum anal incontinence (no incontinence, flatus-only, or faecal incontinence) Fisher's exact test with Monte Carlo simulation.

	Anal incontinence at 4 months postpartum
	Faecal	Flatus-only No

Table 3 .

 3 Anal incontinence at 4 months postpartum and mental health at 4 and 12 months. Comparison between women with faecal incontinence, flatus-only incontinence, and no incontinence (Fisher's exact test with Monte Carlo simulation).

		Anal incontinence at 4 months postpartum, % (n/N)	
		Faecal	Flatus-only	No	
	Postpartum mental health	(N=28)	(N=235)	(N=1369)	p
	4 months postpartum				
	Perceived physical health "rather poor" or "very poor" 10.7% (3/28)	15.5% (36/232)	7.8% (106/1364)	0.002
	Perceived mental health "rather poor" or "very poor" 14.3% (4/28)	13.4% (31/231)	7.2% (98/1360)	0.039
	Depression (EPDS≥ 10) 50.0% (14/28) 26.6% (62/233) 17.2% (233/1353) <0.001
	Antidepressant drug use during last month	3.6% (1/28)	2.6% (6/230)	1.9% (26/1340)	0.765
	Depression (EPDS≥ 10) or antidepressant drug use 53.6% (15/28) 27.2% (64/235) 17.8% (244/1368) <0.001
	12 months postpartum				
	Perceived physical health "rather poor" or "very poor"	0.0% (0/25)	12.9% (26/202) 10.1% (122/1211)	0.103
	Perceived mental health "rather poor" or "very poor" 12.0% (3/25)	16.3% (33/202)	8.5% (103/1209)	0.004
	Depression (EPDS≥10) 28.0% (7/25)	21.3% (42/197) 13.5% (163/1206)	0.004
	Antidepressant drug use during last month 13.6% (3/22)	5.6% (11/198)	2.6% (31/1185)	0.007
	Depression (EPDS≥ 10) or antidepressant drug use 36.0% (9/25)	23.3% (47/202) 14.8% (181/1221) <0.001

Acknowledgements

The authors thank the members of the EDEN mother-child cohort study group, Jo Ann Cahn for editing, and Laetitia Marchand-Martin for her useful advice in statistical analysis.

Funding

We acknowledge all funding sources for the EDEN study: FRM (Fondation pour la Recherche Médicale), INSERM, Ministère de la Recherche, Université Paris Sud (XI), ANR (Agence Nationale de la Recherche), IRESP (Institut de Recherche en Santé Publique), AFSSET (Agence Française pour la Surveillance et la Sécurité de l'Environnement et du Travail), Santé Publique France (Institut National Pour l'Education

Disclosure of interest

We have no direct or indirect commercial financial incentive associated with publishing the article.

Contribution to authorship

XF and MJSC contributed to the conception, design, analysis, interpretation of data and article writing. BG contributed to analysis, interpretation of data and article writing. Each author had access to the data analysis, participated in revising the manuscript and approved the final submitted version.

Details of Ethics Approval

The CCPPRB (Comité de Consultation pour la Protection des Personnes se Prêtant à la Recherche Biomédicale) of Kremlin-Bicêtre University Hospital approved EDEN cohort (December 12 th , 2002, reference number 02-70). The data files were registered with the French Data Authority (CNIL, reference 902267).