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Abstract 
 

Long-term consequences of vaginal delivery on the pelvic floor:  
A comparison with caesarean section in one-parae women 

 
Maria Gyhagen 

 
Department of Obstetrics & Gynecology, Institute of Clinical Sciences at Sahlgrenska Academy, 

University of Gothenburg, Gothenburg, Sweden 
 

Urinary incontinence (UI), symptomatic pelvic organ prolapse (sPOP), and faecal and anal 

incontinence (FI and AI) are the three major sequelae of childbirth. It has as yet not been finally 

settled whether in the long term vaginal delivery (VD) is detrimental to pelvic floor function in 

comparison to caesarean section (CS). The aim of this thesis was to study the influence of 

childbirth on the long-term prevalence of these pelvic floor disorders (PFD) and their putative 

obstetric and non-obstetric risk factors by comparing two large cohorts of women after one VD 

compared to one CS in 2008, 20 years after childbirth. This national cohort study included 5 236 

one-parae women who gave birth in 1985-1988 and returned a questionnaire on PFD in 2008. 

Self-reported information was linked to obstetric data from the Swedish Medical Birth Register.  

The prevalence of UI; UI for more than 10 years; subtypes of UI; severe, significant and 

bothersome UI; sPOP; AI, severe AI; FI; were consistently higher after VD compared to CS. 

After one VD the prevalence of FI increased by about 4%, UI by 12% and sPOP by about 8%, 

compared to one CS. After a VD women with sPOP had an almost tripled prevalence of UI 

compared with CS. A ≥2nd degree perineal tear was associated with an almost doubled prevalence 

of FI. Episiotomy during VD was protective for FI. BMI was second to VD the most important 

risk factor for PFD, which is important since it is modifiable.  

In conclusion, one single VD was associated with an increased prevalence of all three of the most 

important pelvic floor disorders - UI, sPOP, and FI - 20 years after giving birth to one child.  

 

Key-words: Vaginal delivery, caesarean section, urinary incontinence, subtypes, bothersome, 

severity, pelvic organ prolapse, anal incontinence, faecal incontinence, long-term, epidemiology, 

body mass index, episiotomy, perineal tear. 
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Introduction 

These days most women in welfare states live a major part of their active lives after 

giving birth to one or two children. The long-term effects of childbirth, which 

manifest themselves in mid- and upper midlife, are known to negatively affect the 

quality of life and professional careers of many women.1 This thesis investigates 

the three most important long-term pelvic floor sequelae of childbirth, urinary 

incontinence, pelvic organ prolapse and faecal incontinence. The influence of one 

single pregnancy and vaginal delivery on pelvic floor function later in life is 

compared with one single delivery by caesarean section.  

 

By necessity, the obstetrician’s and a midwife’s view on how vaginal birth affects 

the female pelvic floor is foremost based on real-time experience, while the 

urogynecologist’s opinion about the relevance of a vaginal birth for pelvic floor 

dysfunction is retrospective emanating from a late faite accompli: ‘Every 

urogynecologist has heard the basic scenario hundreds of ways and hundreds of 

times. There is an onset following the birth of a child, and some level of symptoms 

which progress and ultimately require physician intervention’.* 

 

In the literature there is at present a divergence in perception as to the effects of 

childbirth on the pelvic floor which is illustrated by the large number of studies 

performed that combine obstetric and non-obstetric events in longitudinal, short-

term follow-ups.1 On the other hand there is a scarcity of more long-term 

longitudinal studies as they are time-consuming, very costly, and require a 

significant effort over a long time period. Randomised controlled trials in this field 

of investigation are either inconceivable from an ethical point of view or in fact 

impracticable. 
* Linda Brubaker 1998 
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At present it may seem unrepresentative to study the consequences of giving birth 

to only one child. However UN data show that total fertility rates (TFRs) are 

rapidly declining globally and predicted TFRs indicate that in the middle of this 

century the mean TFR worldwide will be less than 2.0 children per mother and in 

many developed countries TFRs are already between 1.0 and 1.5.2 

 

In the studies of this thesis it will be shown that middle-aged women after one 

single vaginal birth have an increased prevalence of FI by about 4%, of urinary 

incontinence by about 12%, and of symptomatic pelvic organ prolapse by about 8% 

compared to delivery by one caesarean section. But even if these differences do not 

seem very impressive, they constitute the effect of the first vaginal birth only. 

Globally, women today deliver on the average one or two more children, thereby 

adding further to these risks. Each year almost 50 million nulliparous women give 

birth to their first child but the total population at risk is almost 150 million women 

yearly, and more than every second delivery is performed under suboptimal 

conditions, without assistance from skilled personnel.3 Furthermore, the outcome in 

terms of pelvic floor dysfunction, which in our rigorously toilet-trained society 

applies particularly to faecal incontinence can be disastrous socially, sexually, and 

devastating for a woman’s self-esteem. 

 

Prevention of pelvic floor dysfunction is reported to be the main cause for 

requesting caesarean section for non-medical reasons.4,5 The very thought of 

becoming permanently incontinent to faeces or gas due to vaginal delivery has been 

shown to be the primary reason why some women contemplate caesarean section. 

This trend is also steadily rising and in several studies this attitude was shown to be 

most prevalent among female physicians. 4,5  

The starting position for the SWEPOP project, part of which constitutes this thesis, 

was that it has not yet been settled whether vaginal birth in the long term is 

detrimental to pelvic floor function or not. The State of the Science Conference on 
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Caesarean Delivery on Maternal Request of NIH in 2006 could not find any high 

quality data on pelvic floor outcomes supporting either type of delivery.6 

 

Now that the picture of the long-term consequences of injuries due to vaginal birth 

is becoming increasingly clear, both perspectives must be taken into account – what 

is best for today and best for tomorrow – must guide both the woman and her 

physician. For the profession, giving priority to PFD alone, against all other 

maternal and neonatal outcomes, seems inappropriate. Prevention is however 

universally considered superior to treatment, and zero tolerance or nil sequelae, 

though in practice as unattainable as infinity, is a most useful target for our joint 

efforts. 

 
The female pelvic floor – relevant functional anatomy 

The structure of the female pelvis may be seen as a compromise between the 

preconditions for a regulated and controlled evacuation of urine and faeces but also 

allowing the passage of a fetus through the pelvic hiatus at vaginal delivery.  

 

Viewed from above the pelvic floor is a hexagonally shaped entity consisting of 

striated muscles, connective tissue, and the organs that fill the lower pelvic cavity. 

The muscles of the pelvic diaphragm are collectively referred to as the levator ani 

muscles. These muscles form three regions. Region 1 is composed of m. 

ileococcygeus that builds a flat, horizontally oriented plate behind the anal canal 

from the arcus tendineus and the pelvic sidewall on one side to the opposite side 

passing in front of the sacrum in the midline. Region 2 encompasses the urogenital 

hiatus – through which the urethra and the vagina pass – and includes the 

pubovisceral muscles (the pubovaginal and puboanal muscle) that arise from either 

side of the symphysis and attaches to and encircles the urethra, the vagina, and the 
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perineal body. Contraction of these muscles closes the urogenital hiatus against the 

opening force of the intra-abdominal pressure. Region 3 consists of the puborectal 

muscle, which is a muscle sling that arises lateral to the pubovisceral muscles at the 

symphysis and fuses behind the recto-anal junction cephalad to the external anal 

sphincter (Figure 1). 7,8  

  

 

 

 
 

Figure 1.  

 

In contrast to other striated muscles of the human body, the muscles of the pelvic 

floor exhibit continuous activity both at rest and during sleep. The tonic, continuous 

activity is considered to originate from a sacral spinal centre.9 Postural changes 

such as movements of the body, abdominal straining, speaking, coughing, etc. 

transiently increase the tone of the pelvic floor muscles.10 Phasic contractions of the 
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levator ani muscles are coordinated and exert a force in a ventro-cephalic direction, 

which keeps the urogenital hiatus closed against the intra-abdominal pressure. A 

voluntary contraction exerts an even stronger force to close the urogenital hiatus. 

The hydrostatic pressure carried by the pelvic floor in the upright position is about 

40 cm H2O and 140 cm H2O during maximum cough.11  

 

The endopelvic fascia attaches the bladder, uterus, and rectum to the pelvic walls. 

The uterosacral and cardinal ligaments are important fascial condensations 

involved in supporting the uterus and upper vagina. In the distal vagina its wall is 

directly attached to the surrounding structures and fuses with the urethra anteriorly 

and to the perineal body posteriorly. 

 

The anal sphincter complex consists of three muscle components: the internal anal 

sphincter (IAS), the external anal sphincter (EAS), and the puborectal muscle sling. 

The EAS surrounds the IAS and extends more caudally. All three sphincter 

components exhibit constant tonic activity to close the anal canal.12,13 The EAS and 

the levator ani complex are also responsible for voluntary contraction and phasic 

reflex contractions. During defecation and by distending the rectum, the IAS is 

relaxed, which is mediated by the recto-anal inhibitory reflex along the intramural 

myenteric plexus of the rectum.14 The IAS is the strongest smooth muscle sphincter 

of the human body and is responsible for maintaining anal continence at rest 

(Figure 2). Pudendal nerve branches from the S2–S4 segments travel through 

Alcock’s canal, where the nerve is fixed, into the ischiorectal fossa on both sides 

and innervate the levator ani muscles on their inferior surface. Direct branches from 

the S2–S4 segments innervate the cranial surface of m. levator.15  
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Figure 2. 

 

The effects of vaginal delivery 

During the second stage of labour damage to the pelvic floor, its muscles and 

nerves, and to the endopelvic fascia, may occur due to stretch, compression, and 

ischemia. The difficult vaginal delivery has typically been associated with a forceps 

delivery, a prolonged second stage of labour, and high infant birthweight.  
 

Post partum MRI studies in one-parae women have revealed that levator ani muscle 

injury was found in 6-10% after spontaneous vaginal delivery, in 17-33% after 

vacuum extraction, and in 67-71% of women after forceps delivery, but was not 

identified in nulliparous women or after caesarean section.16-18 The medial-most 

part of the pubovisceral muscle, nearest to the urethra, is exposed to the largest 
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stretch.19 In an ultrasound study by Dietz et al. it was found that detachment of the 

levator muscle was found in 14 of 39 examined women after VD, which was 

associated with stress urinary incontinence 3 months post partum.20 Opening of the 

genital hiatus and weakening of the pelvic plate have also been shown to occur 

more often in women with prolapse compared to women with normal pelvic 

support. 21 

 

The mechanism of nerve damage during vaginal delivery is thought to be stretch 

and compression in combination when the fetal head descends through the birth 

canal. This is considered to impair the blood flow by constricting intraneural 

vessels.19,22 The association between vaginal delivery and pelvic nerve injury was 

first established in 1977 when Allen Parks found that anal sphincter denervation 

with faecal incontinence was found in women after vaginal delivery.23 In a 

geometric model to predict the stretch of pelvic nerves during the second stage of 

labour it was found that the nerves innervating the anal sphincter were stretched 

beyond the 15% strain threshold which cause permanent damage to appendicular 

nerves.19 Electrophysiological studies have demonstrated that neuropathic injury 

was observed in 42% of women after vaginal delivery. No evidence of pudendal 

nerve injury was seen after caesarean section. Two months after vaginal delivery 

recovery of pudendal nerve function was observed in 60% of women but persisted 

in the remainder.24-26 

 

Pathogenesis and pathophysiology  

Urinary incontinence 
Urinary continence depends on the competence of the urethral sphincter and the 

compliance of the urinary bladder to allow low-pressure storage of urine. The 

urethral sphincter – especially its proximal one-third, which is situated in the pelvis 
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immediately behind the pubic bone – generates a high resting pressure due to tonic 

and phasic urethral activity. According to the ‘hammock hypothesis’ pressure 

transmission from the abdominal cavity onto the urethra, with the endopelvic fascia 

and the anterior wall of the vagina providing a backboard, assists in compressing 

the urethra further.27 The stability of this part of the endopelvic fascia and its 

connection to the pelvic floor muscles is considered to be essential for urethral 

closing during stress.28 

 

A number of factors during labour have been shown to contribute to de novo 

urinary incontinence after vaginal birth: pudendal nerve damage, rupture and 

stretching of the cardinal and sacro-uterine ligaments, vaginal injuries, and 

widening of the levator hiatus.29 A longitudinal urodynamic study performed early 

during pregnancy and 8 weeks after delivery demonstrated a decrease in urethral 

closure pressure and a shorter functional urethra. This was not observed in healthy 

nulliparous women and in women after caesarean section.30 Women delivered by 

VD also had diminished intra-abdominal pressure transmission during coughing. 

Ultrasound studies during cough have also demonstrated an increase of bladder 

neck mobility and poor bladder neck support after vaginal delivery, not observed 

after caesarean section.31,32 

 

Pelvic organ prolapse  

Normal pelvic organ support depends on the integrity of the endopelvic fascia, the 

pelvic floor muscles, and an adequate nerve supply. Vaginal birth can cause 

disturbances of all these components. Mechanical damage to the pelvic floor 

structures mainly occurs during the second stage of delivery when the fetal head 

distends and stretches the pelvic floor.20 Pelvic organ prolapse is a rare condition in 

nulliparous women and in women after one or several caesarean sections indicating 

that mode of delivery is more important for the pathogenesis of POP than 
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pregnancy alone.33 During pregnancy hormones and enzymes affect the connective 

tissue so that it is softened and able to stretch adequately during vaginal 

delivery.34,35 Women with joint hypermobility and some rare connective tissue 

disorder syndromes are at higher risk of developing POP.36,37  

 

Faecal and anal incontinence 

Bowel continence is an extremely complex bodily function, the main components 

of which are the quality of colonic content, the integrity of the nervous and humoral  

control of intestinal motility and the endo- and exogenous secretory mechanisms of 

the gastro–intestinal tract, the sensory function of the rectum and the anal canal, 

and finally the functional status of the pelvic floor muscles.38 The effect of vaginal 

birth affects however mainly the last component. To date, much research has been 

focused on sphincter injuries to explain incontinence in parous women, based on 

the implicit assumption that these damages and their putative risk factors alone 

explain bowel incontinence after childbirth. Injury to the anal sphincter during 

childbirth may be the result of a direct disruption of the anal sphincter muscles. 

Using anal ultrasound Sultan et al. found sphincter defects 6 weeks postpartum in 

35% of primiparous women but no defects in women delivered by caesarean 

section.39 In addition to sphincter muscle injury also neuropathy caused by stretch, 

compression, and ischemia in combination is thought to occur during the second 

stage of delivery.40 The pudendal nerve is fixed at the ischial spine, which 

predisposes it to traction injury as the fetal head emerges in the birth canal. A 

prolonged second stage of labour has been associated with neuromuscular injury.41 

In nulliparous women an active second stage lasting for more than 1 hour was 

associated with a significantly higher risk of denervation injury, whereas a 

prolongation of the passive portion of the second stage was not associated with an 

increased risk of this damage.41 In a study of women with advanced cervical 



  

20 
 

dilation (>8 cm) at the time of caesarean delivery, delayed pudendal nerve terminal 

motor latency (PNTML) and reduced anal squeeze pressures were demonstrated.42 

 

Epidemiology  

Urinary incontinence 

The reported prevalence rates of UI in women vary considerably due to differences 

in target population, definitions, study designs and methods chosen for statistical 

analysis, which complicates the comparison of results.1 The prevalence of UI in 

women varies during their lifetime also depending on the effect of age, weight, 

parity, lifestyle factors, and general health status. In population based studies the 

prevalence of UI (any) ranged between 5% and 69%, although most studies 

reported 25-45%. In most studies the prevalence of isolated stress UI was 10-39%, 

the prevalence of mixed UI 7.5-25%, and isolated urge UI in 1-7%.1  

 

The prevalence of UI in nulliparous women of childbearing age has been reported 

to be 10-15%.43-47 UI preceding pregnancy in nulliparous has been shown to be a 

strong indicator for increased prevalence of UI 4-12 years post partum.48,49 

Pregnancy in itself, independent of labour and delivery practices, seems to be a risk 

factor for postpartum UI,50,51 especially if the incontinence started during the first 

trimester.52 During pregnancy the prevalence of UI increases with gestational age53 

so that more than half of all women report UI during the third trimester.44,54,55 Stress 

UI and mixed UI increased the most during pregnancy compared to before 

pregnancy whereas urge UI did not change during the same period.56 During the 

first three months postpartum UI prevalence was 30% and most women had stress 

UI.57 Urinary incontinence usually declines rapidly during the first 3 months 

following childbirth, indicating that most symptoms are part of an apparently 

normal course of childbirth.53 Several studies have also demonstrated that 
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postpartum UI is a risk factor for UI after longer (7 months to 6 years) terms of 

follow-up.51,58-60  

 

The first delivery is considered to increase the prevalence of UI the most, but 

several studies have also demonstrated a further increase for each delivery.61-65 

Many cross-sectional and longitudinal studies show a protective effect of CS for 

UI.66 BMI is considered to be an established risk factor for UI,64 whereas the 

association between UI and age is complicated by confounding.67  

 

The prevalence of subtypes of UI is age-dependent. Pooled data from 14 studies 

showed that the prevalence of SUI peaks in the 4th decade and then declines 

gradually with increasing age, whereas MUI starts to increase in the 4th and UUI in 

the 6th decade. The prevalence of all three subtypes subsequently converges to 

approximately 30% in the 8th decade.68  

 

Pelvic organ prolapse 

Assessment of the prevalence of symptomatic pelvic organ prolapse in women 

without known PFD using a postal questionnaire are remarkably consistent, with a 

prevalence between 4% and 11%.33,69-71 POP is a rare condition in nulliparous 

women and in women after one or several caesarean sections, indicating that mode 

of delivery is more important than pregnancy alone.33,72 Vaginal delivery is 

associated with an increased risk for pelvic organ prolapse and increasing number 

of births is positively associated with increased risk of POP.33  

 

The main risk factor of POP is vaginal delivery.73 Even if most studies have shown 

BMI to be a risk factor for POP, data are conflicting.74 Several obstetric 

interventions and events have been associated with POP. Data are however also in 
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this regard disparate.72 There is no consensus regarding the effect of acute versus 

elective caesarean section, infant birth weight, episiotomy, instrumental delivery, 

and length of the second stage of labour on the development of POP. It has been 

concluded that these inconsistencies probably are due to lack of statistical power.1  

 

Faecal and anal incontinence 

In a recent cross-sectional study on faecal incontinence ≥ 1/month in adults (aged 

>18 years) the overall community prevalence of FI was 12.4%.75 Many earlier 

studies have reported much lower prevalence rates,76 but those figures are almost 

certainly too low, as it has been shown that more than every second person with FI 

do not report the symptoms to their doctor because of embarrassment or pessimism 

about its curability.77  

 

Reported prevalence of AI and FI after childbirth vary considerably due to lack of 

consistency in definition, type of questionnaire, selected population, and mainly to 

length of follow-up.78 During pregnancy AI was reported by 10% of nulliparous 

women, of which 90% had incontinence to gas only.79  In another report on FI 

during the pregnancy of nulliparous women no increase of incontinence occurred 

during the second and third trimester.80  

Faecal/anal incontinence is common during the first months postpartum,39,40,81 but a 

majority of women with these early problems will recover.82 To date there are no 

studies that have demonstrated any benefit of caesarean section over vaginal 

delivery with regard to the long-term prevalence of bowel incontinence.82 In the 

study of MacArthur et al. women were followed for 12 years. The prevalence of FI 

among those who had a spontaneous vaginal delivery was 11.5% (n=213) 

compared to 14.1% (n = 24) women delivered exclusively by caesarean section.83  
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Age is widely considered to be a major risk factor for FI.78 However, in parous 

women the association between FI and age is probably not linear, since FI usually 

has a late onset, in most women after the age of 40.84,85 A number of studies have 

shown an association between BMI and faecal/anal incontinence.86,87 Weight 

reduction has also been shown to result in improvement of FI.88 

 

The association between sphincter injury at delivery and subsequent late 

incontinence to stool is complex. To date much attention has been focused on overt 

sphincter and levator ani injuries, but due to methodological deficiencies results are 

conflicting even between studies of women at a time remote from the date of 

birth.89-91 In primiparous women, clinical sphincter injury has been demonstrated in 

about 7% (Swedish MBR data) and by endoanal ultrasonography in up to 35%.39  

The rate of occult defects in women with early symptoms that persist, and those 

with late onset incontinence has been reported to be 65% to 95%.92,93 However, 

even if deficiencies in bowel continence are common during the first months 

postpartum,39,40,81 a majority of women with early problems will recover,94-98 within 

the first year.99 There is also a poor correlation between the extent of sphincter 

injury and the severity of clinical symptoms100-102 and many patients with occult 

injuries at ultrasound report no impairment of continence function.103  

 

The role of episiotomy for subsequent bowel continence is uncertain. A systematic 

review in 2005 concluded that the effect of episiotomy on the development of 

pelvic floor disorders remains unknown.104 Several studies have shown that midline 

episiotomy is an independent risk factor for sphincter injury,96,105 but data on 

sphincter damage in association with medio-lateral episiotomy are conflicting. In a 

prospective study of 241 obstetric nulliparous women Andrews et al. found that 

mediolateral episiotomy was a risk factor for anal sphincter rupture.106 Contrary to 

this, in the study of Poen et al. mediolateral episiotomy was shown to be protective 

for lacerations in nulliparous women.107 It has been proposed that the use of an 
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inappropriate episiotomy technique may be one explanation for the diverging 

results.108  
 

 

Combined symptoms – pelvic organ prolapse and urinary 

incontinence  

The observation that prolapse is associated with a higher prevalence of urinary 

incontinence was first reported by Olsen et al. in 1997.109 In a community-based 

study symptomatic pelvic organ prolapse was shown to be associated with an 

increased risk of having urge or stress incontinence or both compared to women 

without sPOP.71 These findings have later been confirmed by the EPIQ cohort 

study of community-dwelling women aged 25-84 years. It was found that 11.3% of 

women had prolapse and 57.4% of these also reported isolated SUI or overactive 

bladder or a combination of both.110  
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Aims of the study 

The overall objective of this thesis was to study the influence of childbirth on the 

long-term prevalence of pelvic floor dysfunctions and some of their putative 

obstetric and non-obstetric risk factors, by comparing one vaginal delivery with one 

caesarean section.  

 

The specific aims were 
 

Paper I  To investigate the prevalence and risk factors for urinary incontinence 

 and UI >10 years after vaginal delivery and caesarean section 20 

 years after one childbirth. 

 
Paper II To determine the prevalence of symptomatic pelvic organ prolapse and 

concomitant urinary incontinence in women 20 years after 

 one vaginal or one surgical delivery and to analyse the relative 

 importance of some obstetric and non-obstetric risk factors for sPOP. 

 
Paper III  To investigate the effect of vaginal delivery compared to caesarean 

 section on the prevalence, severity, and subjective perception of stress, 

 urge, and mixed urinary incontinence in women 20 years after one 

 birth. 

 
Paper IV  To investigate the prevalence and risk factors for anal and faecal 

 incontinence and the severity of incontinence in women 20 years after 

 one vaginal or one caesarean delivery. 
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Methods 

Classifications/Definitions/Symptoms 

Body mass index (BMI) was calculated from the height and weight of the women 

according to the formula kg/m2. BMI was categorized as normal (<25), overweight 

(≥25-29.9) and obese (≥30) according to the WHO classification.111 In this study 

BMI was registered in early pregnancy (week 8-10), at delivery, and 20 years after 

delivery in 2008 (current BMI).  Early pregnancy and delivery BMI were registry 

data whereas current BMI was self-reported in the questionnaire. 

 

Caesarean section done before the onset of labour was classified as an elective 

caesarean section and caesarean done during labour was denoted as an acute 

caesarean section. Only women with unequivocal information about ECS/ACS in 

the MBR were included in the study.  

 

Perineal tears were classified according to the WHO International Classification of 

Diseases into four degrees. A first-degree tear involves the forchet, the perineal 

skin, vaginal epithelium but not the underlying fascia and muscles. A second-

degree tear also involves the fascia, muscles, perineal body but not the anal 

sphincter. A third-degree tear involves the anal sphincter, but does not extend 

through the rectal mucosa. A fourth degree tear is defined as extending also through 

the rectal mucosa.112  

 

Urinary incontinence was defined according to the International Continence 

Society and by the question ‘Do you have involuntary loss of urine?’.113 

Participants reporting UI were classified as having stress urinary incontinence if 

there was involuntary loss of urine in connection with coughing, sneezing, 

laughing, or lifting heavy items. Urge urinary incontinence was present if loss of 
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urine occurred in connection with a sudden and strong urge to void and mixed 

urinary incontinence if both components were present.113  

 

Severity of UI was measured by the Sandvik severity index and calculated by 

multiplying the reported frequency (four levels) by the amount of leakage (two 

levels). The resulting index value (1-8) was further categorised into slight (1-2), 

moderate (3-4), and severe (6-8). The severity index has been validated against a 

48-hour pad-weighing test.114,115 According to this validation, slight incontinence 

means a leakage of 6 g/24 hours (95% CI, 2–9), moderate incontinence means a 

leakage of 17 g/24 hours (95% CI, 13–22), and severe incontinence means a 

leakage of 56 g/24 hours (95% CI, 44–67). The severity index is thus a semi-

objective and quantitative measure and does not include women’s subjective 

perception of her leakage as being a problem or not.  

 

Duration of UI was categorized into UI lasting less than 5 years (UI<5 years), UI 

lasting 5-10 years (UI 5-10 years), and UI lasting for more than 10 years (UI>10 

years).  

 

Bothersome UI was dichotomised to two levels: minor problem (no problem/a 

small nuisance) or bothersome (some bother/much bother/a major problem). A 

question about the impact of incontinence was also included. Significant urinary 

incontinence was defined as bothersome incontinence in women with moderate to 

severe incontinence according to the Sandvik severity index. ‘Significant 

incontinence’ in this context is thus not related to the statistical term.116  

 

Symptomatic pelvic organ prolapse was defined by the affirmation of the symptom 

‘feeling a bulge’ or affirmation of the combination of all four other pelvic floor 

symptoms: ‘vaginal pain/discomfort’ (often), ‘worsening upon heavy lifting’ (yes), 

’need for manual reduction of the anterior vaginal wall’ (often /sometimes 
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/infrequently), and ‘urge urinary incontinence’ (often/sometimes/infrequently) 

might also lead to a sPOP classification.117  

 

Anal incontinence was defined as any involuntary leakage of liquid stool, solid 

stool or gas (any = isolated or in combination).  

 

Faecal incontinence included any degree of leakage of liquid and/or solid stool 

only, but not gas leakage.  

 

The severity of bowel incontinence was measured using the 5-item questionnaire of 

Jorge and Wexner118 that denotes incontinence as either absent (never) or the 

presence for each symptom (solid, liquid and gas) and the frequency of episodes for 

each type of leakage on a scale from 0 to 4 (0 = absent; 1 = <l/month; 2 = >l/month 

but <l/week; 4 = ≥l/day). In this study the alternative 3 = ≥1/week but <1/day was 

however omitted for conformity reasons of the questionnaire. When coping items 

such as need to wear a pad or a diaper and the impact of incontinence on daily 

activities were included the overall severity score ranged from 0 (continent) to 20 

(complete incontinence). Total scores of 1 to 3 were defined as minor, scores 4-8 as 

moderate, and scores 9-20 as severe. Scores ≥ 9 have been shown to indicate a 

significant impairment of quality of life. 119 

 

The Swedish Medical Birth Register  

The Swedish Medical Birth Register was founded in 1973 and includes data on 

practically all deliveries (in the 1980s more than 98%) in Sweden. It is compulsory 

for every health care provider to report to the register and the information available 

is collected from medical records from the antenatal, delivery and neonatal care 

units. Data are collected prospectively, starting at the first antenatal visit and 



  

29 
 

contains information on maternal data such as height, weight, smoking habits, 

concomitant diseases, socio-demographic factors, parity, and complications during 

pregnancy. Obstetric parameters such as gestational age at delivery, infant birth 

weight and head circumference, perineal tears, instrumental delivery, induction of 

labour, and mode of delivery, etc. The register is validated annually against the 

National Population Register, using the mother’s and infant’s unique personal 

identification numbers. The robustness of the national database has been 

evaluated and published by the National Board of Health and Welfare 

(http://www.socialstyrelsen.se/publikationer2002/2002-112-4).  

 

Misdiagnosis of ‘parity’ is predominantly related to immigration. The first birth 

in Sweden is sometimes misdiagnosed as the first ever. The MBR has reported 

that 10.9-11.9% (in 2002) of non-Swedish born women have an incorrect ‘parity’ 

in the registry and therefore we included a control question in the questionnaire 

about the total number of children delivered by the participant. Some other 

examples from the MBR quality declaration are: 

1. In a sample of 440 women who gave birth, 43 of 1264 diagnoses obtained by 

reviewing hospital records were incorrect in the MBR (3.4%). ‘Mode of delivery’ 

was not among the 20 most common misclassified diagnoses. 

2. In a sample of 451 women information about ‘maternal length’ in the 

maternity record was compared with registry data. Data were incorrect in 2 cases 

(0.4%) and missing in 11 cases (2.4%). 

3. In a sample of 526 children ‘infant birth weight’ was incorrect in 1 case (0.2%) 

and missing in 3 (0.6%) cases. 

4. MBR data about ‘infant head circumference’ were missing in 1.0-2.3% of all 

cases between 1973 and 1989. 

 

When individual data for maternal body weights was initially examined in this 

project by plotting it was noted that the maximum registered body weight from 
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the MBR was 99 kg. It was by this means noted that due to lack of data storage 

capacity in the 1980s the MBR had decided to restrict registration of ‘heavy 

women’ by recording weight up to two digits only. We therefore reviewed the 

patient records of the 300 women recorded as having a body weight of 99 kg to 

obtain the correct weights of these women.  

 

For the SWEPOP-study the following parameters were obtained from the 

registry: maternal age and date of birth, parity, weight gain during pregnancy, 

maternal BMI at delivery, infant birth weight and head circumference, mode of 

delivery, gestational weeks, instrumental delivery, episiotomy, perineal tear, etc. 

It was not possible to assess the importance of the length of the second stage of 

delivery, as this is unfortunately not documented in the MBR. 

 

Selection of the study population  

Women who participated in this study were obtained from the Medical Birth 

Registry at the Epidemiology Center of the National Board of Health and Welfare in 

Sweden. Inclusion criteria for participation in this study were primiparae with one 

single birth 1985-1988 and no further births. Exclusion criteria were multiparity and 

multifetal or on-going pregnancy.  

Women with a BMI <25 at delivery and who had given birth to a child <4000g 

were chosen at random from the total population who had one single birth between 

1985 to 1988 and no further births. All women with a BMI ≥25 and women who 

had given birth to a single child ≥ 4000g or had a recorded elective caesarean 

section during the same calendar period were included in order to obtain sufficient 

numbers of these groups.  

We however deliberately chose to include all types of vaginal deliveries (breech 

presentation, instrumental delivery etc.) since the main consideration in this study 

was to compare vaginal delivery with caesarean section in toto. Women were thus 
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included regardless of maternal health status and maternal and fetal complications, 

for a greater generalisation of results and therefore a more realistic basis for 

consultation.  

 

A total of 10 117 women who fulfilled these criteria were obtained from the MBR 

and addresses for 9 423 of these women could be traced in the Swedish Population 

Address Register (SPAR), which includes all persons who are registered as 

residents in Sweden. The difference, 694 women, was due to newly deceased 

women or women with unknown address or hidden personal identity.  

 

A letter was thus sent to 9 423 women who were asked to provide written, informed 

consent to participate and to complete an enclosed questionnaire. After three mailing 

cycles during a four month period the questionnaire was returned by 6 148 women. 

Of the 6 148 that returned questionnaires 6 060 women were able to participate or 

gave their informed consent for participation in the study. A further 824 women 

were excluded from the study since they affirmed multiparity, multifetal, or on-going 

pregnancy in the questionnaire. In this study the following numbers of women were 

excluded: 716 due to multiparity; 43 due to multifetal pregnancy; 6 due to on-going 

pregnancy, and 59 due to missing data about parity in the questionnaire. Thus 5 236 

women constituted the final study population (Figure 3). 
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Figure 3. Flowchart of the women who gave birth to one child 1985–1988 
identified from the Swedish Medical Birth Register (MBR). 
 

Questionnaires  

The 31-item questionnaire included questions about current height and weight, 

urinary incontinence, faecal and anal incontinence, and genital prolapse, menstrual 

status, hysterectomy, the menopause, hormone treatment, etc. The questionnaire 

was divided into three different sections serving both as a symptom inventory and a 

measure of degree of bother and distress caused by urinary, faecal and anal 

incontinence and symptoms of genital prolapse.  

The first section of the questionnaire covered basic information about micturition 

habits. Those who confirmed UI gave further information about duration, 

frequency, and amount of leakage. The severity of leakage was estimated by using 

the severity index by Sandvik.114  

Reported from Medical Birth 
Register, n = 10 117  

No address/died/secrecy 
n = 694  

Invited to participate in study 
n = 9423  

Responders 
n = 6148 (65.2%)

Non-responders 
n = 3275 (34.8%)

Return to sender/severe illness
n = 88  

Completed questionnaire 
n = 6060 (64.3%)

Excluded due to multiparity 
/multifetal/pregnant, n = 824  

Included/analysed 
n = 5236  
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The second section included a combination of five questions shown to predict the 

presence of sPOP reported by Tegerstedt et al.117  

The third section included questions about bowel incontinence of gas, stool (solid 

and/or liquid), wearing pads, and impact on daily life according to the Wexner 

Continence Grading Scale.118 This scale has become widely used for assessment of 

anal incontinence severity and evaluation of outcome after treatment. It is simple to 

use and easily understood by patients.120  

The women were also asked about help-seeking behaviour, treatment, and impact on 

daily life (frustration, bother, impact on quality of life) for UI, sPOP and anal/faecal 

incontinence. Impact of UI, sPOP, and AI/FI on activities of everyday life was 

assessed using the short-form Incontinence Impact Questionnaire (IIQ-7), 121  which 

includes questions about physical and social activities, travel and emotional health. 

The specific questions in Swedish are shown in Appendix 1.  

 

Characteristics of the sample population and the non-responders  

Women delivered by CS were older (p<0.001) and gave birth to an infant with a 

lower birth weight (p<0.001) and at a lower gestational week (p<0.001) compared 

to women after VD. The proportion of women with an age at delivery ≥ 35 years 

was higher (p<0.001) in the CS group whereas the proportion of infants with a birth 

weight ≥ 3500 g was lower (p<0.001) in the CS group compared to the VD group. 

The mean current age when answering the questionnaire was 53.7 years (SD 6.3) in 

the CS group and 50.4 years (SD 5.6) in the VD group. The mean follow-up was 

21.5 years (SD 1.5) in VD group and 21.8 years (SD 1.1) in the CS group. The 

proportion of missing data varied between 0% (age) and 15.9% (hysterectomy) in 

the cohort. There was little difference in the proportions of missing data between 

groups, e.g. the proportion of missing data for hysterectomy, which had the greatest 

proportion of missing data, was 15.5% (620/3995) in the VD-group and 17.0% 

(205/1204) in the CS-group.  The non-responders were 1.6 years younger (49.6 
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years ± 5.9 vs. 51.2 years ± 5.9; p<0.001), and they were more often overweight or 

obese (37% vs. 27%; p<0.001 and non-responders more often delivered a child 

with a high birth weight (≥4000g) compared to responders (48% vs. 42%; 

p<0.003).  
 

Selection bias  

In the SWEPOP study the response rate was 65.2% after three mailing cycles 

during a four-month period and therefore some considerations about selection bias 

must be done. First, symptomatic women have been shown to be more predisposed 

to participate in studies and therefore symptoms of PFD might have been 

overestimated.122 Secondly, the symptoms were self-reported. However, several 

studies have shown that self-reported symptoms are consistent and valid when they 

exist at the time of report.63,123,124 Thirdly, it has been shown in a community based 

population117 that sensitivity and specificity for the question ‘feeling a bulge’ to 

correctly identify genital prolapse according to the POPQ system were 66.5% and 

94.2% respectively. However, it should be noted that although every third woman 

with prolapse was false negative, most of the missed cases (72.5%) were stage I 

prolapses only. In our study, as also in the study of Tegerstedt et al.,117 all the 

women who reported a combination of symptoms indicating sPOP in fact also 

reported the single symptom ‘feeling a bulge’, indicating the discriminatory 

importance of this single symptom. Further, analyses of the non-responder group 

suggest a small selection bias on our results acting in both ways (younger women 

leading to overestimation of results; overweight/obesity among the non-responders 

to the opposite). We were not able to analyse if the non-responder group were 

equally distributed between the two modes of delivery. Whether there is a selection 

bias due to non-responders has however been challenged.125  
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Statistics  

A major objective of the statistical analysis in this study was to create models that 

allowed calculation of prevalence rates, adjusted for all relevant cohort 

characteristics, risk factors and confounders to demonstrate the clinical relevance of 

the findings. Statistical analysis was performed with SAS 9.1 (SAS Institute Inc., 

Cary, NC, USA). Chi-square test was used to compare categorical variables and 

Student´s t-test to compare continuous variables. BMI, maternal age, infant birth 

weight, gestational week were treated as continuous variables and were sometimes 

stratified. Stratification was performed according to the following: Maternal age 

groups: <23; 23-29; 30-34; ≥35 years; BMI: Categories of BMI were the same as 

the WHO classification; Infant head circumference: Dichotomised to ≤ 35 cm or > 

35 cm; Infant birth weight: The most commonly used stratification in the literature 

starting at  <3000g and with intervals of 500g; Maternal height and infant birth 

weight: Maternal height was dichotomized into ≤160 cm or >160 cm and the birth 

weight into <4000g or ≥4000g.  
 

Logistic regression analysis was used to demonstrate independent risk factors for 

UI, sPOP, and bowel incontinence while controlling for potential confounding 

factors. Potential risk factors used in the analysis were mode of delivery, maternal 

age at delivery, BMI, hysterectomy, hormone replacement therapy, gestational age, 

infant birth weight, and head circumference. Linear regression analysis was used to 

analyse risk factors for severity of UI. Potential risk factors were mode of delivery, 

infant birth weight, current BMI, maternal age, subtypes of UI, duration of UI, and 

sPOP. Odds ratios and their 95% confidence intervals were calculated from the 

model. The Wald odds ratio was used to test for multiple parameters 

simultaneously. Adjusted prevalence rates and odds ratios were calculated using a 

covariance analysis model and was performed for maternal age, infant birth weight, 

current BMI and infant head circumference (only for the subgroup analysis of the 
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VD group). These variables were considered potential confounders and effect 

modifiers on the basis of a combination of clinical considerations and the 

significance of risk factors identified in the logistic regression analysis. Because the 

regression models require that there are no missing data for the dependent and all of 

the independent variables, the number of women included in each analysis varied, 

and therefore usually decreased for each additional variable introduced in the 

analysis. A P-value of  <0.05 was considered statistically significant. Non-linearity 

and possible threshold effects of the stratified variables (current BMI, infant birth 

weight and maternal age) were analysed for vaginal delivery and caesarean section 

separately. To address some specific obstetric events (vacuum extraction, 

disproportion, episiotomy) associated with vaginal delivery, subgroup analysis was 

performed and presented separately. The prevalence data permitted the calculation 

of the number of caesarean sections needed to avoid one case of UI, sPOP, AI and 

FI using the number needed to treat principle (NNT). The NNT was calculated as 

the inverse of the absolute risk reduction, where risk reduction was the difference 

of adjusted prevalences between vaginal delivery and caesarean section. 

 

Ethical considerations 

Ethical approval was obtained from the Regional and the National Ethic Review 

Boards (the Ethics Committee at Sahlgrenska Academy, Gothenburg University, 

and the National Board of Health and Welfare). All women received written 

information and gave their written consent before participation in the study.  
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Results 

Paper I 

The aim of this study was to investigate the prevalence and risk factors for urinary 

incontinence 20 years after one vaginal delivery or one caesarean section.  

The odds ratio for UI was 67% higher (OR 1.67, 95% CI; 1.45-1.92) after a vaginal 

delivery (prevalence 40.3%) compared to women who had been delivered by 

caesarean section (prevalence 28.8%). Furthermore, the prevalence and risk 

increase of UI for more than 10 years almost tripled after VD compared to after CS. 

The prevalence of UI>10 years after VD was 10.1% compared to 3.9% after CS 

(OR 2.75, 95% CI: 2.02-3.75). There was however no significant differences in the 

prevalence of UI (27.1% vs. 24.4%, OR 1.15, 95% CI: 0.88-1.51) or UI for more 

than 10 years (6.5% vs. 5.1%, OR 1.30, 95% CI: 0.79-2.14) between women 

delivered by acute caesarean section or elective caesarean section respectively.  

Calculation of NNT showed that it is necessary to perform 8-9 caesarean sections 

to avoid one case of UI and 16 caesarean sections to avoid one case of UI> 10 

years. 

In the multiple regression analysis the following variables were found to be 

significant risk factors of UI. In order of degree of association these were: VD, 

current BMI, and maternal age. BMI at delivery, gestational age, infant birth 

weight, and head circumference, hysterectomy and oestrogen replacement therapy 

were not risk factors. 

We found an 8% (range 6-10%) increased risk of UI per BMI unit increase and the 

increased rate of UI was apparent for both modes of delivery. The prevalence of 

urinary incontinence was higher after VD compared to CS for each current BMI 

class (BMI<25, BMI≥25-29.9, and BMI≥30) with differences ranging from 11 to 

14%. The combined effect of BMI and mode of delivery was substantial. For 

example the adjusted frequency of UI after CS with a current BMI<25 was 24.7% 
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whereas the prevalence more than doubled to 54.8% after VD with a current 

BMI≥30. When using ‘normal BMI’ as reference the risk of UI increased 

significantly for both overweight and obese women after both modes of delivery. 

The risk increase of UI in obese women more than doubled in comparison to 

women with a normal BMI after VD (OR 2.50, 95% CI 2.10–2.98) and more than 

tripled after CS (OR 3.27, 95% CI 2.34–4.59). There seems to be a dose-response 

relationship between BMI and the rate of UI for both modes of delivery. 

A higher maternal age was associated with an increased risk of UI (OR 1.03, 95% 

CI 1.02–1.04), which corresponds to an annual risk increase of 3% per year. The 

prevalence of UI increased by 7-10% from maternal age <23 years to age ≥35 for 

both modes of delivery. This means e.g. that childbirth at the age of 40 years in 

comparison with 20 years of age increases the risk by 81%.  

The prevalence of UI was higher after VD compared to CS in all infant birthweight 

groups except for weights <3000 g. For women delivered vaginally rates of 

incontinence increased with increasing infant birthweight but this was not observed 

after CS. The logistic regression showed however no significant association with 

UI for infant birthweight (OR 1.00 95% CI 0.98–1.02). 

 

Paper II 

The aim of this study was to determine the prevalence of sPOP and concomitant UI 

in women 20 years after one single pregnancy terminating either in a vaginal or a 

surgical delivery and to analyse the relative importance of obstetric and non-

obstetric risk factors for sPOP.  

The overall prevalence of sPOP was 12.8% (663/5199). The number of women 

with sPOP in the VD group was 588/3995 (14.7%) and in the CS group [75/1204 

(6.2%); 48/766 (6.3%) elective CS and 27/438 (6.2%) acute CS]. The adjusted 

prevalence of symptomatic POP was more than doubled after vaginal delivery 

compared with caesarean section [14.6% versus 6.3% (OR 2.55; 95% CI 1.98-
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3.28)]. These results indicate that 12 caesarean sections need to be performed to 

avoid one case of sPOP. There was however no significant difference in the 

adjusted prevalence or odds of sPOP after acute caesarean section compared with 

elective caesarean section [6.0% versus 6.3% (OR 0.95; 95% CI 0.58-1.57)]. The 

prevalence of UI was higher in women with sPOP [61.8% versus 34.8% (OR 3.02; 

95% CI 2.54-3.59)] and the prevalence of UI >10 years more than doubled in 

women with sPOP [16.7% versus 7.6%, (OR 2.43; 95% CI 1.93-3.07)] compared 

with those without sPOP. Vaginally delivered women with sPOP had an almost 

tripled prevalence of UI compared with caesarean section delivered women with 

sPOP [9.1% versus 2.8% (OR 3.48; 95% CI 2.41-4.99)]. Furthermore, women who 

were delivered vaginally and who had sPOP reported UI>10 years 5 times more 

often compared with women delivered by caesarean section with sPOP [2.6% 

versus 0.5% (OR 5.22; 95% CI 2.29-11.92)]. Of the 383 women with a 

combination of sPOP and UI 351(91.6%) had been delivered vaginally and of 110 

women with the combination sPOP and UI>10 years 105 (95.5%) had been 

delivered vaginally.  The prevalence of either sPOP or UI or sPOP and UI in 

combination was 45.5% in women who had a vaginal delivery. The corresponding 

prevalence of either sPOP or UI or sPOP and UI combined for women delivered by 

caesarean section was 33.2%. These results mean that 8 caesarean sections have to 

be performed to avoid one case of either UI or sPOP or the combination of UI and 

sPOP.  

The logistic regression analysis showed that vaginal delivery, infant birthweight 

and current BMI were significant risk factors for sPOP. There were no effects 

demonstrated for gestational age, infant head circumference, maternal age, 

hysterectomy, or oestrogen replacement therapy. The odds of sPOP increased 3% 

(OR 1.03; 95% CI 1.01-1.05) for each unit increase of BMI. With normal current 

BMI as reference the odds of sPOP increased significantly for both overweight and 

obese women in the vaginal delivery group. The prevalence of sPOP increased 

from 12.4% in women with BMI<25 to 19.4% in women with BMI>30 after 
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vaginal delivery. In women delivered by caesarean section the corresponding 

prevalences were 4.7% to 7.4%. 

There was also a 3% increased odds of sPOP (OR 1.03; 95% CI 1.01-1.05) for each 

100 g increase of infant birthweight. The prevalence of sPOP showed a numerical 

trend towards higher rates with increasing infant birthweights, which was 

significant for a birthweight ≥4500 g compared to <3000g. The prevalence of sPOP 

was 11.8% in women who delivered a child <3000g vaginally and 23.8% after 

delivering a child ≥4500g. This effect of was not observed after caesarean section.  

For all infant birthweights the prevalence of sPOP was less than 8% after caesarean 

section. 

The combined factor of birthweight and maternal height together for vaginally 

delivered women (disproportion) was found to be important for the prevalence and 

risk of sPOP. Mothers ≤160 cm who delivered a child with a birthweight ≥4000g 

had a higher prevalence of sPOP compared with short mothers who delivered a 

small child <4000g;  (24.2%, n = 91 versus 13.4%, n = 484; OR 2.06; 95% CI 1.19-

3.55). This effect of disproportion was not observed for mothers >160 cm 

regardless of infant birthweight. The prevalence and odds of concomitant sPOP and 

UI was doubled and the prevalence and odds of concomitant sPOP and UI>10 years 

was tripled after giving birth to a child with birthweight ≥4000g in women of short 

stature (≤160cm). The prevalence and odds of concomitant sPOP and UI>10 years 

was also doubled for mothers >160cm who gave birth to a child with birthweight 

≥4000g. No effect of maternal height and infant birthweight was seen in the 

caesarean section group on prevalence of sPOP, sPOP and UI, and sPOP and 

UI>10 years.  

None of the obstetric events, vacuum extraction, episiotomy, or ≥  2nd degree 

lacerations was significantly associated with an increased prevalence or odds of 

sPOP. The prevalence of sPOP after spontaneous vaginal delivery was similar to 

the prevalence of sPOP after birth assisted by VE, between women who had an 
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episiotomy compared with those without episiotomy and between women who had 

≥ 2nd degree lacerations and those without or with a  <2nd degree laceration. 

Paper III 

The aim of this study was to investigate the effect of vaginal delivery compared to 

caesarean section on the prevalence, severity and subjective perception of stress, 

urge, and mixed urinary incontinence in women 20 years after one birth. 

In the total cohort (n = 5118) SUI occurred in 15.3%, UUI in 6.1%, and MUI in 

14.4%. The prevalence of all subtypes of urinary incontinence (SUI, UUI and MUI) 

was significantly higher after VD compared to CS and the increase was 4.4% for 

SUI, 2.8% for UUI, and 4.7% for MUI. The percentage of each subtype was 

however very similar in women after both modes of delivery (Figure 4). 

 

 
Figure 4. 

 

Of all incontinent women (n = 1899) in this study, moderate to severe incontinence 

according to the Sandvik score (3-8) occurred in 68.1% of women with MUI, in 
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53.7% with UUI and 40.9% of women with SUI. The difference in severity 

between the three subtypes was significant, MUI being most severe and SUI least 

severe (Figure 5). 

 

 
Figure 5. Severity of urinary incontinence and each subtype according to the 
Sandvik severity index (n = 1899) 
 

The prevalence of moderate to severe incontinence was significantly higher for 

each subtype of incontinence after vaginal delivery compared to caesarean section 

and the difference in prevalence between the two modes of delivery was 7.8% (OR 

1.72; 95% CI 1.44-2.07). In women with incontinence after both modes of delivery 

the proportion of moderate to severe incontinence (score 3-8) was however similar. 

The prevalence of bothersome UI was significantly higher after VD compared to 

CS (11.2% vs. 6.3%, OR 1.88; 95% CI 1.46-2.41). Of all the incontinent women 

(VD+CS), bothersome incontinence was reported by 27.2% (449+83/1954) and 
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13.2% (251/1899) had consulted a doctor. Of all incontinent women bothersome 

incontinence was 5.4% higher after VD compared to CS (OR 1.33; 95% CI 1.01-

1.75). The percentage of bothersome incontinence was more than doubled (38.9%) 

for MUI compared to SUI (18.0%) and was 27.1% for UUI. Bothersomeness 

occurred significantly more often in vaginally delivered women having MUI 

compared to women delivered by caesarean section having MUI (10.1%; OR 1.56 

95% CI 1.04-2.32). The prevalence of significant urinary incontinence was 9.7% 

after VD compared to 5.7% after CS (1.80; 95% CI 1.38-2.35). Linear regression 

analysis showed that urgency incontinence, duration of UI, sPOP, and BMI were 

risk factors of the severity of incontinence. Backward logistic regression analysis of 

risk factors for bothersome UI showed that sPOP was a significant risk factor for all 

three subtypes of UI; that duration of UI was a risk factor for UUI and MUI but not 

for SUI; and that BMI was a significant risk factor for MUI only.  

 

Paper IV 

The aim of this study was to investigate the prevalence and risk factors for anal and 

faecal incontinence and its severity in women 20 years after one vaginal or one 

caesarean delivery and to analyse the relative importance of obstetric and non-

obstetric risk factors for AI and FI.  

Regardless of mode of delivery, the prevalence of incontinence was high among 

middle-aged women after one pregnancy and delivery only: FI in 13.5% and AI in 

47.0%. Any leakage (i.e. isolated or in combination) to solid stool occurred in 

4.7%, to liquid stool in 12.7%, and to gas in 45.4%. Leakage of gas occurred as an 

isolated symptom in 71.4% (74.1% after caesarean section and 70.6% after vaginal 

delivery) of women with anal incontinence, whereas 96.3% of women incontinent 

to solid stool had at least one additional type of leakage. Mild symptoms (less than 

one episode/month) were most prevalent (liquid 75.5%, solid 66.1%, and gas 
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50.0%). The proportion of women having daily leakage was 4.7% for liquid, 11.4% 

for solid stool and 15.6% for gas respectively. 

The prevalence of AI was significantly higher (5.5%) after vaginal delivery 

compared to caesarean section (OR 1.25; 95% CI 1.10-1.43) and also for FI (3.9%, 

OR 1.44; 95% CI 1.17-1.77). There was however no difference in the prevalence or 

odds of AI after acute compared to elective caesarean section (47.0% versus 43.0%, 

OR 1.17; 95% CI 0.92-1.49) or FI (12.7% versus 10.8% OR 1.20; 95% CI (0.83-

1.73). These results indicate that 18 caesarean sections need to be performed to 

avoid one case of AI and 26 caesarean sections to avoid one case of FI. 

For each quality of leakage (solid, liquid, and gas in any combination) the 

prevalence was higher after vaginal delivery compared to caesarean section, the 

difference being greatest for gas incontinence (5.1%, OR 1.23; 95% CI 1.08-1.41) 

and smallest for solid stool (1.7%, OR 1.56; 95% CI 1.10-2.22). However, isolated 

gas leakage did not differ statistically between the two modes of delivery. The 

proportion of vaginally delivered women having severe incontinence, according to 

the Wexner Continence Grading Scale, was higher compared to the proportion of 

women having severe incontinence after caesarean section (4.4% versus 2.8%, OR 

1.86; CI 1.03-3.58). 

The logistic regression analysis showed that vaginal delivery, current BMI, and 

maternal age were significant risk factors for AI and FI. There were no effects 

demonstrated for head circumference or infant birthweight.  

For each unit increase of BMI there was an increased odds of AI by 3% (OR 1.03; 

CI: 1.02-1.04) and for FI by 6%  (OR 1.06; 95% CI: 1.04-1.08). In a subgroup 

analysis of both modes of delivery it was found that BMI ≥30 in comparison with 

normal BMI was associated with an odds increase of approximately 50% (for 

caesarean section OR 1.55; 95% CI 1.15-2.09; vaginal delivery OR 1.41; 95% CI 

1.19-1.67). Maternal age was a risk factor for both AI (4% yearly) and FI (3% 

yearly). 
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The prevalence of ≥ 2nd degree perineal tear was 4.2% (n = 166), of which 83.7% (n 

= 139) did not involve the anal sphincters. A ≥2nd degree perineal tear was 

associated with an almost doubled prevalence of FI compared to women without 

≥2nd degree tears (22.8% versus 13.9%, OR 1.84; 95% CI 1.26-2.68). It was further 

calculated that the difference of ORs for FI between surgically and vaginally 

delivered women including or excluding perineal tear ≥2nd degree from the vaginal 

cohort resulted in a 5% decrease in odds of FI, from 44% to 39% (OR 1.39 95% CI 

1.13-1.72). The prevalence of FI after episiotomy compared to vaginal delivery 

without episiotomy was 11.1% versus 14.7%, a risk reduction of 27% (OR 0.73; 

95% CI 0.54-0.98). Vacuum extraction was not associated with an increased 

prevalence or odds of AI or FI. Disproportion between a mother ≤160 cm and 

infant birthweight ≥4000g compared to ≤160 cm and infant birthweight <4000 g 

was not a risk factor for neither AI (OR 1.01; 95% CI 0.64-1.58) nor FI (OR 0.81; 

CI 0.40-1.64).  
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General discussion 

Study design 

 
The ultimate goal of epidemiological research is the prevention of disease. If this 

principle is applied to the present study then the goal is to obtain information 

leading to the prevention of the unwanted consequences of childbirth on pelvic 

floor function. Such information would not only be useful to guide the evidence-

based practice of doctors involved in delivery care but also provide useful 

information for women in their decision-making with regard to mode of delivery. 

Unfortunately, in this respect data currently available about the effect of vaginal 

birth versus caesarean section on the occurrence of pelvic floor disorders, is often 

inconclusive, and it is unlikely that randomized controlled trials can be applied to 

address this issue. 

 

To date the majority of studies of the effect of childbirth on pelvic floor function 

have been done with short-term follow-up after an index birth. Long-term studies 

on the other hand are rare. The reason for this is obvious. A longitudinal study or a 

randomized controlled study is ethically, practically, and economically almost 

impossible to accomplish. Our study design is one method to circumvent this 

difficulty (the other being very large population studies) by combining historical 

registry data with current information from a questionnaire with current 

information on PFD.  

 

The primary aim of this thesis was therefore not to examine the total impact of a 

woman's reproductive career on her pelvic floor but instead to quantify the effect of 

vaginal delivery in comparison with caesarean section on the prevalence of UI and 

subtypes of UI, sPOP, and on anal/faecal incontinence. The baseline outcome after 
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CS might be interpreted to represent the risk of pregnancy per se and the risk of VD 

to represent the risk of pregnancy plus VD and hence the difference being a 

measure of the vaginal birth trauma. 

 

The population at risk in this study was a cohort of women fulfilling the inclusion 

criteria (primiparae) with one single birth 1985–1988. The index birth was 

therefore the only birth, thus avoiding the problem in many other studies, in which 

multiparity disrupts obstetric homogeneity. Since most risk factors also covariate 

with time/age also this will confound effect measures of the analysis. A further 

benefit of the design of this study was that all deliveries occurred within a short 

calendar period during the 1980s and also that the follow-up time was uniform (20 

years). Definitions of outcomes followed internationally accepted and/or validated 

definitions of symptoms of UI, sPOP and bowel incontinence. The prevalence rates 

were consistently calculated by adjusting for relevant risk factors and the size of the 

cohorts of vaginally and caesarean delivered women were made large enough to 

detect also small differences between groups as could be expected for the 

prevalence of anal and faecal incontinence. Risk factors were identified for each of 

the three main outcomes and rated according to its degree of association. 

Stratification of risk factors was used to test non-linearity and possible threshold 

effects for vaginal delivery and caesarean section separately. 

 

Methodological considerations 

Internal validity 
A study is internally valid if the conclusions of the study represent the truth for the 

individuals studied, i.e. it measures what it sets out to measure. Bias and systematic 

errors undermine the internal validity.126  
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Information bias 
In this study only registry data from the MBR was used and this avoided recall bias 

about obstetric information. The robustness of the national database has been 

evaluated and has been published by the National Board of Health and Welfare 

(http://www.socialstyrelsen.se/publikationer2002/2002-112-4).  

 

BMI is simple to measure and includes only the measurements weight and height in 

its calculation. It is highly reliable when measured and recorded by a midwife. 

However due to lack of data storage capacity in the 1980s the MBR had decided to 

restrict registration of “heavy women” by recording up to two digits only. We 

therefore reviewed the patient records of the 300 women recorded as having a body 

weight of 99 kg to obtain the correct weights of these women. However, current 

weight obtained from our questionnaire depended on the participants´ willingness 

and ability to measure and report correctly. 

 

Information on parity in the registry is occasionally inaccurate, predominantly 

related to immigration (the first birth in Sweden is sometimes misdiagnosed as the 

first ever). Therefore subjects were excluded from the study, based on the answers 

in the questionnaire, if they affirmed multiparity.  

 

Selection bias 
Symptomatic women have been shown to be more predisposed to participate in 

studies and they therefore might be overrepresented.122 It has also been shown that 

middle-aged women with severe incontinence have a higher response rate in 

surveys of UI compared to younger and elderly women.127 This should however not 

influence the results of this study since the effect might be expected to influence 

both modes of delivery similarly. 
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Analysis of the non-responder group in this study suggests a small selection bias on 

our results however acting both ways (younger women and overweight/obesity to 

underestimation). We were not able to analyse if the non-responder group was 

equally distributed between the two groups of delivery. Whether non-responders 

cause selection bias in postal surveys on pelvic floor function has however been 

challenged.125  

 

External validity 
External validity refers to the generalizability of the findings. Papers I-IV were 

based on a random sample from a national database (MBR) of one-para women. 

For study efficiency reasons we over-sampled women recruiting all eligible women 

with a BMI>25 at delivery, women who delivered an infant with a birth weight 

>4000g, and women who had an elective caesarean section. This means that our 

results are generalizable for a population which is overrepresented with respect to 

mothers that are heavier, more often are delivered by caesarean section and give 

birth to heavier children, which in fact is what has been the trend in welfare states 

during the last decades and therefore is more representative for the current 

situation.  

 

We deliberately chose to include all types of vaginal deliveries (all gestational 

weeks, abnormal presentations, instrumental delivery, etc.) since the main 

consideration in this study was to compare vaginal delivery with caesarean section 

in toto. Women were also included regardless of maternal health status, maternal 

and faetal complications for a greater generalisation of results and a more realistic 

basis for consultation. 

  

The first delivery is considered to exert the greatest risk increase for pelvic floor 

dysfunction even if subsequent deliveries contribute to a further increase.1,61 Our 
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finding cannot be generalised to women with multiple childbirths. The impact of 

additional childbirths on pelvic floor function will require further investigations. 

One single birth however probably represents the minimum impact that is further 

aggravated by each additional birth.  

 

It might however also be of interest to consider that even if studying the 

consequences of giving birth to one child only may seem unrepresentative, UN data 

show that total fertility rates (TFR) are rapidly declining globally and the predicted 

TFR in the middle of this century is predicted to be less than 2.0 children/woman 

and in many developed countries the TFR is already between 1.0 and 1.5 (UN-data 

2011.2  

 

Strengths and limitations 
The main strengths of this study are the large cohort of one-para women delivered 

vaginally or by caesarean section and the high response rate. To include also 

multipara would disrupt obstetric homogeneity of the cohorts. A constant follow-up 

time period of 20 years circumvents the fact that most risk factors covariate with 

time/age. Different follow-up periods (as in cross-sectional population studies) may 

confound effect measures of the analysis, which is of great importance in long-term 

follow-up studies, such as this study.  

 

Pelvic floor symptoms were self-reported. However, several studies have shown 

that self-reported symptoms are consistent and valid when they exist at the time of 

report,123,124 with respect to the type of UI,128,129 and changes in incontinence 

severity over time,130 which applies to our study. This study also lacks information 

on whether UI was present or not before or/and during pregnancy or started after 

delivery. However it is reasonable to presume that such symptoms before and 

during pregnancy are similarly distributed between the two modes of delivery. It is 
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also a shortcoming of this study that data on the length of the second stage of 

delivery is lacking because it was not documented in the MBR. A number of 

sensitive but maybe important questions about smoking, sexuality, and life-style 

factors were excluded from this survey. One reason for this was not to overload the 

questionnaire because such questions are known to significantly reduce the 

response rate. 

 

Considerations of definitions and classifications 
Validated questionnaires were used to identify pelvic floor dysfunction. When the 

study was designed in 2007, no validated complete questionnaire for all three major 

pelvic floor disorders was available. We therefore used three separate 

questionnaires – Sandvik’s, Tegerstedt’s, and Wexner’s – combined into 

one.114,117,118 The numbers and sequence of questions may have affected the 

answers, but if so, this bias ought to be equally distributed between the two major 

cohorts.   

 

The determination of subtypes of UI from a questionnaire has been recommended 

to be included in epidemiology studies of UI,1,129 since it has been shown that they 

are associated with different degrees of severity and bothersomeness.116,131 

Furthermore, Sandvik et al. has shown that clinical and urodynamic evaluations 

reveal that stress UI often is misdiagnosed as mixed UI in epidemiological 

surveys.128 This circumstance does not however change the conclusions reached in 

this study, comparing the outcome after vaginal and caesarean birth, since it is 

reasonable to presume that this effect will affect our large cohorts in a similar way.  

 

The high prevalence of UI in women obtained from epidemiology surveys has 

highlighted the need for some system of classification of severity to determine the 

relevance of the problem and to select patients for further evaluation and for 

treatment. Sandvik’s severity index is such a semi-objective classification that 
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grades the severity of UI according to information collected by a postal 

questionnaire.114 The subjective perception of the condition – if it causes bother or 

not, and to what degree – could be considered to be the crucial criterion as to 

whether the pelvic floor disorder carries enough relevance to motivate prevention 

and treatment.1 This seems reasonable, provided that the symptom that causes the 

bother is not classified as mild. The concept ‘significant’ urinary incontinence is 

one way to increase the discriminatory power by considering women with moderate 

to severe UI only (as defined by the Sandvik severity index), and who at the same 

time state that their symptoms are troublesome. According to Hannestad et al., all 

women with significant UI should be regarded as potential patients and in need of 

treatment.132  

 

The symptom of ‘feeling a vaginal bulge’ is the most strongly correlated threshold 

symptom for prolapse when the bulge protrusion reaches near the hymen.133 For 

identification of symptomatic POP in this study the 5-item questionnaire from 

Tegerstedt et al. was used. Symptomatic prolapse was diagnosed according to a 

validated 5-item questionnaire and sPOP was defined by the key symptom ‘feeling 

of a vaginal bulge’ (often/ sometimes/infrequently). The positive predictive value 

was around 60%, while the negative predictive value was 97%. This means that 

approximately 40% of women classified as having sPOP, in fact did not have 

anatomical prolapse. Among the women classified as being without symptomatic 

prolapse no more than 3% were expected to have an anatomic prolapse. The effect 

of this misclassification would be to underestimate associations with risk factors. 

However the affect will be the same for vaginally and caesarean delivered 

women.117  

In this study faecal incontinence was defined as the involuntary loss of solid or 

liquid faeces. Anal incontinence includes these events as well as the involuntary 

loss of flatus. We used the 5-item questionnaire of Jorge and Wexner118 to classify 

incontinence as either absence (never) or the presence of each symptom of 
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incontinence. This scale does not rank the three modes of incontinence in terms of 

severity. The severity of incontinence was instead evaluated in terms of frequency 

of incontinence episodes for each type of leakage. 

The lack of a standard definition as well as validated tools for the assessment of 

anal and faecal incontinence is a problem that hampers the ability to accurately 

compare prevalence rates.134 Many studies (mainly based on telephone interviews) 

have reported a low prevalence of FI, but those figures are almost certainly too low 

as it is known that more than every second person with FI does not report the 

symptom to their doctors because of embarrassment or pessimism about its 

curability.77  

 

Results and comments 

Unspecified urinary incontinence and its subtypes (paper I and III) 

The aetiology of UI is known to be multifactorial but female gender, obesity and 

aging as well as obstetric trauma during childbirth are known to be three of the 

most important risk factors.1,135 Although several studies have demonstrated an 

association between UI and vaginal delivery in the short- and the medium long-

term, the long-term effects of childbirth on the risk of UI remain 

controversial.46,59,60 The high prevalence of UI in women obtained from 

epidemiology surveys has highlighted the need for some system of classification of 

severity to determine the relevance of the problem and to select patients for further 

evaluation and for treatment.114 Determination of subtypes of UI from a 

questionnaire has been requested to be included in all epidemiology studies on 

UI,1,129 since it has been shown that they are associated with different degrees of 

severity and bother.116,131  

 

 
 



  

54 
 

Vaginal delivery  

In paper I we found an increased odds ratio for UI after VD amounting to 67-71% 

compared to after CS. The prevalence of UI lasting more than 10 years almost 

tripled after VD compared to CS. The prevalence of UI was 10.7 % higher after VD 

compared to CS and UI lasting more than 10 years more than doubled after VD 

compared to CS (9.6% vs. 4.5%). Several studies have demonstrated that 

postpartum UI is a risk factor for UI after varying terms of follow-up.59,60,66  There 

is however still no general agreement as to whether or not the long-term maternal 

effects of the two delivery modes differ with regard to prevalence of UI. The 

prospective multicentre study of McKinnie et al. did not show any significant 

difference of risk for bothersome UI between women delivered by one or more VD 

compared to one or more CS.136 Also the omnibus survey of MacLennan et al. 

could not demonstrate an increased risk for any type of UI after VD when 

compared to CS.70 In these studies however the CS groups were relatively small 

and heterogeneous with respect to parity. In the EPINCONT study a 1.7-fold 

increase was demonstrated of UI after one or more VD compared with one or more 

CS.46 Some later studies have also indicated an increased risk of UI following VD 

compared to CS.137-139  

 

In paper III we found that the prevalence of SUI, UUI and MUI was higher after 

VD compared to CS. This was also the case for the severity of UI, the severity of 

each subtype of UI and bothersome UI. The percentage of moderate to severe 

incontinence according to the Sandvik severity index was higher after VD 

compared to CS. Symptomatic pelvic organ prolapse was found to be an important 

modifier of urinary incontinence with regard to its prevalence, duration, type and 

degree of bother.  

 

Reduction of the prevalence and odds of SUI after caesarean section compared to 

vaginal delivery has been demonstrated in a number of cross-sectional and cohort 
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studies. Data on UUI and MUI are however conflicting. Most cross-sectional and 

cohort studies with short or 1-year and longer follow-up could not demonstrate a 

significant difference in the prevalence of UUI and MUI between the two modes of 

delivery.66 One reason for this discrepancy may be lack of statistical power.49,51,140 

In the EPINCONT cross-sectional study the difference in prevalence between VD 

and CS was significant for SUI, but not for UUI and MUI. This may be attributed 

to heterogeneity of parity (1-4), a large proportion of younger women (55% <40 

years), and the relatively small fraction (6%) of caesarean sections in that study.46  

 

Body mass  

Several studies have reported that a higher BMI is a risk factor for unspecified UI1 

and cross-sectional studies have confirmed this association in middle-aged 

women.141,142 In a couple of recent large cross-sectional studies of an Asian 

population, waist circumference, but not BMI, was associated with SUI.143,144 A 

majority of studies in other ethnic groups have however observed that higher BMI 

is a risk factor for UI.145,146 In a cross-sectional study of Mommsen and Foldspang 

in women aged 30-59 years, BMI was positively associated with UI (4-10% risk 

increase per BMI unit).147 Waetjen et al. followed middle-aged women for 2 years 

and found that the risk of developing UI was 2-7% per unit increase of BMI.62 In 

the SWAN study of middle-aged women a 5 % (4 %-7%) increased risk of UI with 

each 1-unit increase of BMI was found.142  

 

In our study maternal weight was an important risk factor and in the logistic 

regression analyses we found an 8% increased risk of UI per BMI unit increase and 

was apparent for both modes of delivery. The relationship between BMI and 

prevalence of UI in this study indicated that there was a dose-response relationship 

between BMI and UI. Current BMI was the most important BMI-determinant for 

UI. Prevalence rates of UI for stratified BMI in this study showed that UI 

prevalence increased from 24.3% and 34.1% respectively for CS and VD with 



  

56 
 

normal BMI <25 to 43.2% and 53.3% respectively for CS and VD in obese women 

with BMI ≥30. In the logistic regression analyses it was found that BMI was a risk 

factor for bothersome UI and bothersome mixed UI but not for bothersome stress 

UI or urge UI. Several cross-sectional studies have demonstrated a positive 

association between BMI and the severity of incontinence and that the association 

with BMI was greater for stress or mixed UI but was relatively modest for UUI.148-

150.  

 

Age 

Since women in this study reported on urinary continence two decades after 

delivery the effect of age contains both the risk of UI due to biological aging in 

itself, i.e. current age at the time of measure and the risk of UI associated with the 

age at delivery. In our study higher maternal age was associated with an increased 

risk of UI with 3% yearly. Most risk factors for urinary incontinence co-vary with 

age143,151,152 so even if aging per se has been shown to be strongly associated to UI 

in many studies, its impact, in the absence of adjustment for confounders (parity, 

co-morbidities, BMI, etc.), may be overestimated.  

 

Rortveit et al. showed that UI was more than 2 times more frequent in nulliparae 

aged 40-49 years than in those aged 20-29.46 A few studies have reported that older 

age at first birth is associated with an increased risk of later UI.150,153-155 Persson et 

al. found that higher age at the first, uncomplicated vaginal delivery was associated 

with a significant higher risk of later incontinence surgery.153 In the study of Kuh et 

al. of 48 year old women, those aged > 30 at first birth had an adjusted odds ratio 

for SUI of 3.1 (CI 1.5-6.0) after one or more VD with nulliparous as reference.150 

Rortveit et al studied 11 397 women after 1-4 VDs only. Prevalence of UI was 

significantly higher (about 5 %) in women who were older than 25 years at their 

first birth compared with women younger than 25 years.154  
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The prevalence of subtypes of UI is age-dependent. Pooled data from 14 studies 

showed that the prevalence of SUI peaks in the 4th decade and then declines 

gradually with increasing age, whereas MUI starts to increase in the 4th and UUI in 

the 6th decade. The prevalence of all three subtypes subsequently converges to 

approximately 30% in the 8th decade.68 In the multiple regression analysis of this 

study it was found that age was not an independent risk factor for neither severity 

nor bother of unspecified UI. One interpretation of this finding may be that age is a 

surrogate measure for the effect of the progressive dominance of the symptom of 

urge incontinence that occurs with increasing age. 

  
Infant birthweight  

Several studies have reported that there is no association between high infant 

birthweight (>4000 g) and UI after vaginal delivery.156-158 In one study high birth 

weight (≥4000 g) was however associated with stress urinary incontinence.135  

 

We found that the prevalence of UI after VD was higher than after CS in all infant 

birthweight groups except for weights <3000 g. In the group of women who 

delivered vaginally UI prevalence increased with increasing infant birth weight but 

this trend was not observed after CS. We also found high infant birthweight ≥4500g 

to be a risk factor for bothersome UI. 

 
Symptomatic pelvic organ prolapse as risk factor for UI (paper II) 

The observation that POP is associated with a higher frequency of urinary 

incontinence was first reported by Olsen et al in 1997 and later confirmed by 

Buchsbaum et al and in the EPIQ study.109,110,159 All three studies reported that 

about 60 % of women with POP also were diagnosed with UI. These findings are 

very close to our results that 61.8% of all women with sPOP also reported UI 

compared with 34.8% of women with no sPOP. In our study sPOP was a strong 

risk factor for concomitant UI and even stronger for women with UI of longer 
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duration (>10 years). The prevalence of sPOP in our study was more than twice as 

common in women after a vaginal delivery compared with caesarean section. In 

addition the prevalence of sPOP and concomitant UI was tripled after vaginal 

delivery compared with caesarean section. It should also be noted that the 

prevalence of UI>10 yr was more than five times higher after vaginal delivery 

compared with caesarean section in women with sPOP. This indicates a protective 

effect of caesarean section for the occurrence of sPOP and the protective effect of 

caesarean section was even greater for sPOP + UI and sPOP +UI> 10 years  This 

may also indicate that sPOP after VD has a different pathogenesis and higher grade 

compared to sPOP in women after a ceasarean section. Data in the literature are 

missing for comparison on the association for VD and sPOP and concomitant UI.  

 

Symptomatic pelvic organ prolapse (paper II) 
 
Many conditions predispose to pelvic organ prolapse and its occurrence is thought 

to be multifactorial and in some cases also individual due to a genetic 

predisposition. Aging, chronic lung disorders,160 constipation,161 and other 

strenuous activities resulting in increased intra abdominal pressure that puts 

excessive strain on supporting structures and nerves of the pelvic floor162 are 

thought to be of importance. It is still controversial whether pregnancy in itself, 

distinct from mode of delivery, alters the risk of pelvic organ prolapse.151  

 
Vaginal delivery 
 
The reported wide range (15% - 48%) in the prevalence of POP after childbirth is 

mainly due to differences in study populations and varying classification of 

POP.1,72,163 The influence of specific obstetric events is difficult to interpret in the 

majority of studies due to the inclusion of several pregnancies. Information about 

the prevalence of sPOP after one single vaginal or surgical delivery is scarce.164 

Both epidemiological and observational cohort studies have shown that the main 
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risk factor of prolapse is vaginal delivery and that the risk increases for every 

additional birth.33,73,165  

 

We found that the prevalence of late sPOP more than doubled after VD compared 

to CS (14.6% versus 6.3%). The risk increase after one vaginal delivery was 255% 

compared to one caesarean section. We did not find any significant difference in 

the prevalence of sPOP between women delivered by acute caesarean section 

(6.3%) and elective caesarean section (6.0%). We interpret these results to indicate 

that it is not until the final stage of delivery when the fetus passes through the 

pelvic hiatus during vaginal delivery (at the end of the second stage of delivery) 

that the structural damage to the pelvic floor occurs causing sPOP. This is contrary 

to two other studies that concluded that caesarean section does not provide a 

significant risk reduction in the long term for genital prolapse.70,166  

 
Body mass 
 
In our study current BMI was an independent but in comparison with mode of 

delivery a much less important risk factor with a weak effect on the odds increase 

for prolapse. In the logistic regression analysis the prevalence of sPOP increased by 

3% for each unit increase of BMI. Whether current BMI is a risk factor for POP or 

not is still controversial. A positive association between BMI and the odds of sPOP 

has been shown in the study by Miedel et al. and in the Women´s Health 

Initiative.167,168 Even if the analysis used in these two studies differed from our 

study, the estimated risk increase by each unit increase of BMI from the stratified 

data in these two studies was approximately in the same range as in the present 

study. However it should be noted that two other studies did not establish BMI as a 

significant risk factor for sPOP and clinical POP respectively.33,169  
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Age 

Aging is widely accepted as an independent risk factor for genital prolapse.166,168 

Miedel et al. found a significant age dependent (parity adjusted) increase of sPOP 

for women of all age groups ≥50 years compared to women aged 30-39 years old 

after one or more deliveries.167 Contrary to these findings we did not find age to be 

a significant risk factor for sPOP, neither in the logistic regression analysis nor in 

analysis of stratified age groups. Our findings may reflect the homogeneous cohort 

of women with a narrow age range (35-67 years), a fixed time interval remote from 

birth (20 years), generally good access to modern antenatal care and obstetric 

practices in the 1980´s, the more favourable health status among pregnant women 

in Sweden and the narrow age range of our cohort. Cross-sectional studies have 

included elderly women who gave birth earlier under perhaps less optimal birth 

conditions.  In support of our results the Oxford FPA Study also concluded that age 

was a much less important risk factor, once parity and calendar period was taken 

into account.73  

 
Fetal weight 
 
Whether or not infant birthweight is a risk factor for prolapse is still controversial. 

In the study of Tegerstedt el al. birthweight was not a risk factor for sPOP after 

adjustment for age and parity, but the groups were probably too small.72 Our results 

are however consistent with those of two other studies indicating that birthweight is 

a risk factor. In the cross-sectional population study of Samuelsson et al a strong 

correlation was found between odds of POP and maximum birthweight.169 Timonen 

et al.170 reported that POP was found in more than one third of women who 

delivered a child ≥4000g compared with 9.5% in the general population. Similarly 

the analysis of prolapse prevalence in relation to stratified infant birth weights in 

the present study showed that sPOP more than doubled for infants ≥4500g in 

comparison with infants <3000g after vaginal delivery. In contrast this was not 

observed after caesarean section. The logistic regression analysis confirmed a 3% 
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risk increase in the prevalence of sPOP for each 100g increase of birth weight. 

However, from the analysis of stratified infant birth weight the relationship did not 

seem to be linear and there seemed to be a threshold effect for a birth weight 

around 4500 g. This was not observed after CS. The logistic regression analysis 

confirmed a 3% odds increase in the prevalence of sPOP for each 100g increase of 

birth weight. 

 

 
Disproportion mother vs. child  
 
We also found a strong association for the prevalence of sPOP among shorter 

mothers (≤160 cm) who delivered an infant ≥4000g compared with an infant 

<4000g after vaginal delivery. This effect was not observed for mothers >160 cm 

or in the caesarean section group. This consequence of disproportion between 

mother and child may be the result of a prolonged second stage of delivery and 

therefore act as a surrogate measure. Data in the literature on the effect of 

incongruity between mother and child as a risk factor for sPOP are lacking for 

comparison. 

 
Vacuum extraction, episiotomy, and perineal tear 
  
The effect of specific obstetric risk factors for the development of prolapse remains 

controversial. In this study we found none of the obstetric events – vacuum 

extraction, episiotomy, or ≥ 2nd degree laceration – to be associated with an 

increased prevalence or risk of sPOP.  

Risk for subsequent long-term development of POP that could be attributed to 

specific obstetric events during vaginal delivery is poorly analysed in the literature. 

Tegerstedt et al found that episiotomy or instrumental delivery (proportions of VE 

and forceps were not specified) was neither positively nor negatively associated 

with sPOP, which is consistent with the results of our study.72 Handa et al. found a 

strong association between operative vaginal delivery and POP despite a low 
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prevalence rate (3%) of clinical POP in that study164 Tegerstedt et al. also found 

that vaginal delivery in combination with “extensive vaginal rupture” more than 

doubled the odds of sPOP (in connection with at least one delivery).72 The 

diagnosis however was based on womens recall. This is contrary to our finding that 

perineal tear ≥  2nd degrees, after adjustment for infant birthweight, maternal age, 

current BMI and infant head circumference was not associated with sPOP. 

 
 
Feacal and anal incontinence 
 
Bowel continence is an extremely complex body function. Its main components are 

the quality of colonic content, the integrity of the nervous and humoral control of 

intestinal motility and the endo- and exogenous secretory mechanisms of the 

gastrointestinal tract, the sensory function of the rectum and the anal canal, and 

finally the functional status of the pelvic floor muscles.38 The effect of pregnancy 

and vaginal birth on continence function for bowel content does however affect 

mainly the last component mentioned. To date, much research has been focused on 

sphincter injuries to explain incontinence in parous women based on the implicit 

assumption that these injuries and their putative risk factors alone explain bowel 

incontinence after childbirth. This hypothesis has been challenged in recent studies 

that have shown that the vast majority of community-dwelling women with feacal 

incontinence report that symptoms developed after 40 years of age84 and that the 

main risk factors were not related to childbirth but instead to diarrhea, IBS, 

smoking, cholecystectomy and obesity.85 Rather, these observations indicate that 

the ‘multiple-hit hypothesis’ is more relevant. According to this, obstetric anal 

sphincter injury (the initial ‘hit’) is compounded by other factors (e.g. pelvic 

muscle atrophy, pudendal nerve dysfunction, aging, etc.) manifesting itself as 

incontinence later in life.84  
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Vaginal delivery 
 
Two reviews assessing whether caesarean section is protective or not against bowel 

incontinence both concluded that it is not protective.82,171 However, according to 

the Cochrane review the primary studies were methodologically poor with 

insufficient statistical power, employed different assessment tools and definitions 

and had too short a follow-up time after delivery.82  

 

We found that the prevalence of both AI and FI was higher after VD compared to 

CS. The difference between vaginal delivery and caesarean section was consistent 

for any incontinence (any = isolated + combinations) and for each modality of 

leakage (gas, solid and liquid). The difference between vaginal delivery and 

caesarean section was further confirmed by results using the Wexner Continence 

Grading Scale. Scores ≥9 have been shown to indicate a significant impairment of 

quality of life.119 The odds increase for severe incontinence (score ≥9) was almost 

doubled after vaginal delivery compared to caesarean section. Only one other study 

has used the Wexner score to compare the outcome after caesarean section to that 

after vaginal delivery in the short-term conforming to our results.172  

 

Sphincter tear 
 
Incontinence is common during the first months postpartum,39,40,81 but a majority of 

women with early problems will recover.82 There is also a poor correlation between 

the extent of the sphincter injury and the severity of clinical symptoms,102 and 

many patients with occult injuries at ultrasound report no impairment of continence 

function.103  

 

Most probably there is an under-reporting of obstetric sphincter ruptures in our 

cohort of vaginally delivered women with ≥2 nd degree tears, since recent studies 

have shown that 87% of midwives and 27% of junior doctors failed to recognize 
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3rd- 4th degree tears clinically173 and that the rate of 3rd degree tears increased to 

15% when all ‘2nd degree tears’ were re-assessed by a second experienced 

person.174 It has even been suggested that sphincter defects previously designated 

as ‘occult’ are unrecognized clinical injuries and that genuine occult sphincter 

damages may be less than 1% – if they exist at all.106  

Our study showed that a ≥2nd degree perineal tear was associated with an almost 

doubled prevalence of FI compared to women without ≥2 nd degree tears. 

Calculation of the difference in odds ratio for FI between surgically and vaginally 

delivered women including or excluding a perineal tear ≥2 nd degree from the 

vaginal cohort resulted in a 5% decrease in odds of FI, from 44% to 39%, which 

meant that tears were responsible for only 11% of the total risk increase after 

vaginal delivery.  

 

The association between perineal tears and subsequent late incontinence is complex 

and largely unknown.175 In this study ≥2nd degree tears were associated with an 

84% odds increase of FI. This is the first time that perineal tears have shown to be 

associated with long-term incontinence. It may be that lacerations ≥ 2nd degree are a 

marker for other multiple occult tissue injuries, the effects of which manifest later 

in life. But even if a perineal tear is a bad omen for future incontinence, the 

dominant factor leading to FI, is not tears or even sphincter injuries, but the trauma 

from the vaginal birth itself. This conclusion is to some extent supported by an 

electrophysiological study showing that neuronal damage to the pelvic floor may 

result from a normal vaginal delivery.24 This finding of an association between ≥2nd 

degree tears and subsequent late incontinence is of particular clinical importance as 

the incidence of ≥2nd degree tears in Sweden has increased in primiparae from 3.1% 

in 1987 to a peak of 16.9% in 2003. The etiology of this sharp increase is still 

controversial. However, considering an almost doubled prevalence of late FI in 

association with ≥2nd degree tears shown in this study, such a trend is very 
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distressing. It has been suggested that changes in the conduct of labor during the 

last three decades may explain this trend.108,176  

 

 

Episiotomy 

Only four cohort studies have reported data on the association between episiotomy 

and self-reported symptoms of incontinence of stool and/or flatus close after birth 

(3-10 months).177 None of these found episiotomy to be associated with reduced 

risk of incontinence. In our study, episiotomies were protective for FI resulting in a 

risk reduction of 27% and a prevalence of 11.1% for FI, which, interestingly, is 

close to 10.6% after caesarean section and lower then 14.7% after vaginal delivery 

without episiotomy. Assessment of continence at a time remote from childbirth in 

relation to episiotomy has not previously been presented. The rate of episiotomy in 

this study was 12.8% (n = 510), which by international standards is a low 

prevalence, but similar to the national episiotomy rate (16%) in Sweden for 1985 

(MBR Sweden). This protective effect of episiotomy is important since episiotomy 

rates have been steadily decreasing in Sweden from 21% in 1975 to 7% in 2005 

(MBR data). During the same time period the rate of perineal tears has increased 

dramatically because of a change in policy favoring spontaneous tears to avoid 

pain, dyspareunia and scars from episiotomy during the months following birth.104 

Studies from Finland have shown that a more restrictive use of medio-lateral 

episiotomy is associated with a higher incidence of sphincter injuries.108,178 A more 

generous use of episiotomy, to lower the rate of spontaneous perineal tears in 

combination with the classic active monitoring to protect the perineum during the 

final stage of delivery, as proposed by Laine et al., should perhaps be reconsidered 

also for the prevention of late FI.108 
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Body mass and age  

Age is widely considered to be a risk factor for FI.78 This was confirmed in the 

present study, which demonstrated an annual increase of FI by 3% yearly. 

However, the association between FI and age is probably not linear, since FI 

usually has a late onset, with an incidence peak after the menopause at about 55 

years of age,84,85 which is close to the mean age of 51 years in this study.  

Several studies have shown an association between BMI and incontinence, 

consistent with the findings in this study.86-87 Weight reduction has also been shown 

to result in improvement of FI.88 In our study the odds for each 5-unit BMI increase 

was 15% for AI and 30% for FI.  
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Conclusions 

• Two decades after one childbirth, VD was associated with a 67% increased 

odds of UI, and UI >10 years increased by 275% compared to CS. Current 

BMI was the most important BMI-determinant for UI, which is important, 

since BMI is modifiable.  

 
• The single most important risk factor for sPOP was delivery via the vaginal 

route. Birthweight above 4500g was a risk factor for sPOP after VD. sPOP 

was also an important risk factor for UI and UI >10 years.  

 

• Vaginal delivery was associated with a higher prevalence of SUI, UUI, and 

MUI. Moderate to severe UI and all subtypes of UI occurred more often after 

VD compared to CS. After VD bothersome UI and bothersome MUI 

occurred more often compared to after CS. sPOP and UI >10 years were 

major risk factors for bothersome urinary incontinence. 

 
• The prevalence of FI and AI was higher after VD compared with CS. 

Perineal tear >2nd degrees almost doubled the prevalence of FI. Episiotomy 

was protective against late faecal incontinence.   

 

• The prevalence of UI, sPOP, and FI/AI did not differ between women 

delivered by acute compared to elective caesarean section, indicating that it 

is not until the fetus passes through the pelvic hiatus that the injuries occur 

that causes these pelvic floor disorders.  
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Swedish summary – Sammanfattning på svenska 

Bakgrund: Bäckenbottendysfunktion i form av urin- och avföringsläckage och 

urogenitalt framfall är ett stort folkhälsoproblem som drabbar kvinnor över hela 

världen. I västvärlden är för närvarande risken för kvinnor att före 80 års ålder 

opereras med ett rekonstruktivt ingrepp p.g.a. framfall och urinläckage över 11%.  

Graviditet och förlossning är de viktigaste orsaksfaktorerna, men även åldrande och 

övervikt anses spela en viktig roll för uppkomsten. De subjektiva besvär som dessa 

dysfunktionella tillstånd ger upphov till är en känsla eller obehag av att något 

buktar ut ur slidan, skav och sårbildning i underlivet, urinträngningar, urinläckage 

och tömningssvårigheter, oförmåga/svårighet att hålla tätt för avföring och gas samt 

sexuell dysfunktion.  

Andelen kvinnor som begär kejsarsnitt av icke-medicinska skäl har ökat under de 

senaste decennierna. Önskan att undvika det vaginala traumat i samband med en 

förlossning har angetts som en vanlig anledning. Om kejsarsnitt i det längre 

perspektivet verkligen skyddar bäckenbotten har emellertid ifrågasatts. Andra icke-

obstetriska orsaker som övervikt och åldrande har av många forskare ansetts 

utjämna effekten av eventuella förlossningsskador. 

 

Syftet med denna avhandling var att undersöka skillnaden i förekomsten av urin- 

och avföringsläckage och genital prolaps efter en enda vaginal förlossning kontra 

ett enda kejsarsnitt 20 år senare. Syftet var också att undersöka möjliga obstetriska 

riskfaktorer (fostervikt, klipp, vaginala bristningar, sugklocka etc.) och icke-

obstetriska riskfaktorer (ålder, övervikt, östrogenbehandling etc.) för utveckling av 

senare bäckenbottendysfunktion. 

 

Metod: Studien var en nationell kohortstudie som inkluderade 5236 kvinnor vilka 

fött ett barn mellan 1985-1988 och därefter inget ytterligare barn. Självrapporterade 

besvär från bäckenbotten inhämtades via en brevenkät 2008. Frågeformuläret 
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innehöll 31 validerade frågor för att fastställa förekomsten av urin- och 

avföringsläckage samt genital prolaps. Dessa uppgifter kopplades till obstetriska 

data hämtade från det svenska medicinska födelsregistret (MFR). Uppgifter om den 

gravida kvinnans vikt, längd, viktuppgång under graviditeten, fostervikt samt 

uppgifter om förlossningsförloppet finns dokumenterade i MFR. Uppgifter om 

kvinnans aktuella vikt, menstruationsstatus, östrogenintag, borttagande av 

livmoder, etc. inhämtades via enkäten.  

 

Resultat: Förekomsten av urininkontinens och urininkontinens som varat mer än 

10 år, subtyper av urinläckage (ansträngningsläckage, trängningsläckage och 

blandinkontinens), högre svårighetsgrad av urininkontinens och graden av 

subjektiva besvär som den ger upphov till, symtomatisk genital prolapse, 

förekomsten av anal och fekal inkontinens och svår anal inkontinens förekom 

oftare efter en vaginal förlossning jämfört med efter ett kejsarsnitt. Efter en vaginal 

förlossning ökade förekomsten av fekal inkontinens med ca 4%, urinläckage med 

ca 12% och symtomgivande prolaps med ca 8% jämfört med ett kejsarsnitt. 

Vaginalförlösta kvinnor med prolaps hade en nästan tre gånger så hög förekomst av 

urinläckage jämfört med kejsarsnittade kvinnor med prolaps. Förekomsten av 

avföringsläckage nästan fördubblades efter en vaginal förlossning som medfört en 

≥2:a gradens perineal bristning. Klipp (episiotomi) reducerade risken för 

avföringsinkontinens. Den aktuella vikten (2008) var, näst efter att ha blivit förlöst 

vaginalt, den högst rankade riskfaktorn för förekomsten av bäckenbottenstörningar. 

Detta är särskilt betydelsefullt eftersom vikten kan påverkas.  

 

Konklusion: 20 år efter en vaginal förlossning var förekomsten av de tre vanligaste 

förekommande bäckenbottenstörningarna hos kvinnor - urinläckage, avförings-

läckage och genital prolaps - högre jämfört med efter ett kejsarsnitt.  
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Appendix 

UNDERSÖKNING AV KVINNORS BÄCKENBOTTENBESVÄR EFTER 
BARNAFÖDANDE 
 
 
Detta formulär innehåller frågor om symtom och besvär från bäckenbotten och hur 
det i så fall påverkar Dig i ditt dagliga liv. Sätt ett kryss i den ruta som Du anser 
stämmer bäst in på Dig. Även om det inte exakt beskriver hur Du upplever 
besvären, kryssa ändå i den ruta som känns mest riktig för Dig. Vi är tacksamma 
om Du fyller i frågorna även om Du inte har några besvär. 
 

1.  Hur lång är du?                                       

2.  Hur mycket väger du?                             

3.  Hur många barn har du fött?                          
4.  Menstruerar du fortfarande?                               JA      NEJ      
 
5. Om du inte menstruerar- 
                        Är du gravid?                                JA      NEJ                
                        Är livmodern bortopererad?             JA     NEJ      
                        Använder du hormonspiral?     JA     NEJ      

   Är du i klimakteriet?                  JA     NEJ      
   Använder du östrogen?               JA     NEJ       

           
     BESVÄR IFRÅN URINVÄGARNA 
 
     6. Har du ofrivilligt urinläckage?                     JA     NEJ       
 
    Om du inte har besvär med urinläckage gå vidare till fråga 15 
 
     7. Hur ofta har du urinläckage?             
                             - mer sällan än en gång i månaden         
                             - en gång i månaden eller mer     
                             - en gång i veckan eller mer    
                             - varje dag och/eller natt    
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8. Hur mycket urin läcker Du vid varje läckagetillfälle? 
                             - några droppar eller lite    
                             - små mängder     
           - stora mängder     
 
     9. Har du urinläckage när Du hostar, nyser, skrattar eller lyfter 
         tungt?     JA       NEJ  
                                                                                              
    10. Har Du urinläckage i samband med plötsligt påkomna och starka 
          urinträngningar?        JA       NEJ                                                         
 
    11.Hur länge har Du haft urinläckage? 
                                                                     -0-5 år   
                                                                     -5-10 år   
                                                                     - mer än 10 år   
 
    12. Har Du sökt läkare på grund av ditt urinläckage?     JA       NEJ      
 
    13. Hur påverkas Du av ditt urinläckage?                                                 
                                                                     - inget problem  
                                                                     - lite besvär   
                                                                     - en del besvär   
                                                                     - mycket besvär  
                                                                     - mycket stort problem  
 
 
    14.  Har urinläckage påverkat din(a): 
 

- förmåga att utföra hushållsarbete?   
 Inte alls   

                                                                            Lite   
                                                                            Måttligt   
                                                                            Mycket   
 
             - fysiska aktiviteter som promenader, simning osv? 
                                                                             Inte alls   
                                                                             Lite   
                                                                             Måttligt   
                                                                             Mycket   
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             - nöjen som att gå på bio, konsert o dyl?       
                                                                             Inte alls   
                                                                             Lite   
                                                                             Måttligt   
                                                                             Mycket   
 
           
 
            - förmåga att åka bil eller buss mer än 30 min hemifrån? 
                                                                               Inte alls   
                                                                               Lite   
                                                                               Måttligt   
                                                                               Mycket   
                                                                                                     
               
 
             - medverkan vid sociala evenemang utanför hemmet? 
                                                                               Inte alls   
                                                                               Lite   
                                                                               Måttligt   
                                                                               Mycket    
 
              - mentala hälsa (nervositet, depression osv) 
                                                                               Inte alls   
                                                                               Lite   
                                                                               Måttligt   
                                                                               Mycket   
             - känsla av frustration? 
                                                                               Inte alls   
                                                                               Lite   
                                                                               Måttligt   
                                                                               Mycket   
 
    
     15.  Har du fått någon behandling för           JA                  NEJ  
            urinläckage?                                                 
 
     16.  Har din mor besvärats av urinläckage?          JA                    NEJ  
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     BESVÄR IFRÅN SLIDAN 
            
 
    17. Har Du en känsla av att något buktar fram ur slidan? 
                                                                      - ja ofta   
                                                                      - ibland   
                                                                      - någon gång  
                                                                           - nej aldrig   
 
    18. Händer det att Du har skavningsbesvär i underlivet? 
                                                                      - ja ofta   
                                                                      - ibland   
                                                                     - någon gång  
                                                                       - nej aldrig   
 
    19. Händer det att Du behöver lyfta fram främre slidväggen 
          för att kunna kissa?                             - ja ofta   
                                                                        - ibland   
                                                                        - någon gång  
                                                                        - nej aldrig  
 
Besvara endast fråga 20-21 om Du har besvär från slidan, om inte, gå till fråga 
22 
 
20. Om Du anstränger dig med tunga lyft blir dina besvär:                                                                     
                                                                        - oförändrade  
                                                                        - bättre   
                                                                       - sämre   
 
21. Har framfall påverkat din(a): 
 

- förmåga att utföra hushållsarbete? 
                         Inte alls  

                                                                                 Lite   
                                                                                 Måttligt  
                                                                                 Mycket  
 
             - fysiska aktiviteter som promenader, simning osv? 
                                                                                 Inte alls  
                                                                                 Lite   
                                                                                 Måttligt   
                                                                                 Mycket  
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             - nöjen som att gå på bio, konsert odyl?       
                                                                                 Inte alls  
                                                                                 Lite   
                                                                                 Måttligt  
                                                                                 Mycket  
 
            
              - förmåga att åka bil eller buss mer än 30 min hemifrån? 
                                                                                 Inte alls  
                                                                                 Lite   
                                                                                 Måttligt  
                                                                                 Mycket  
                                                                                                      
 

- medverkan vid sociala evenemang utanför hemmet?                 
                                                                   Inte alls  

                                                                                 Lite   
                                                                                 Måttligt  
                                                                                 Mycket  
 
              - mentala hälsa (nervositet, depression osv) 
                                                                                 Inte alls  
                                                                                 Lite   
                                                                                 Måttligt  
                                                                                 Mycket  
 
             - känsla av frustration? 
                                                                                 Inte alls  
                                                                                 Lite   
                                                                                 Måttligt  
                                                                                 Mycket  
 
22.  Har du fått någon behandling för framfall?           JA               NEJ  
 
23.  Har din mor besvärats av framfall?                       JA               NEJ  
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BESVÄR IFRÅN ÄNDTARMEN 
 
24. Läcker Du fast avföring ofrivilligt? 
                                                 - aldrig                                                                                                                                               
                                                 - mer sällan än 1 ggr i månaden  
                                                 - flera ggr i månaden, men inte varje                                                                       
                        vecka                                  
- alltid, varje dag                                                                                                   
   
25. Läcker Du lös avföring ofrivilligt?   
    
                                                 - aldrig                                                                                                                                               
                                                 - mer sällan än 1 ggr i månaden  
                                                 - flera ggr i månaden, men inte varje 
                                                    vecka                                 

            - alltid, varje dag   
         

 
26. Läcker Du gas ofrivilligt? 
                                                 - aldrig                                                                                                                                               
                                                 - mer sällan än 1 ggr i månaden  
                                                 - flera ggr i månaden, men inte varje 
                                                   vecka                                                             

            - alltid, varje dag    
 
 

Om Du inte läcker gas eller avföring gå vidare till fråga 30 
 

 
        

 27. Använder Du skydd pga ofrivilligt läckage ifrån tarmen? 
 
                                                   - aldrig                                                                                                                                               
                                                   - mer sällan än 1 ggr i månaden  
                                                   - flera ggr i månaden, men inte varje 
                                                     vecka                   

             - alltid, varje dag    
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 28. Påverkas din dagliga livsföring pga ofrivilligt läckage från tarmen?      
                                                                                                                                 
                                                   - aldrig                                                                                                                                    
                                                   - mer sällan än 1 ggr i månaden  
                                                   - flera ggr i månaden, men inte varje 
                                                     vecka              
                                                   - alltid, varje dag                                                                                            
  
   29.  Har gas eller avföringsläckage påverkat din(a): 
 

- förmåga att utföra hushållsarbete?          
                          Inte alls  

                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
 
             - fysiska aktiviteter som promenader, simning osv? 
                                                                                  Inte alls  
                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
 
             - nöjen som att gå på bio, konsert odyl?       
                                                                                  Inte alls  
                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
 
             
              - förmåga att åka bil eller buss mer än 30 min hemifrån? 
                                                                                  Inte alls  
                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
                                                                                                     
              - medverkan vid sociala evenemang utanför hemmet? 
                                                                                  Inte alls  
                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
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               - mentala hälsa (nervositet, depression osv) 
                                                                                  Inte alls  
                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
 
           
              - känsla av frustration? 
                                                                                  Inte alls  
                                                                                  Lite   
                                                                                  Måttligt  
                                                                                  Mycket  
 
   30. Har du fått någon behandling för gas  
           eller avföringsläckage?                                 JA              NEJ  
 
   31. Har din mor besvärats av gas eller                
           avföringsläckage?                                               JA               NEJ  
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