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Abstract 
 
Background: Pelvic floor dysfunction (PFD) is a public health problem affecting millions of 
women worldwide. In addition to personal suffering, it also creates an economic burden for 
health care systems and society. Parity and mode of delivery are well known risk factors for 
PFDs. Therefore, examining the prevalence of PFDs in women not exposed to childbirth 
provides insight into the natural history of the condition without the confounding effect of 
obstetric injury. 
Aim: To obtain a detailed description of the age-related prevalence and predictors of PFDs in 
a large, national, randomly selected cohort of nulliparous women aged 25 to 64 years. This 
knowledge is necessary for comparisons with parous women to demonstrate the effect of 
pregnancy and the effect of vaginal delivery on future PFD. 
Material and methods: This was a national cohort study where the study population was 
drawn from the Total Population Register by Statistics Sweden. The final study population 
consisted of 9,197 women registered in Sweden, with no births aged 25 and 64 years. Self-
reported information regarding possible PFD was obtained via the web and by mail in 2014 
using a 40-item questionnaire.  
Results:  
Paper I: Urinary function in nulliparous women deteriorated during the four most active 
decades of adult life. However, 75% remained continent by age 65. In women with a normal 
BMI this applied to >80%. Almost all aspects of urinary dysfunction increased with age. The 
most significant increase was observed for nocturia ≥2, mixed urinary incontinence (MUI), 
leakage ≥ 1/week, leakage of more than a few drops of urine, and bothersome UI.  
Paper II: Symptoms indicating pelvic organ prolapse (sPOP) were experienced in all ages but 
surgical procedures for POP were rare. Bothersome sPOP was more prevalent in older 
women. The symptom of "bulging" was strongly associated with other irritative conditions 
from the genital area. These co-occurring symptoms increased with increasing frequency of 
"bulging".  
Paper III: In nulliparous women with a history of childhood nocturnal enuresis (CNE), all the 
studied parameters of lower urinary tract symptoms and PFD were approximately doubled 
and acted as a strong marker for later PFDs.  
Paper IV: The predominant component of leakage in nullipara with faecal incontinence (FI) 
was liquid stool, which occurred in >90%. Solid stool leakage was rare. The pattern of 
distribution of different types of leakage was similar in all age groups. BMI and age were 
interacting risk factors for FI. 
Conclusion:	Over a 40-year period from age 25, the prevalence of all UI parameters 
increased in nulliparous women. Bothersome prolapse symptoms were rare in women who 
have not undergone childbirth. The strongest risk factor for fecal incontinence was abnormal 
stool consistency. Age, BMI and CNE were important risk factors for almost all PFDs.  
 
Keywords: Childhood nocturnal enuresis, fecal incontinence, nulliparous women, pelvic 
floor disorder, pelvic floor dysfunction, pelvic organ prolapse, urinary incontinence. 
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Swedish summary - Svensk sammanfattning 
 
 
Bakgrund 

Störningar i bäckenbottens funktion hos kvinnor innefattar flera kliniska tillstånd, varav de 

vanligaste är urinläckage, framfall och avföringsläckage. De skapar sammantaget ett stort 

folkhälsoproblem som drabbar miljontals kvinnor runtom i världen, och dess effekter sträcker 

sig bortom de rent fysiska manifestationerna genom att de har en negativ effekt på 

självkänsla, sexualitet, kroppsuppfattning och livskvalitet för kvinnor i alla åldrar. 

Livstidsrisken för kvinnor i västvärlden att drabbas av bäckenbottenstörningar är 25% och var 

femte blir opererade för urinläckage eller prolaps före 80–85 års ålder. Av medelålders 

svenska kvinnor har 46% minst ett symtom på bäckenbottenstörning och 15% två eller fler. 

Nästan varannan kvinna rapporterar urinläckage med eller utan prolapsbesvär 20 år efter en 

vaginal förlossning.  

På grund av de ibland otillfredsställande långsiktiga resultaten av behandlingen av 

bäckenbottenstörningar bör förebyggande strategier och åtgärder identifieras. Antalet födslar, 

förlossningssätt och förlossningsrelaterade skador är kända riskfaktorer. Kunskapen om hur 

graviditeten i sig påverkar bäckenbotten senare i livet är däremot mycket begränsad. 

Kunskapen om bäckenbottenbesvär hos kvinnor som inte fött barn är begränsad och 

informationen i litteraturen är mycket knapphändig och fragmenterad. Att kartlägga 

förekomsten av bäckenbottenstörningar hos kvinnor som inte genomgått vare sig en graviditet 

eller en förlossning är ovärderlig för att förstå störningarnas naturliga förlopp. Sådan kunskap 

gör det möjligt att studera alla riskfaktorer som inte har något samband med graviditet och 

förlossning.    
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SWEPOP-0 (The Swedish Pregnancy, Obesity and Pelvic floor project on nulliparous women) 

syftar till att besvara några av dessa ännu obesvarade frågor. Genom att jämföra förekomsten 

av bäckenbottenstörning hos kvinnor som inte fött barn med de kvinnor som har fött ett barn 

med kejsarsnitt kan den relativa effekten av själva graviditeten på bäckenbotten uppskattas. 

Syftet med denna studie var att kartlägga förekomsten av urin- och tarmläckage och framfall 

hos en stor grupp kvinnor mellan 25–64 år som inte är gravida och som inte fött barn. 

 

Metod   

Studien är utformad som en nationell studie. Med hjälp av uppgifter inhämtade från det Totala 

Populationsregistret (TPR), som administreras av Statistiska Centralbyrån (SCB), gjordes ett 

slumpmässigt urval av icke-gravida kvinnor som inte fött barn och som var i åldrarna 25 till 

64 år och var folkbokförda i Sverige. Dessa kvinnor kontaktades under våren 2014 av SCB 

med ett brev i vilket de ombads delta i en studie om bäckenbottenbesvär. 52% av kvinnorna 

svarade via ett brev, alternativt via en internetenkät. Enkäten innehöll 40 frågor om 

bäckenbottenbesvär, dess svårighetsgrad och hur de eventuellt påverkade kvinnorna psykiskt 

och i vardagen. Den slutliga studiepopulationen uppgick till 9,197 kvinnor.  

Resultat 

Förekomsten av urinläckage, svårare former av läckage och olika typer av urinläckage 

(ansträngnings-, trängnings- och blandläckage) hos kvinnor som aldrig fött barn ökade med 

stigande åldern och kroppsvikt, mätt som BMI. Nästan varannan kvinna, som inte hade fött 

barn i åldrarna 55–64 år, med ett BMI över 35, hade urinläckage. Framfall är sällsynta hos 

kvinnor som inte fött barn. I vår studie fann vi att de yngsta kvinnorna rapporterade en hög  
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frekvens av symtom på framfall (prolaps), vilken minskade med stigande åldern. Detta ansåg 

vi kunna bero på att de yngre kvinnorna hade andra likartade symtom från bäckenbotten som 

”buktning” och ”skav” i underlivet, vilket de kunde ha misstolkat som kommande från ett 

framfall.  

I en delstudie analyserades om sängvätning i barndomen utgör en riskfaktor för 

bäckenbottenbesvär i vuxen ålder. Tidigare har man funnit ett samband till enstaka 

bäckenbottenbesvär, som trängningsinkontinens. Vi fann att sängvätning i barndomen var en 

riskfaktor för nästan alla typer av bäckenbottenbesvär i vuxen ålder.  

 

I den avslutande studien kartlades förekomsten av ofrivilligt tarmläckage. Vi fann att den 

dominerande typen av tarmläckage var för lös avföring, och förekom hos >90% av alla 

kvinnor i undersökningen som rapporterade tarmläckage. Läckage av enbart fast avföring var 

sällsynt. Förekomsten av avföringsläckage ökade signifikant med åldern och BMI och 

läckagemönstret visade stora likheter med det som rapporterats hos kvinnor med irritabel tarm 

syndromet (IBS). 

 

Konklusion 

Under 40-årsperioden från 25 till 64 års ålder ökade förekomsten av alla undersökta 

bäckenbottenbesvär, särskilt urininkontinens. Ålder, BMI och sängvätning i barndomen var 

viktiga riskfaktorer för senare symtom på urin- och avföringsläckage och prolaps. Symtom på 

framfall i enkätstudier överskattar sannolikt i betydande grad den verkliga förekomsten av 

framfall hos fr.a. yngre kvinnor. Denna slutsats stödjas av det är mycket sällsynt att en kvinna  
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som inte har fött barn behöver genomgå prolapskirurgi. Tarmläckage förekommer även hos 

kvinnor som inte fött barn och är sannolikt nästan uteslutande förknippat med s.k. IBS 

(Irritable Bowel Syndrome). Sammantaget visar våra studier att bäckenbotten, också hos 

kvinnor som inte fött barn har svagheter som medför ökad risk för bäckenbottenstörningar.  
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Introduction 

 
Pelvic floor disorders (PFDs) are a public health problem, the impact of which extends 

beyond physical manifestations. PFD is an umbrella term for several clinical conditions: the 

most common PFDs are Urinary Incontinence (UI), Pelvic Organ Prolapse (POP), and Fecal 

Incontinence (FI), but also including sensory symptoms involving bladder and bowel storage 

and voiding dysfunction, sexual dysfunction and chronic pelvic pain. These conditions have a 

negative impact on self-esteem, sexuality, body image, and the quality of life in women of all 

ages (1). 

Millions of women worldwide are affected by PFDs. The lifetime risk for PFDs in women in 

welfare states is about 25% (2), and to undergo surgery for UI and POP is 20% before the age 

of 80-85 years (3-5).  PFDs often coexist. 15% of middle-aged one-para women in Sweden 

had two or more PFDs and 46% at least one (6).  62% of women with symptoms of POP had 

concomitant UI after one vaginal birth (7).  

Given the increase of the ageing population worldwide and the growing awareness of PFDs, 

the number of women seeking treatment for these conditions is expected to increase. It has 

been predicted that 58.2 million women in the United States alone will have at least one 

pelvic floor disorder by 2050, but even this number may be underestimated due to 

underreporting (8, 9). Globally, PFDs represent a considerable burden to healthcare systems 

and society (10). In Sweden, the costs of medical interventions, surgical treatments, and 

incontinence aids for UI have accounted for approximately 2% of the total healthcare budget 

(11). 

Treatment of PFDs is challenging with uncertain long-term outcomes. After mid-urethral 

sling surgery for stress urinary incontinence (SUI), 9-12% of women require further  
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incontinence surgery (12, 13).  

Genital prolapse surgery is associated with a high rate of failure and reoperation in up to 30% 

of cases (14-17), although rates in Sweden are slightly lower up to 13% (18). Surgical and 

nonsurgical management of faecal incontinence is often complex and unsatisfactory (19). 

Since treatment is not optimal, prevention strategies targeting modifiable risk factors should 

be a primary goal. Therefore, a better understanding of the aetiology and natural history of 

PFDs is essential.  

Parity, mode of delivery, and adverse obstetric events such as sphincter rupture are well-

established risk factors for PFDs. Nevertheless, knowledge about the influence of pregnancy 

itself on the development of PFDs later in life is limited. Some studies have claimed that 

pregnancy rather than vaginal delivery is responsible for most PFDs (20, 21). 

Therefore, examining the prevalence of PFDs in a group of women not exposed to pregnancy 

and childbirth will provide insight into the natural history of the condition and will allow 

factors associated with PFDs such as age and body mass index (BMI) to be examined without 

the confounding effect of obstetrical adverse events. This group of women is poorly studied, 

and the literature provides limited and fragmentary information on nulliparous women. The 

SWEPOP-0 project (Swedish Pregnancy Obesity and Pelvic floor in nulliparous women) 

aimed to address this controversial topic. To estimate the relative impact of pregnancy per se, 

non-pregnant nulliparous women were compared with 1-para women with one caesarean 

section.   

In this work, the prevalence of UI, sPOP, and FI and the impact of childhood nocturnal 

enuresis (CNE) were examined in a large cohort of non-pregnant nulliparous women aged 25-

64 years. 
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The female pelvic floor- relevant functional anatomy 
 

The female pelvic floor has a crucial role in maintaining urinary and fecal continence and 

childbirth (22, 23). The pelvic floor consists of several components, the peritoneum, pelvic 

organs, endopelvic fascia, the levator ani muscles, the perineal body and membranes, and 

superficial genital muscles (24). 

The endopelvic fascia is an enveloping connective tissue network that connects the pelvic 

organs to the pelvic wall. Part of the fascia, the parametrium, attaches to the uterus and the 

paracolpium to the vagina. The endopelvic fascia provides support at three levels, described 

by DeLancey in 1992 (25). 

Level I: The cardinal-uterosacral ligament complex stabilizes the upper third of the vagina. 

Level II: The arcus tendinous fascia pelvis, the middle third of the vagina. 

Level III: The perineal membrane and perineal body the lower third of the vagina.  

The levator ani muscle is functionally the main component of the pelvic floor and, together 

with the coccygeus muscle, forms the pelvic diaphragm. It is in a constant state of contraction 

and thus provides an active pelvic floor to balance intra-abdominal pressure and mechanical 

pressures during body movement and maintains continence (26). The levator ani temporarily 

relaxes during voiding (bladder emptying and defecation) and during childbirth. 

The urethra, vagina, and rectum pass through openings in the levator ani muscles to form 

what is known as the urogenital hiatus and the rectal hiatus. The interaction between the 

endopelvic fascia and the levator ani is critical in supporting the pelvic floor. The perineal 

membrane, formerly called the urogenital diaphragm, is a connective tissue system located at 

the level of the hymen that surrounds the urethra. It connects the urethra, vagina, and perineal 

body to the ischiopubic rami. It has the critical function of pressing on the distal urethra 

during a sudden increase in intra-abdominal pressure (24). 
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Female pelvic floor anatomy, superficial and deep view (www.anatomynote.com) 

 

The anal sphincter complex consists of the internal anal sphincter (IAS), the external anal 

sphincter (EAS), and the levator plate. The levator plate is the point where the 

pubococcygeus, iliococcygeus, and puborectalis, parts of the levator ani muscle, converge to 

form the anorectal muscle sling (27). 

The IAS, a thickened extension of the smooth muscle layer of the colon, is responsible for up 

to 60% of the resting tone and ensures that the anal canal is closed (28). Other components 

contributing to anal closing pressure include the EAS, anal mucosal folds, and the 

puborectalis muscle (29). The muscles of the anal sphincter complex overlap. The superficial 

part of the EAS merges with the perineal body, with contributions from the right and left  
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superficial transverse perineal muscles. The deep part of the EAS is integrated into the 

puborectalis (30). 

The sacral plexus is a nerve plexus formed by the lumbosacral trunk (L4, L5) and the sacral 

spinal nerves (S1 - S4). Through its various divisions, it is responsible for the innervation of 

the pelvic floor. The pudendal nerve belongs to the anterior division, originates from S2-S4, 

and supplies the urethral and anal sphincters and the perineal muscles. The anterior levator 

nerve arises from S3-S5 and supplies the main muscles of the pelvic floor (31). 

 

 

Pathogenesis and pathophysiology 
 

Urinary incontinence 
 

Urinary continence is maintained by the compliance of the bladder and successful closure of 

the urethral sphincter and distal end of the urethra. According to the Integral Theory, which is 

now widely accepted to explain the pathogenesis of UI, there are three closure mechanisms 

for the urethra. The first closure mechanism is achieved by contraction of the anterior portion 

of the pubococcygeus muscle, which seals the distal end of the urethra and pushes the vagina 

anteriorly against the pubo-urethral ligament. The second closure mechanism is achieved by 

the downward and backward movement of the bladder neck against an immobilized proximal 

urethra, bending the bladder neck like a tube. The first two mechanisms are involuntary, and 

the third mechanism is achieved by the voluntary contraction of a group of pelvic floor 

muscles (32). The three mechanisms are dependent on the stability of the endopelvic fascia 

and the function of the levator ani muscle acting as an integrated unit to ensure urethral 

support (33). 
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There are several factors that challenge the continence mechanism and lead to UI.  

Damage to any element of the continence control system can impair a women’s ability to 

remain continent in the face of increased intra-abdominal pressure resulting in stress urinary 

incontinence (SUI). Overactivity of the detrusor is thought to be the cause of urge urinary 

incontinence (UUI) and overactive bladder (OAB). The smooth muscle of the unstable 

bladder often shows increased spontaneous contractile activity, leading to a prematurely 

activated micturition reflex. This trigger is thought to be due to the inability of the vagina to 

tense sufficiently to modulate sensory input. This could be due to the laxity of the pubo-

urethral and utero-sacral ligaments and the loss of contractile efficacy of the pubococcygeus 

muscle and levator plate (34). The pathogenesis of the UUI is multifactorial and complex. 

Disturbances in nerves, smooth muscle and urothelium can cause OAB and UUI (35). 

Age is an important risk factor for UI, and the mechanism is thought to be due to hormonal, 

neurogenic, and muscular changes with age (36, 37). Maximal urethral closure pressure 

decreases linearly with age (38). Ageing is associated with an increase in intramuscular 

collagen throughout the pelvic floor muscles, regardless of parity, resulting in fibrosis in all 

pelvic floor muscles, reducing muscle performance (39). These structural changes destabilize 

urethral support and reduce the pressure gradient that must be overcome when there is a  

sudden increase in intra-abdominal pressure, and are therefore associated with SUI (33).  

Age-related ultrastructural changes in smooth muscle, molecular changes in urothelial 

afferent signalling, changes in central nervous system pathways, and concomitant diseases 

(dementia, stroke, diabetes) account for the increased prevalence of detrusor overactivity and 

UUI in the elderly (40). 
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BMI is generally accepted as a risk factor for urinary incontinence (41, 42). High BMI is 

thought to cause a chronic state of increased intra-abdominal pressure that stresses the pelvic 

floor (43). Santaniello et al., found an association between overweight/obesity and stress, urge 

and mixed urinary incontinence (44). In another study the authors concluded that high waist 

circumference rather than high BMI may be a sensitive marker for stress incontinence in 

women (45). 

There is currently no evidence that detrusor function is impaired in obese women and there is 

no correlation with urodynamic parameters in obese women (46).  

Pelvic organ prolapse 
 

Vaginal delivery is the main risk factor for the development of POP later in life (47, 48). 

Stretch and compression to the levator ani muscle, pudendal nerve, and endopelvic fascia 

occurs during the second stage of labour when the fetal head is crowning leading to ischemia 

and tissue damage (49, 50).  

Familial predisposition is a recognized risk factor for POP (51, 52). Five single nucleotide 

polymorphisms are significantly associated with POP (53); such a polymorphism may 

increase susceptibility to early-onset POP (54, 55). The prevalence of POP is known to 

increase with age (56, 57). Age-related changes in the intrinsic structure of the pelvic floor 

muscles occur independently of childbirth (39). 

Other important risk factors include overweight and obesity and straining at stool, which all 

share the same mechanism of high abdominal pressure leading to global pelvic floor 

dysfunction (58-60). Many cross-sectional studies indicate that hysterectomy is a risk factor  
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for POP, in particular apical POP as it contributes to the weakening of the supporting tissues 

of the pelvic floor (61, 62). 

 
Faecal and anal incontinence 
 

Bowel continence is maintained by the coordination of a functioning anal sphincter complex, 

intact anorectal sensation, rectal compliance, and the ability to consciously control defecation. 

Incontinence often develops from a combination of sphincter dysfunction and sensory 

impairment in the anorectum. Both liquid stool and a non-compliant rectum due to radiation 

or inflammatory colitis, may overwhelm the continence mechanisms even in individuals 

without a history of sphincter trauma (63-66).  

There are numerous risk factors for FI. In parous women, obstetric anal sphincter injury is an 

important etiologic factor for FI later in life (67). Pudendal nerve conduction time 

abnormalities have been implicated in the pathogenesis of FI even in the absence of anatomic 

sphincter injury (68). Injuries to the pudendal nerve may occur during childbirth, probably 

due to stretching of the nerves or direct trauma during the passage of the fetal head through 

the birth canal (68, 69). Excessive straining due to long-standing constipation may result in 

injury to the pudendal nerve and progressive denervation of the pelvic floor muscles (70).  

Pudendal nerve terminal motor latency (PNTML) has also been shown to be influenced by 

age and is usually prolonged in older women (71, 72). 

Endoanal ultrasound studies have demonstrated age-related atrophy in nulliparous women 

which has been confirmed by MRI studies (73). Rectal sensitivity decreases with age, but 

reports about age-related changes in anal squeeze pressures (external sphincter function) are 

contradictory  (74-76).  
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The impact of overweight (BMI≥25) and obesity (BMI≥30) on FI and AI is confounded by 

several other factors associated with incontinence, such as smoking, eating habits, and 

diabetes (77, 78). 

Obesity may be associated with FI through many pathways. Obesity is associated with 

diarrhoea, via diabetes mellitus type II and its medications, excessive intake of low-fibre diet, 

and bile acid diarrhoea after cholecystectomy (78). Diarrhea occurs in 5-35% of those with 

diabetes mellitus type II (79) and diarrhea was the strongest risk factor for FI, identified in 

several population-based studies (80). Obesity is also associated with a chronic increase in 

intra-abdominal pressure and thus contributes to the pathophysiology of FI (81).  

 

Childhood nocturnal enuresis 
 

CNE is defined as bedwetting in children ≥5 years of age and is further classified as 

monosymptomatic, if CNE is not associated with other lower urinary tract symptoms (LUTS) 

or as non-monosymptomatic CNE, if associated with a LUTS symptom. Many 

epidemiological reports have shown a strong and consistent familial aggregation of CNE (82). 

Clinically, it is a heterogeneous condition with a complex mode of inheritance (83). Twin 

studies have indicated that CNE may have a genetic background, and the mode of inheritance 

is thought to be autosomal dominant. However, sporadic and environmental factors are 

thought to exert a strong modulating effect in one-third of cases (1). The primary 

pathogenesis is impaired arousal to the sensation of a full bladder during sleep in primary 

CNE (84-86), while detrusor instability plays a significant role in secondary CNE (86). 

Bowel dysfunction in children may be associated with CNE, epidemiological studies have 

shown that encopresis is a risk factor for CNE (87, 88). The association between constipation  
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The impact of overweight (BMI≥25) and obesity (BMI≥30) on FI and AI is confounded by 

several other factors associated with incontinence, such as smoking, eating habits, and 

diabetes (77, 78). 

Obesity may be associated with FI through many pathways. Obesity is associated with 

diarrhoea, via diabetes mellitus type II and its medications, excessive intake of low-fibre diet, 

and bile acid diarrhoea after cholecystectomy (78). Diarrhea occurs in 5-35% of those with 

diabetes mellitus type II (79) and diarrhea was the strongest risk factor for FI, identified in 

several population-based studies (80). Obesity is also associated with a chronic increase in 

intra-abdominal pressure and thus contributes to the pathophysiology of FI (81).  

 

Childhood nocturnal enuresis 
 

CNE is defined as bedwetting in children ≥5 years of age and is further classified as 

monosymptomatic, if CNE is not associated with other lower urinary tract symptoms (LUTS) 

or as non-monosymptomatic CNE, if associated with a LUTS symptom. Many 

epidemiological reports have shown a strong and consistent familial aggregation of CNE (82). 

Clinically, it is a heterogeneous condition with a complex mode of inheritance (83). Twin 

studies have indicated that CNE may have a genetic background, and the mode of inheritance 

is thought to be autosomal dominant. However, sporadic and environmental factors are 

thought to exert a strong modulating effect in one-third of cases (1). The primary 

pathogenesis is impaired arousal to the sensation of a full bladder during sleep in primary 

CNE (84-86), while detrusor instability plays a significant role in secondary CNE (86). 

Bowel dysfunction in children may be associated with CNE, epidemiological studies have 

shown that encopresis is a risk factor for CNE (87, 88). The association between constipation  
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and CNE is controversial, some studies showed no association and others showed that 

constipation may cause secondary enuresis or make primary CNE persist (89). 

 
Epidemiology 
 

Urinary incontinence 
 

Prevalence rates of UI reported by large population studies vary widely, ranging from 5-69%. 

This diversity is due to different definitions of UI, heterogeneity of the populations studied, 

and differences in the methodology of the studies. However, most studies report a prevalence 

of "any UI " in the range of 25-45%, and 10% of women report at least weekly urinary 

leakage (82, 90). 

Despite the diversity of UI prevalence, the distribution of UI subtypes appears to be 

consistent. Most studies report a prevalence of 10-39% for stress urinary incontinence (SUI), 

7.5-25% for mixed urinary incontinence (MUI), and 1-7% for urge urinary incontinence 

(UUI) (82). 

The prevalence of UI increases steadily with increasing age. SUI tends to dominate in 

younger women, and its prevalence decreases with age, whereas the prevalence of UUI and 

MUI tends to increase with age. Isolated SUI has a maximum around 30-49 years (91). 

Menopause per se has no effect on the prevalence of UI (82). The prevalence of UI is 10-25% 

in nulliparous women (92-94), and increases with increasing parity (20, 42, 95). Systematic 

reviews including cross-sectional, longitudinal, and intervention data have found a positive 

correlation between BMI and UI and obese women (BMI≥30) has been shown to have twice 

the risk of UI (96, 97). The association between BMI and UI, severe UI and subtypes of UI 

(SUI, MUI) is consistent across all age groups and rather constant in relation to other risk 

factors (96, 98).  
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Several studies have shown that early onset of obesity is associated with an increased risk of 

UI in middle age (99, 100). Both high BMI and weight gain are associated with an increased 

risk of UI, women who had gained 5-10 kg were more likely to have weekly incontinence 

than women who maintained their weight within 2 kg, and the odds nearly tripled among 

women who gained more than 30 kg since early adulthood; the association is more significant 

for SUI and MUI than for UUI (99, 101, 102). Central obesity, waist circumference, and 

waist-to-hip ratio appear to be associated with SUI (101, 103) and UUI (104, 105). 

Intervention studies of weight loss have shown that even modest weight loss is associated 

with improvement or resolution of SUI and UUI, with the likelihood of resolution correlating 

to the degree of weight loss (106-109). 

Vaginal delivery is thought to increase UI prevalence with the risk being greatest after the 

first delivery and increasing after each subsequent delivery (20, 42, 95, 101). Meanwhile, 

many studies have shown the protective effect of caesarean section for UI (20, 110-112). 

Pre-pregnancy UI and UI during pregnancy are independent risk factors for postpartum UI 

(113, 114). SUI and MUI worsen during pregnancy and childbirth, whereas the prevalence of 

UUI was unaffected (115, 116). 

Hysterectomy, in particular vaginal hysterectomy appears to increase the risk of UI and 

subsequent surgery for SUI (61). 

There is strong evidence that oral oestrogens, with or without progesterone, increase the 

incidence of UI and the severity of UI (117), while studies support the use of local oestrogens 

to treat UI in postmenopausal women (118). 
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Pelvic organ prolapse 
 

The prevalence of POP varies widely and is difficult to determine because of the disparity of 

POP diagnostic methods used by different studies. Studies that relied on questionnaires 

(symptoms of POP) reported a prevalence of 3-7%, while those that used clinical 

examinations reported a higher prevalence of up to 56% (119, 120). 

POP is a rare condition in nulliparous women, occurring in 0.3-2.4% (2, 121, 122). Although 

pregnancy itself has been identified as a risk factor for POP (123), vaginal delivery is the 

most significant risk factor for developing POP (7, 48, 57, 124-126). POP risk increases with 

increasing parity and number of vaginal deliveries (2, 124, 126). Caesarean section has been 

shown to reduce the risk of POP later in life (7, 47, 126-128). 

Studies have shown that the prevalence of prolapse increases with age (2, 122, 129). Olsen et 

al. showed that the lifetime risk of undergoing a single operation for prolapse or incontinence 

by age 80 was 11.1% (3-5). 

The impact of BMI on the prevalence of POP is controversial. Some studies have shown that 

the prevalence of POP increases with increasing BMI (57, 130). Gyhagen et al. demonstrated 

that sPOP increased by 3% with each unit increase in current BMI (7). Kudish et al. found 

that the risk of prolapse progression increased by 12-26% in overweight and obese women 

compared with women with a BMI <25 and that weight loss was not associated with prolapse 

regression, suggesting that pelvic floor damage associated with weight gain may be 

irreversible (131). 

Other studies showed that BMI had no effect on the prevalence of POP (124, 129). 

Constipation and repetitive straining at stool are associated with a higher prevalence of sPOP 

(60). 
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Fecal and anal incontinence 
 

There is considerable variation in the reported prevalence, reflecting heterogeneity in study 

designs, different cut-offs in frequency and the type of stool leakage included when defining 

bowel incontinence. The prevalence of AI, which also includes isolated gas leakage, has been 

reported to be significantly higher (2.2-47%) (80, 132).  

The impact of pregnancy on bowel incontinence is thought to be low, 10% of nulliparous 

pregnant women reported AI, of whom 90% had gas incontinence only (133), However, 

postpartum FI /AI is common in the first 3-6 months after delivery (134, 135), with the 

majority of women having a good chance of recovery (136). A meta-analysis by Oberwalder 

et al. has shown that in women with post-partum FI, the probability of an anal sphincter defect 

diagnosed by endoanal ultrasound was 77-83% (137).  

The prevalence of FI increases steadily with age in both men and women (80). The 

association with age in parous women is probably non-linear due to the late onset of FI years 

after birth (138). 

Data on the association of BMI and FI are conflicting; some reports state that BMI is a risk 

factor for FI (81, 139-141), while others report no association (80, 142). 

Diarrhea or liquid stool, due to various etiologies, is a significant risk factor for FI and AI 

(138). One study showed that every second individual with diarrhea has FI (143). 
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Childhood nocturnal enuresis 
 

CNE is defined as bedwetting at the age of five or more. The condition is more common in 

boys, but sex differences decrease with age (144, 145). The prevalence of CNE in children 

aged 7 years varies in different studies. Most studies estimate the prevalence to be 7-10%. 

The condition improves with age. By age 11-12 years, the prevalence decreases to 1.7-4.8%, 

with a remission rate of 15% per year (1). A further decrease in the prevalence of CNE is seen 

at age 16-17 years and is reported to be 0.5-1.7%, with a remission rate of 11% per year. The 

overall prevalence of nocturnal enuresis in adults is approximately 0.5%, suggesting that 

some children remain enuretic into adulthood (146). An association between CNE and 

selected lower urinary tract symptoms in adulthood has been noted (147-151) 
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Aim of the thesis 

 

The overall aim was to describe in detail the age-related prevalence of PFDs and identify 

predictors of PFDs in a large, national, randomly selected cohort of nulliparous women aged 

25 to 64 years. This knowledge is a necessary prerequisite for comparisons with parous 

women to elucidate the separate effect of pregnancy and the additive effect of vaginal 

delivery. 

The specific aims were: 

Paper I 

The primary aim was to describe the age-related prevalence of UI, its severity, subtypes, 

emotional impact, and health care consequences. A secondary aim was to create an 

appropriate control group for comparisons with parous women to be able to establish the 

additional costs of women’s reproductive burden, both in terms of pelvic floor health and 

economically.  

Paper II 

The primary aim of this study was to assess the prevalence of symptomatic pelvic organ 

prolapse (sPOP) in a national cohort of nulliparous women aged 25–64 years of age. A 

secondary analysis was performed to study the association between “vaginal bulging” and 

other pelvic floor symptoms and disorders to identify possible sources of spectrum bias.  

Paper III 

The aim of the study was to investigate the association between a history of CNE at ≥ 5 years 

of age and a wide spectrum of PFDs in a large, nationwide, randomly selected cohort of adult 

nulliparous women aged 25 to 64 years. 
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Paper IV 

The aim of this study was to present detailed, descriptive measures of accidental leakage of 

liquid or solid stool and gas in a randomly selected, large national cohort of non-pregnant 

nulliparous women aged 25 to 64 years. 

 

Methods  

Classifications/Definitions/Symptoms 

Women were classified as nulliparous if they were confirmed as not having given birth in the 

questionnaire, and at the same time, were identified as nulliparous by Statistics Sweden from 

the Total Population Register. 

Age at 22/8/2014 and body mass index (BMI, kg/m2) were calculated from self-reported 

height and weight in the questionnaire and classified as normal (< 25.0), overweight (25.0-

29.9), moderately obese (30.0-34.9), and severely obese (≥35.0). 

UI, subtypes of UI, nocturia and overactive bladder (OAB) were defined according to the 

International Urogynecological Association (IUGA) / International Continence Society (ICS) 

definition (152). Any UI was defined by the question "Do you have involuntary loss of 

urine?". Duration of UI was categorized into UI lasting less than 5 years, 5 to 10 years or UI 

more than 10 years.  

Women were classified as having SUI if they reported involuntary urine loss associated with 

coughing, sneezing, laughing, or lifting heavy objects. If incontinence occurred in conjunction 

with a sudden and strong urge to urinate, the participant was classified as having UUI. If both 

components were present, the participant was classified as MUI (152). 
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Other UI was an affirmative of any UI, but no subtypes were specified. Nocturia was defined 

as an interruption of sleep ≥1/night due to urination. A more restricted definition of nocturia, 

≥2/night, was used in paper IV. 

Overactive bladder (OAB) was defined as urinary urgency with or without incontinence, 

usually accompanied by frequency and nocturia. Frequency of incontinence was categorized 

as less than once per month/ once or more per month/ once or more per week/ and every day 

and/or night. The amount of leakage was categorized as "A few drops" versus "Small amount" 

and "Large amount". 

The mental impact of UI, reported by incontinent women, was categorized as "A minor 

problem" (no problem/a small nuisance= not bothersome) and "Bothersome" (some 

bother/much bother/a major problem). 

Symptoms of POP was defined by the question "Do you have a sensation of tissue protrusion 

(a vaginal bulge) from your vagina?" with the alternative answers Never= No, Infrequently/ 

Sometimes/ Often= Yes. Bothersome symptoms of POP were indicated by answering the 

question "How do these vaginal symptoms affect you?" and were dichotomized into two 

levels, "Not bothersome" = No problem/ A small nuisance and "Bothersome" = Some bother/ 

Much bother/ A major problem.  

Childhood nocturnal enuresis (CNE) was defined according to the International Children 

Continence Society (ICCS) as a symptom and condition of intermittent incontinence during 

sleep at age ≥5 years (153). Women were asked to answer the question: "Were you a bed 

wetter during childhood (involuntary loss of urine while sleeping)?" (yes/no). If so, at what 

age did it stop?  
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FI was defined according to the IUGA/ICS as accidental leakage of solid and liquid stool with 

and without gas leakage. Anal incontinence (AI) as isolated gas incontinence (IGI) or FI with 

or without concomitant gas leakage (152). Gas leakage, when it occurs in combination with 

stool, was referred to as "any gas" as opposed to IGI, which refers to gas leakage as an 

isolated symptom of incontinence. The frequency of leakage was categorized as "Never", 

"Less than once a month", "Several times a month", "Once a week or more" and "Once a day 

or more". The mental impact of incontinence was dichotomized into "Not bothersome" = no 

problem/A small nuisance and "Bothersome" = Some bother/Much bother/A major problem. 

Severe bowel incontinence was defined as a condition that is bothersome and occurs several 

times a month or more often. 

 The questionnaire also included questions about the need of wearing a pad, and lifestyle 

changes.  

 

The Total Population Register 

The Total Population Register (TPR) was started by Statistics Sweden in 1968 and provides 

essential information on demographics. It forms the basis for official population statistics and 

is a source of data for other registers and surveys. It is a fundamental part of epidemiological 

research in Sweden. 

Changes in the population register are reported five times a week by the Swedish Tax 

Agency, which has overall responsibility for the population register. Implicitly, 100% of 

births and deaths, 95% of immigrations and 91% of emigrations are reported to the population 

register within 4 weeks and with a higher proportion over time.  
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The TPR is linked to the personal identity number (PIN), which consists of date of birth, birth 

number, and a check digit, allowing data linkage to other registers.  

The strength of the TPR is its completeness and linkage to the PIN; however, it has some 

minor limitations. The most significant limitation is oversubscription, estimated at 0.5%, due 

to underreporting of emigration. Undersubscription is usually temporary. 

 

Selection of the study population 

The study cohort was restricted to non-pregnant women with no births aged 25- 64 years. The 

Survey Division of Statistics Sweden identified these women from the TPR which includes 

99% of all women in Sweden.  

Statistics Sweden created a sampling frame of 627,049 eligible women (Figure 1). After PIN 

control, 1239 women were excluded due to misclassification by parity, death, emigration, and 

change in social security number. Four independent random samples were drawn from the 

625,810 eligible women, stratified by age decade from 25-64 years. 19,981 women were 

invited to participate; they received an introductory letter with login credentials to a Web-

based questionnaire, followed by a postal questionnaire. After three mailing cycles over 4 

months, 10,187 women (52.2%) responded. 264 women declined to participate or returned a 

questionnaire that could not be evaluated. In addition, 726 women were excluded, either 

because of ongoing pregnancy (194), as determined by questionnaire responses, or because of 

parity (525), or because of internal loss due to failure to answer important questions in the 

questionnaire. Thus, the final study population was 9,197 women. 
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The TPR is linked to the personal identity number (PIN), which consists of date of birth, birth 

number, and a check digit, allowing data linkage to other registers.  

The strength of the TPR is its completeness and linkage to the PIN; however, it has some 

minor limitations. The most significant limitation is oversubscription, estimated at 0.5%, due 

to underreporting of emigration. Undersubscription is usually temporary. 

 

Selection of the study population 

The study cohort was restricted to non-pregnant women with no births aged 25- 64 years. The 

Survey Division of Statistics Sweden identified these women from the TPR which includes 

99% of all women in Sweden.  

Statistics Sweden created a sampling frame of 627,049 eligible women (Figure 1). After PIN 

control, 1239 women were excluded due to misclassification by parity, death, emigration, and 

change in social security number. Four independent random samples were drawn from the 

625,810 eligible women, stratified by age decade from 25-64 years. 19,981 women were 

invited to participate; they received an introductory letter with login credentials to a Web-

based questionnaire, followed by a postal questionnaire. After three mailing cycles over 4 

months, 10,187 women (52.2%) responded. 264 women declined to participate or returned a 

questionnaire that could not be evaluated. In addition, 726 women were excluded, either 

because of ongoing pregnancy (194), as determined by questionnaire responses, or because of 

parity (525), or because of internal loss due to failure to answer important questions in the 

questionnaire. Thus, the final study population was 9,197 women. 
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Figure 1. Flow chart of nulliparous women age 25-64 years identified from the Total Population Register 

 aThe source cohort denotes all nulliparous women, aged 25-64 years, registered in Sweden in 2014. bMisclassification for parity, deceased, 

emigrated, and change of social security number was discovered at an id-run performed by Statistics Sweden in January 2014 to exclude 

these categories. This information is updated every fourth week. cNot eligible denotes women that had emigrated or died up to the start of the 

collection period. dMail hindrance denotes mail returned to sender and address not found. eDrop-outs denotes those who actively declined 

participation, who indicated impediment to participate, returned an unusable or blank form, etcetera. fExluded denotes internal loss due to 

ongoing pregnancy, parity or key questions not being answered in the questionnaire 

 

 

 

 

 

 

 

Pelvic Floor Dysfunction in Nulliparous Women  32 

 

 

 

Figure 1. Flow chart of nulliparous women age 25-64 years identified from the Total Population Register 

 aThe source cohort denotes all nulliparous women, aged 25-64 years, registered in Sweden in 2014. bMisclassification for parity, deceased, 

emigrated, and change of social security number was discovered at an id-run performed by Statistics Sweden in January 2014 to exclude 

these categories. This information is updated every fourth week. cNot eligible denotes women that had emigrated or died up to the start of the 

collection period. dMail hindrance denotes mail returned to sender and address not found. eDrop-outs denotes those who actively declined 

participation, who indicated impediment to participate, returned an unusable or blank form, etcetera. fExluded denotes internal loss due to 

ongoing pregnancy, parity or key questions not being answered in the questionnaire 

 

 

 

 

 

 

 

Pelvic Floor Dysfunction in Nulliparous Women  32 

 

 

 

Figure 1. Flow chart of nulliparous women age 25-64 years identified from the Total Population Register 

 aThe source cohort denotes all nulliparous women, aged 25-64 years, registered in Sweden in 2014. bMisclassification for parity, deceased, 

emigrated, and change of social security number was discovered at an id-run performed by Statistics Sweden in January 2014 to exclude 

these categories. This information is updated every fourth week. cNot eligible denotes women that had emigrated or died up to the start of the 

collection period. dMail hindrance denotes mail returned to sender and address not found. eDrop-outs denotes those who actively declined 

participation, who indicated impediment to participate, returned an unusable or blank form, etcetera. fExluded denotes internal loss due to 

ongoing pregnancy, parity or key questions not being answered in the questionnaire 

 

 

 

 

 

 

 

  Al-Mukhtar Othman 

 

33 

 

Questionnaires 

The 40-item questionnaire was distributed via the web and by mail. It included questions on 

demographics: current weight and height, menstruation, current pregnancy, deliveries, 

hysterectomy, menopause, and hormone treatment. These questions were followed by 

validated questions about pelvic floor disorders (PFDs), which served as both a symptom 

inventory and a measure of the extent of bother by PFDs. 

The first section of the questionnaire addressed micturition habits. If the participant confirmed 

UI, further information was to be provided on the duration, frequency and quantity of urine 

leakage. The severity of urinary leakage was assessed using the Sandvik severity index (154). 

The second section contained a validated question to predict the presence of symptoms of 

POP reported by Tegerstedt et al. (122), as well as questions about the frequency of 

symptoms and the degree.  

In the third section, there were questions about bowel incontinence (solid, liquid stool or gas), 

its frequency, the need to wear pads, and the impact on daily life were asked. The severity of 

bowel incontinence was measured using the Wexner Continence Grading scale (155), a 

widely used scale as it is easy for patients to use. 

Questions about help-seeking behaviour and treatment for PFD symptoms were included in 

the questionnaire (Appendix 1). 
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Characteristics of the sample population and the non-responders 

The response rate in this study was 52.2% after three mailing cycles over a four-month 

period. The response rate increased with age from 44.7% in the youngest group (25-34 years) 

to 62.4% in the oldest group (55-64 years). The overall response rate for the Web-based  

version of the questionnaire was 52%, and was more common in the youngest age group, and 

decreased with age. In the youngest age group, 55% of respondents answered via the web. 

The corresponding figures for the remaining strata were 54% for stratum II, 51% for stratum 

III and 43% for stratum IV. 

Non-responders were more often immigrants (63.7%) compared to responders (36.3%) and 

non-Swedish citizens (67.8% vs. 32.2% of responders). Non-responders were also more likely 

to be unmarried (51.2% vs. 48.8%), to live in the suburbs of commuting municipalities 

(53.7% vs. 46.3%), and to have lower income and lower education levels and a post-

secondary education ≤3 years in 40.9% vs. 59.1% (Appendix 2). 

 

Selection bias 

About every second woman answered the questionnaire after three mailing cycles over a four-

month period. Some considerations of selection bias must therefore be made. It is known that 

women with symptoms are more likely to participate in studies; this could lead to an 

overestimation of prevalence of PFDs (156). In addition, when using questionnaires that 

include questions about past events, such as nocturnal enuresis in childhood, recall bias may 

occur, which could lead to overestimation of the association between CNE and PFDs. 
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The symptoms in this study are self-reported; however, it has been shown in several studies 

that self-reported symptoms are consistent when present at the same time of reporting (157-

159).  

Analyses of the non-responder group in this study, suggest selection bias. The non-responders 

were younger, and because PFDs are more common at older ages, PFD symptoms may be  

overrepresented among responders. The non-responder data suggest lower socioeconomic 

status (SES), which is known to be associated with many other predictors of PFDs (8). 

 

Statistics  

The statistical analyses of this thesis were performed with (SPSS Statistics 22, IBM Corp, 

Armonk, NY) in paper I and II and with SAS 9.4, SAS Inc., Cary, NC, USA in paper III and 

IV. Statistical models were built to calculate prevalence rates adjusted for relevant cohort 

characteristics, risk factors and confounders.  

Descriptive data for continuous variables were presented as mean and standard deviation 

(SD), median, and interquartile range (IQR). Categorical variables were presented as 

numbers, percentage and 95% confidence interval (CI). Results were presented as mean 

difference for continuous variables and the difference in percentages for categorical variables 

with 95% CI and P value. Calculation of the 95% CI for the difference between continuous 

variables was based on bootstrapping of 10,000 replicates, identifying the 2.5 and 97.5 

percentiles of the mean difference. Age and BMI were treated as continuous variables or 

stratified as follows: Age categorized into 10-year groups 25-34, 35-44, 45-54, 55-64 years, 

BMI categorized into <25.0, 25.0 -29.9, 30-34.9, ≥ 35, or dichotomized into BMI<30 or ≥ 30  
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kg/m2. Crude and adjusted prevalence and proportion and 95% confidence intervals for all 

outcomes were calculated for each 10-year category. 

The chi-square test and Fisher's exact test were used to compare two groups of categorical 

variables, and Student's t-test and Mann-Whitney U-test were used to compare between two 

groups with continuous variables. Pearson's correlation test was used to calculate the degree  

of correlation between UI and age in paper I. The trend between independent groups was 

analysed using the Mantel-Haenszel chi-square test for dichotomous outcomes and the 

Spearman rank correlation test for continuous variables. The Kruskal-Wallis test was used to 

analyse the trend between multiple ordered versus non-ordered categorical variables in paper 

IV. The estimated probability of outcome parameters was determined using logistic regression 

models and presented as a percentage and the 2-tailed 95% CI of the probability estimate. 

Taking age and BMI into account, adjusted prevalence and odds ratio (OR) were calculated 

from the logistic regression model. Results were presented as age- and BMI-adjusted OR 

(AOR), 95% CI and P value. No adjustment was made for multiple testing. A P value < 0.05 

was considered statistically significant. In each analysis, missing data were accounted for and 

excluded. 

 

Ethical Considerations 

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

(Ethics Committee at Sahlgrenska Academy, Gothenburg University and National Board for 

Health and Welfare), reference no. 776-13; Nov. 18, 2013. All women received written 

information and gave written informed consent before participating in the study. 
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Results  

Paper I 

The crude prevalence of UI increased linearly from 11.7% in the youngest age group to 

24.9% in the oldest. The linear correlation between age and UI was highly significant 

(r=0.86). Prevalence increased 5-fold from 9.7% in the youngest women with normal BMI 

(<25) to 48.4% in the oldest women with BMI≥35. Similarly, leakage ≥1/ week increased 

almost 14-fold from 2.4 to 33.0%, indicating that the combined effect of age and BMI was 

substantial. Bothersome UI almost tripled across all age groups from 2.8 to 7.9%; its 

proportion increased from one in four to one in three (24.4-32.3%) among incontinent 

women. Similarly, nocturia ≥2/night increased fourfold to 17%, and leakage ≥1/week 

increased threefold to 12.8% in the oldest group. The leakage of more than a few drops 

increased threefold to 9.6%. The number of daytime micturitions was similar across ages. 

The proportion of UI subtypes changed over time (Figure 2). MUI increased from 22.9 to 

40.9% in the oldest women, while SUI decreased inversely from 43.6 to 33.0%. The strongest 

association between BMI and age was found for MUI and bothersome UI. While UUI was 

associated with age but not BMI, SUI had a stronger association with BMI than with age.  

Only 0.3% of nulliparous women in the total cohort had undergone surgical treatment, 0.3% 

had received medical treatment, and 1.8% had seen a physician for UI. 

 

 

 

 



Pelvic Floor Dysfunction in Nulliparous Women  36 

 

kg/m2. Crude and adjusted prevalence and proportion and 95% confidence intervals for all 

outcomes were calculated for each 10-year category. 

The chi-square test and Fisher's exact test were used to compare two groups of categorical 

variables, and Student's t-test and Mann-Whitney U-test were used to compare between two 

groups with continuous variables. Pearson's correlation test was used to calculate the degree  

of correlation between UI and age in paper I. The trend between independent groups was 

analysed using the Mantel-Haenszel chi-square test for dichotomous outcomes and the 

Spearman rank correlation test for continuous variables. The Kruskal-Wallis test was used to 

analyse the trend between multiple ordered versus non-ordered categorical variables in paper 

IV. The estimated probability of outcome parameters was determined using logistic regression 

models and presented as a percentage and the 2-tailed 95% CI of the probability estimate. 

Taking age and BMI into account, adjusted prevalence and odds ratio (OR) were calculated 

from the logistic regression model. Results were presented as age- and BMI-adjusted OR 

(AOR), 95% CI and P value. No adjustment was made for multiple testing. A P value < 0.05 

was considered statistically significant. In each analysis, missing data were accounted for and 

excluded. 

 

Ethical Considerations 

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

(Ethics Committee at Sahlgrenska Academy, Gothenburg University and National Board for 

Health and Welfare), reference no. 776-13; Nov. 18, 2013. All women received written 

information and gave written informed consent before participating in the study. 

 

  Al-Mukhtar Othman 

 

37 

 

Results  

Paper I 

The crude prevalence of UI increased linearly from 11.7% in the youngest age group to 

24.9% in the oldest. The linear correlation between age and UI was highly significant 

(r=0.86). Prevalence increased 5-fold from 9.7% in the youngest women with normal BMI 

(<25) to 48.4% in the oldest women with BMI≥35. Similarly, leakage ≥1/ week increased 

almost 14-fold from 2.4 to 33.0%, indicating that the combined effect of age and BMI was 

substantial. Bothersome UI almost tripled across all age groups from 2.8 to 7.9%; its 

proportion increased from one in four to one in three (24.4-32.3%) among incontinent 

women. Similarly, nocturia ≥2/night increased fourfold to 17%, and leakage ≥1/week 

increased threefold to 12.8% in the oldest group. The leakage of more than a few drops 

increased threefold to 9.6%. The number of daytime micturitions was similar across ages. 

The proportion of UI subtypes changed over time (Figure 2). MUI increased from 22.9 to 

40.9% in the oldest women, while SUI decreased inversely from 43.6 to 33.0%. The strongest 

association between BMI and age was found for MUI and bothersome UI. While UUI was 

associated with age but not BMI, SUI had a stronger association with BMI than with age.  

Only 0.3% of nulliparous women in the total cohort had undergone surgical treatment, 0.3% 

had received medical treatment, and 1.8% had seen a physician for UI. 

 

 

 

 



Pelvic Floor Dysfunction in Nulliparous Women  38 

 

 

Figure 2.  Change in the subtypes of UI over time  

 

Paper II 

The prevalence of feeling "a sensation of tissue protrusion (a vaginal bulge)", infrequently, or 

more often in nulliparous women was 7.9%, sometimes or more often in 2.9%, and often in 

0.4%. The BMI-adjusted prevalence of sPOP decreased in all age groups, from 9.8% in the 

youngest to 6.1% in the oldest group. Fifteen of the nulliparous women (0.16%) had 

undergone surgery for prolapse. Bothersome sPOP was more common in the oldest age 

group, 21.7%. 
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Feeling of a vaginal bulge, reported as "often", was less common and increased with age from 

3.9 to 7.0%. Reporting an aggravation of the bulging sensation with heavy lifting was twice as 

common in the oldest women as in the youngest women (22.5% vs 10.9%). 

The symptom "vaginal/vulval rubbing/chafing feeling" was most common among the 

youngest 14.2% and decreased across ages to 7.8% among the oldest women. The association 

between "chafing" and sPOP was strong in all age groups (OR 4.29-6.87) and occurred three 

times more frequently in the youngest age group (e.g., 36.4 vs11.8%). 

The prevalence of urinary urgency/OAB was approximately twice as high in women with 

sPOP. FI occurred almost three times more frequently in women with sPOP (22.9% in women 

aged 25-34 years) compared with women without sPOP (8.5%) across all age groups. In 

contrast, the association between sPOP and UI and all subtypes of UI was inconsistent and 

weaker across all age groups. The presence of one or more concomitant genital symptoms, 

chafing, OAB, or FI, was associated with increasing frequency of a bulging sensation. 

Clustering of pelvic floor symptoms was four times more common in women with sPOP 

(23.2% vs 6.1%). 

A logistic regression model showed that sPOP was associated with younger age (< 35 years, 

OR 1.45; 95% CI 1.23-1.72) but not with obesity (BMI≥ 30) or UI. Chafing was the strongest 

predictor of sPOP (OR 4.25; 95% CI, 3.52-5.12), while OAB was a significant but weaker 

predictor for sPOP. 
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Paper III 

The 926 women with CNE (10.2%) were younger (2.1 years), less likely to be 

postmenopausal (10.9% vs. 17.9%, P <0.0001), and more likely to have a family history 

(mother) of UI compared with the 8140 women without CNE. CNE was more common in 

younger women aged 25 to 34 years (11.4%) compared with older women aged 55 to 64 years 

(7.3%), P for trend <0.0001. However, the association between CNE and adult PFDs was 

similar across ages.  

The prevalence of UI was twice as high in women with CNE (14.8% vs. 28.6%, OR 2.50; 

95% CI, 2.12-2.94; P<0.0001), and the prevalence of all subtypes of UI was also 

approximately twice as high in CNE-positive women. The strongest association was found for 

mixed UI (4.2% vs 9.3%, OR 2.63; 95% CI, 2.03-3.40; P <0.0001). In women without CNE, 

the prevalence of OAB was 18.4% compared to 32.6% in women with CNE (OR 2.34; 95% 

CI, 2.03-3.40; P <0.0001). Daytime micturition ≥ 8 was 24.0% compared to 29.6% in the 

CNE group (P <0.0001) and for nocturia ≥ 2/night 7.8% compared to 12.4% (P <0.0001). 

Other PFDs not related to bladder symptoms, were also consistently higher in women with 

CNE. FI was 11.2% in the non-CNE group and 16.8% in the CNE group (P <0.0001) and 

sPOP was 2.6% compared to 4.8% (OR 1.82; 95% CI, 1.31-2.55; P = 0.0004) (Figure 3). 
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Figure 3. Risk for pelvic floor disorders in nulliparous women with a history of childhood nocturnal enuresis  

 

Surgery for UI was rare in both groups (< 1%), but significantly more common in the CNE-

positive group (0.3 versus 0.8%, P = 0.02), while medication was similar for UI and OAB. 

The rate of missing data varied between 0.3% and 1.9% for different outcomes. 

 

Paper IV 

The prevalence of FI was 9.7% (95% CI, 8.7–10.7) among women aged 25–34 years and 

15.7% (95% CI, 14.0–17.5) in women aged 55–64 years (Figure 4). The age-related BMI-

adjusted risk increase of FI was AOR10yr 1.19 (95% CI, 1.13–1.25, P<.0001). The estimated 

probability of FI was 8.8% at age 25 and 17.6% at 64 years. The rate of severe FI was 

considerably lower, from 1.0% in women aged 25 to 2.3% at 64 years respectively, with an  
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younger women aged 25 to 34 years (11.4%) compared with older women aged 55 to 64 years 

(7.3%), P for trend <0.0001. However, the association between CNE and adult PFDs was 

similar across ages.  
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sPOP was 2.6% compared to 4.8% (OR 1.82; 95% CI, 1.31-2.55; P = 0.0004) (Figure 3). 
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Figure 3. Risk for pelvic floor disorders in nulliparous women with a history of childhood nocturnal enuresis  

 

Surgery for UI was rare in both groups (< 1%), but significantly more common in the CNE-

positive group (0.3 versus 0.8%, P = 0.02), while medication was similar for UI and OAB. 

The rate of missing data varied between 0.3% and 1.9% for different outcomes. 

 

Paper IV 

The prevalence of FI was 9.7% (95% CI, 8.7–10.7) among women aged 25–34 years and 

15.7% (95% CI, 14.0–17.5) in women aged 55–64 years (Figure 4). The age-related BMI-

adjusted risk increase of FI was AOR10yr 1.19 (95% CI, 1.13–1.25, P<.0001). The estimated 

probability of FI was 8.8% at age 25 and 17.6% at 64 years. The rate of severe FI was 

considerably lower, from 1.0% in women aged 25 to 2.3% at 64 years respectively, with an  



Pelvic Floor Dysfunction in Nulliparous Women  42 

 

age-related risk increase of AOR10yr 1.31 (95% CI, 1.12–1.52). The age-related association to 

AI, IGI, severe AI, and severe IGI was weak or absent. The incidence of FI and severe FI 

seemed to plateau in ages up to 45 and above 50 years of age, with an interval of increased 

incidence between age 40 and 50. Except for IGI, a similar pattern was observed for all 

measures of incontinence.  

 

 

Figure 4. Age-related prevalence of different measures of incontinence 

 

Leakage of liquid stool was the dominant type of leakage 93.1% (95% CI, 91.4–94.5), 

whereas leakage of solid stool occurred in 33.9% (95% CI, 31.1–36.7). However, solid and 

liquid stool leakage were combined in ~80%. Conversely, only 29.0% (95% CI, 26.2–31.8) of 

women with liquid stool leakage also had leakage of solid stool. The combination of stool 

with gas was observed in ~80%. The age-related BMI-adjusted risk increase per 10 years for 

leakage of any liquid stool was AOR10yr 1.19 (95% CI, 1.12–1.25) and for any solid stool  

  Al-Mukhtar Othman 

 

43 

 

AOR10yr 1.11 (95% CI, 1.05–1.21). The estimated probability of solid stool leakage with or 

without concomitant gas (excluding liquid stool) was 0.8% at age 25 and 1.1% at 64 years. 

Similarly, liquid stool occurred in 8.3% at age 25 and 12.2% at 64 years. The two dominant 

combinations were liquid+gas (52.6%) and the triple combination solid+liquid+gas (22.2%). 

The pattern of distribution between the different single or combined types of leakage was 

similar in all age groups (Trend P=0.33). All measures of incontinence except IGI increased 

with BMI. BMI and age were risk factors for FI (P<0.0001) with an interaction effect of 

P=0.16. The estimated probability of FI was 8.0% at 25 years and BMI 20 and at 64 years 

and BMI 40, the probability was 29.6%. 

 

General discussion 

 

Aim 

To our knowledge, there has been no survey of different aspects of PFDs that has studied a 

large sample of exclusively nulliparous women of different ages. The primary aim was to 

describe the prevalence and age-related change of PFDs in nulliparous women. A cohort 

restricted to nulliparous women is optimal for studying the background influence of age on 

PFDs. Further, the nulliparous group constitutes a reference group to elucidate the effect of 

pregnancy itself on the pelvic floor. Nulliparous women lack confounding factors associated 

with pregnancy and possible obstetric adverse events, multiple births and mixed delivery 

modes.  
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Study design 
 

We, therefore, designed a study including 20 000 nulliparous women. These women were 

retrieved by Statistics Sweden from the TPR. Inclusion criteria for the study were non-

pregnant women aged 25-64 years who had not given birth and were 25-64 years of age.	The 

lower limit of the age span was set to 25 years because studies of adolescent girls and young 

women indicate that the prevalence of PFDs, especially UI, have been shown to stabilize in 

the third decade.  

The 20 000 participants were grouped into four independent simple random samples, 

stratified by decades of age. The cohort was oversampled for the two youngest age groups 

intended for a subsequent longitudinal follow-up study. The eligible nullipara women were 

investigated using a web or postal 40-item questionnaire about PFDs conducted in 2014. The 

questionnaire was answered by 10 187 women, after 3 mailing cycles during a 4-month 

period. The web form was used by 52%.  

 

 

Methodological considerations 
 

Internal validity 

 

Internal validity is achieved when the study design reflects what was observed, and the 

conclusion can be attributed to the influence of the independent factors rather than 

confounding factors. Bias and systematic error compromise internal validity (160). 

 

  Al-Mukhtar Othman 

 

45 

 

Information bias 

In this study, data were collected from the Total Population Register (TPR) based on 

administrative data from the Swedish Tax Agency which has a high coverage of almost 

100%. 

However, parity data are occasionally inaccurate due to migration. Therefore, a control 

question on pregnancy and parity was included in the questionnaire. Data on current weight, 

height, and PFD symptoms were reported by participants via the questionnaire and are 

dependent on participants' willingness and ability to provide accurate information. However, 

misinterpretation of questions, inaccurate current weight and height data and the social 

desirability of answering questions on sensitive topics may underestimate or overestimate the 

associations and prevalence rates (161).  

 

Selection bias 

Symptomatic women may be overrepresented because they may be more willing to participate 

in studies compared with asymptomatic women (156). Analysis of the non-responder group 

revealed that older women had a higher response rate than younger women, suggesting that 

women with symptoms, which are more prevalent in older groups, are more willing to 

respond. This could inflate prevalence rates. 

This study, like other cohort studies, is based on the assumption that a group of young women 

today is an adequate substitute for older women from the past that they must follow paths of 

change calculated from arithmetic lines of best fit. Thus, the results may be biased by time- 
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dependent intergenerational differences that result from changes in characteristics and 

experiences during different calendar periods rather than from pure age-related changes. 

 

External validity  

External validity refers to the ability to generalize the results of the study. The study 

population was a large random sample with reliable information about: nulliparity; exclusion 

of possible current pregnancy; provided age and BMI; covering 40 years, resulting in a high 

generalizability of our results. The results cannot be generalized to pregnant or parous 

women. The population studied in this thesis was predominantly Caucasian; therefore, results 

for other ethnic groups should be cautioned. 

 

Strengths and limitations 

One of the strengths of this study is the large, randomly selected cohort of women from a 

national register from a homogeneous Nordic population.  The design and statistics of this 

study were aimed to improve the control of confounding factors in order to increase precision, 

accuracy and efficiency of valid results. Another strength was that the nulliparous cohort 

covered a period from 25 to 64 years of age. The nulliparous cohort was restricted to women 

younger than 65 years to avoid confounding by age-related diseases. The questionnaire 

contained validated questions about UI, sPOP and AI/FI according to the IUGA/ICS 

definitions. Nulliparity was verified in the TPR and controlled for in the questionnaire. One of 

the limitations was that symptoms and their severity were self-reported and therefore 

dependent on participants' willingness and ability to report them, which may change with age. 

However, self-reported symptoms were considered the most appropriate tool for eliciting  
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information about sensitive topics (156) and are consistent and valid when present at the time 

of reporting (158, 159). Surveys that include past events (such as CNE) carry a risk of recall 

bias; however, the response rate for this question was exceptionally high (99%). CNE was 

more often reported in younger women compared with older, likely due to forgetfulness 

coming with age, but may also be due to a generational shift in attitudes toward the stigma of 

CNE.  

The participation rate was 52%, which is consistent with other epidemiological studies in the 

field (162). The response rate increased steadily with age, from 43% in the youngest group to 

63% in the oldest age group. This suggests that the older women may be more compliant and 

motivated to respond, but it could also be because they are more likely to have symptoms and 

be willing to respond. Since symptoms are more common in older women, this may have 

overestimated the overall prevalence. Generally, an obvious limitation was the lack of 

objective assessment of PFD. However, an objective assessment would have been very 

impractical and might have led to another type of selection bias. The diagnosis of POP was 

mainly based on the perception of a vaginal bulge. This is particularly relevant to sPOP, as the 

distinction between normal and disease states is misleading and arbitrary, as POP is not a 

uniform, easily definable pathological condition, but rather a continuum or spectrum ranging 

from barely existing to clearly present. Diagnostic questions based on symptoms are therefore 

considered to be prone to spectrum bias. 

 

 

 

 



Pelvic Floor Dysfunction in Nulliparous Women  46 

 

dependent intergenerational differences that result from changes in characteristics and 

experiences during different calendar periods rather than from pure age-related changes. 

 

External validity  

External validity refers to the ability to generalize the results of the study. The study 

population was a large random sample with reliable information about: nulliparity; exclusion 

of possible current pregnancy; provided age and BMI; covering 40 years, resulting in a high 

generalizability of our results. The results cannot be generalized to pregnant or parous 

women. The population studied in this thesis was predominantly Caucasian; therefore, results 

for other ethnic groups should be cautioned. 

 

Strengths and limitations 

One of the strengths of this study is the large, randomly selected cohort of women from a 

national register from a homogeneous Nordic population.  The design and statistics of this 

study were aimed to improve the control of confounding factors in order to increase precision, 

accuracy and efficiency of valid results. Another strength was that the nulliparous cohort 

covered a period from 25 to 64 years of age. The nulliparous cohort was restricted to women 

younger than 65 years to avoid confounding by age-related diseases. The questionnaire 

contained validated questions about UI, sPOP and AI/FI according to the IUGA/ICS 

definitions. Nulliparity was verified in the TPR and controlled for in the questionnaire. One of 

the limitations was that symptoms and their severity were self-reported and therefore 

dependent on participants' willingness and ability to report them, which may change with age. 

However, self-reported symptoms were considered the most appropriate tool for eliciting  

  Al-Mukhtar Othman 

 

47 

 

information about sensitive topics (156) and are consistent and valid when present at the time 

of reporting (158, 159). Surveys that include past events (such as CNE) carry a risk of recall 

bias; however, the response rate for this question was exceptionally high (99%). CNE was 

more often reported in younger women compared with older, likely due to forgetfulness 

coming with age, but may also be due to a generational shift in attitudes toward the stigma of 

CNE.  

The participation rate was 52%, which is consistent with other epidemiological studies in the 

field (162). The response rate increased steadily with age, from 43% in the youngest group to 

63% in the oldest age group. This suggests that the older women may be more compliant and 

motivated to respond, but it could also be because they are more likely to have symptoms and 

be willing to respond. Since symptoms are more common in older women, this may have 

overestimated the overall prevalence. Generally, an obvious limitation was the lack of 

objective assessment of PFD. However, an objective assessment would have been very 

impractical and might have led to another type of selection bias. The diagnosis of POP was 

mainly based on the perception of a vaginal bulge. This is particularly relevant to sPOP, as the 

distinction between normal and disease states is misleading and arbitrary, as POP is not a 

uniform, easily definable pathological condition, but rather a continuum or spectrum ranging 

from barely existing to clearly present. Diagnostic questions based on symptoms are therefore 

considered to be prone to spectrum bias. 

 

 

 

 



Pelvic Floor Dysfunction in Nulliparous Women  48 

 

Considerations regarding definitions and classifications 

A questionnaire with validated questions was used for the identification of the different forms 

of PFD. At the beginning of the project, there was no complete questionnaire for all PFDs. 

We created a 40-item questionnaire that contained three different validated symptom-specific 

instruments: Sandvik’s severity index for UI, Tegerstedt`s for POP, and the Jorge/Wexner 

severity score for AI (155, 163, 164).  

Symptom severity and degree of bothersomeness for UI and subtypes of UI are important 

aspects because of its mental impact and the socio-economic consequences (82, 165).  

Self-reported symptoms may differ from clinical assessment. MUI, the most bothersome 

subtype of UI, occurred more frequently in women when reported in a questionnaire than 

when diagnosed by urodynamics (166, 167). This could inflate the prevalence rates reported 

in our study. However, Sandvik et al. have shown that even clinical assessment and 

urodynamics may overestimate the condition by misdiagnosing a pure SUI as MUI (167). 

The Sandvik severity index used in this study is a semi-objective classification of the severity 

of UI, based on information collected with a postal questionnaire (163). 

Symptoms of UI, if it causes bother or not, and to what degree, may be considered an 

essential criterion for whether the PFDs are relevant to motivate prevention and treatment 

(168). For this purpose, the participants were asked to answer whether or not the condition 

caused bother and to what extent. 

Symptomatic POP was assessed using the 5-item questionnaire of Tegerstedt et al. with the 

key symptom "feeling of a vaginal bulge" followed by the selection of symptom frequency 

"Never, Infrequently, Sometimes and Often". A positive response was affirmed if the  
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participant answered: "Infrequently, Sometimes, or Often". The vaginal bulge question was 

validated in Swedish women with mixed parity (164). They found a positive predictive value 

of about 60%, meaning that 40% of women classified as sPOP did not have a clinical 

prolapse. However, the negative predictive value was 97%, meaning that only 3% of women 

classified as not having prolapse actually had clinical prolapse. Nulliparous women are more 

likely to produce false-positive responses due to coexisting conditions from the vulvar/vaginal 

area that trigger sensations that mimic and are misinterpreted as genital prolapse. This is a 

typical example of a spectrum bias (169). 

Childhood nocturnal enuresis was affirmed if the participant affirmed "Were you a bed-wetter 

in childhood?" and "At what age did it stop?". The age cut-off was set at 5 years or older, as 

this age is used by the DSM-5 (153). 

FI was defined as accidental leakage of solid or liquid stool, with or without gas leakage. AI 

was defined as FI or isolated gas incontinence (IGI). Severe incontinence (FI, AI and IGI) 

was defined as a bothersome condition (some bother, much bother, a major problem, but not a 

minor nuisance) occurring several times a month or more often. It is challenging to compare 

prevalence rates of FI due to different cut-offs for frequency. Telephone and face-to-face 

interviews to collect data report lower prevalence than studies based on self-reporting 

symptoms from a questionnaire because of the sensitive nature of this issue (157, 159).  It has 

been reported that 70-90% of women with FI are reluctant to report symptoms to their 

physician or to seek care (170-172). However, there is a positive association between health 

care seeking behavior and symptom severity. Bharucha et al reported that 48% of women 

with sever FI had consulted a physician for their symptoms compared to the overall rate of 

help-seeking in the study population of 10% (138).  
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Results, results in context, and comments 

Paper I 

Our main findings were that urinary function in nulliparous women deteriorated during the 4 

most active decades of adult life. However, 75% remained continent by age 65, and among 

women with normal BMI, this was true for > 80%. 

Of note is the negligible number of medical interventions for UI, which occurred in only 0.3% 

of all nulliparous women and 2% of nulliparous women with UI. 

In terms of both prevalence and severity, all aspects of urinary dysfunction increased with 

age, except for the number of "daytime micturition " and "other UI". The most significant 

increase was observed for nocturia ≥2, MUI, leakage ≥ 1/week, leakage of more than a few 

drops of urine, and bothersome UI. This indicates that a significant proportion of women, 

with no pervious childbirth, have a dysfunctional pelvic floor. 

To our knowledge, there has been no study on various aspects of UI that has examined a large 

population of exclusively nulliparous women of various ages. Several population-based cross-

sectional studies have presented nulliparas from a wide age range as a subcategory of parity 

(2, 173-175), but have not stratified them by age and thus cannot be used for comparison with 

our data. The study by Nygaard et al. (2) reported that 6.5% of nulliparous women ≥20 years 

had UI (defined as moderate to severe incontinence according to Sandvik et al (163)). Recent 

studies using validated questionnaires and the ICS definition of UI reported a UI prevalence 

of 11-21% (92, 176, 177) in selected cohorts of young nulliparous women aged 20-35 years, 

which is consistent with the UI prevalence in our youngest age group (25-34 years). The 

EPINCONT study, unlike other studies, reported the prevalence of UI (any leakage) of  

 

  Al-Mukhtar Othman 

 

51 

 

nullipara for different age groups in 2001 (20). The prevalence of UI in the age group 20-34 

years was 8%, which is similar to our youngest group (10.1%), considering the slightly wider 

downward age range in the EPINCONT study. However, their results showed no further 

increase in the prevalence of UI in the age group 35-44 years 15% to 18% in the age group 

45-54 years and 16% in women aged 55-64 years. In contrast, in this study, the positive 

correlation between advancing age and increasing prevalence of UI was positive and highly 

significant for linearity (r=0.86), indicating a large effect size. Indeed, most of the more 

severe forms of UI and any UI increased linearly. Linearity is important because it may 

facilitate a possible comparison between nullipara and women of different parity and age. 

Interestingly, previous studies of predominantly parous women have shown that UI 

prevalence increases linearly with age (95, 178, 179). 

In the present study, the prevalence proportion and progression of UI subtypes showed an 

interesting age-related pattern. The observed decline for isolated SUI in older women need 

not be explained by recovery or coping strategies alone. It is more likely due to "recruitment" 

into the MUI group, i.e., women who initially have isolated SUI also have urgency symptoms 

later. Similarly, women who initially have isolated UUI also get stress incontinence 

symptoms. In both cases, they would end up having MUI, which was supported by the 

observation that MUI showed the greatest age-related increase; this pattern of change over 

time has been observed previously (178). 

 

Paper II 

The main finding of our study is that sPOP prevalence was high and highest in the youngest 

women, and decreased with age. Conversely, the number of surgical procedures for POP was  
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nullipara for different age groups in 2001 (20). The prevalence of UI in the age group 20-34 

years was 8%, which is similar to our youngest group (10.1%), considering the slightly wider 

downward age range in the EPINCONT study. However, their results showed no further 

increase in the prevalence of UI in the age group 35-44 years 15% to 18% in the age group 

45-54 years and 16% in women aged 55-64 years. In contrast, in this study, the positive 

correlation between advancing age and increasing prevalence of UI was positive and highly 

significant for linearity (r=0.86), indicating a large effect size. Indeed, most of the more 

severe forms of UI and any UI increased linearly. Linearity is important because it may 

facilitate a possible comparison between nullipara and women of different parity and age. 

Interestingly, previous studies of predominantly parous women have shown that UI 

prevalence increases linearly with age (95, 178, 179). 

In the present study, the prevalence proportion and progression of UI subtypes showed an 

interesting age-related pattern. The observed decline for isolated SUI in older women need 

not be explained by recovery or coping strategies alone. It is more likely due to "recruitment" 

into the MUI group, i.e., women who initially have isolated SUI also have urgency symptoms 

later. Similarly, women who initially have isolated UUI also get stress incontinence 

symptoms. In both cases, they would end up having MUI, which was supported by the 

observation that MUI showed the greatest age-related increase; this pattern of change over 

time has been observed previously (178). 

 

Paper II 

The main finding of our study is that sPOP prevalence was high and highest in the youngest 

women, and decreased with age. Conversely, the number of surgical procedures for POP was  
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negligible in this cohort of nulliparous women aged 25 to 64 years. The cut-off point of 

symptom frequency to define a positive response had a critical impact on prevalence rates and 

decreased dramatically with higher frequency. In addition, the symptom "bulging" was 

strongly associated with the symptom "chafing" and similarly, although somewhat weaker, 

with the co-occurrence of FI and urgency/OAB. The proportion of co-occurring symptoms 

increased linearly with increasing frequency of "bulging". 

In contrast to our findings, two cross-sectional studies of randomly selected US women aged 

≥20 years reported an sPOP prevalence of 0.6% in subgroups of nulliparous women (2). In 

the survey by Nygaard et al. (2), the question for sPOP was, "Do you experience bulging or 

something falling out that you can see or feel in the vaginal area?" Two of 396 nulliparous 

women admitted to this symptom. Tegerstedt et al. (122) used a postal questionnaire to 

determine the prevalence of POP in a survey of 5489 randomly selected women living in the 

city of Stockholm. Of 1458 nullipara (mean age 44 years), 35 (2.4%) answered in the 

affirmative to the question "Do you have the sensation of tissue protrusion (vaginal bulge) 

from the vagina?" which is identical to the question used in our study (122). In a recent 

questionnaire study by Cooper et al. (180) from a UK community practice with women aged 

> 18 years  (both parous and nulliparous), two questions from the International Consultation 

at Incontinence Questionnaire for Vaginal Symptoms (ICIQ-VS) were used to identify POP: 

"Are you aware of a lump or bulge in your vagina?" and "Do you feel that a lump or bulge is 

coming out of your vagina so that you can feel or see it/it from the outside?". Interestingly, 

the prevalence was 8.4 and 4.9%, respectively (180). These results suggest that the content, 

wording, and definition of a positive response may significantly affect the prevalence rate.  

In contrast to studies based on self-report, the prevalence of prolapse based on clinical 

investigations has provided more consistent results. A few studies based mainly on  
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convenient samples of women attending outpatient clinics have described POP-Q stages in 

nulliparous women of different ages. In four studies with a total of 607 nulliparous women, 3 

women aged <60 years had POP-Q stage≥3 (0.5%), and 20-25% had prolapse stage 2 (123, 

125, 181-183). Because of selection bias in outpatient samples, these results are likely 

overestimated.  

There are also case-reports of rare causes of prolapse in nulliparous women. They form a 

heterogeneous group with various medical conditions such as connective tissue diseases, 

previous pelvic surgery, undergone pelvic fractures, spinal cord injuries, persistent severe 

constipation, and excessive strenuous physical activity (184-187). We had no information 

about these conditions in the questionnaire.  

The rarity of prolapse in nullipara is supported by registry data on prolapse surgery. 

According to the Swedish GynOp Registry (188), 278 (0.8%) of all reconstructive prolapse 

procedures in the 7-year period 2010-2016 (n=33,124) were performed in women who 

reported being nulliparous. The study by Lo et al. reported on 1275 surgically treated women 

with prolapse at POP-Q stage ≥3. In this large sample from a Taiwanese centre collected 

between 2005 and 2015, 8 women were nulliparous (0.55%) (185).  

Although the relationship between clinical stage and POP symptoms is unpredictable (189), 

symptoms have been shown to increase markedly once the leading edge reaches 1 cm distal to 

the introitus; therefore, some patients with POP-Q stage 2 and all with stage ≥3 are included 

(190). Tan et al. found that women with POP-Q stage 2 had symptoms 1 cm above the 

introitus in 24% and at the hymenal remnant in 49% (191). Given that stages 0 and 1 (>80%) 

predominate in nulliparous women (123, 181-183) with the distribution most likely skewed 

toward the more proximal and asymptomatic stages 0-2, the prevalence of symptoms due to  
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anatomic prolapse in nulliparous women aged 60 years or older should theoretically not 

exceed 1-2%. 

The overall rarity of POP in nulliparous women is confirmed by the low percentage of POP 

operations in this group (0.55-1.5%) (184, 188), which may be explained by the absence or 

presence of low pelvic organ prolapse quantification (POP-Q) STAGES (0, 1 and 2) on 

clinical examination up to the age of 60 years (181). It is a common belief that it may take 

many years after childbirth for the symptoms and signs of POP to manifest themselves and for 

women present for examination and treatment (192, 193). This is supported by the 

observation that the surgical treatment peaks after the age of 70 (4). This long delay may be 

due to biological ageing or to external components, the effects of which extend over a longer 

period of time during which the clinical condition deteriorates and symptoms appear that 

affect the well-being and quality of life of the affected women (194, 195). This long latency 

period makes it difficult to determine the relative influence and timing of causative 

components for the onset of POP. 

The relationship between POP-Q stage 0, and the symptom of "bulging" was studied by 

Tegerstedt et al. (122, 164). In 199 women, they found that "bulging" occurred " Infrequently 

" in 6.0%, "sometimes" in 2.5%, and "often" in 0%. 

This study is a unique natural experiment and the first to report the proportion of clearly false-

positive responses in a large group of women who had no clinically detectable prolapse. In 

addition, their results are very similar to the result of the present study 5.1, 2.4, and 0.4% 

(Infrequent/sometimes/often). This similarity is significant because both Tegerstedt et al. and 

the present study used the same question for sPOP, analysed a randomly selected Swedish 

population, and were conducted within 10 years. It seems reasonable, therefore, to expect that  
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both nulliparous women older than 65 years and women without anatomical prolapse self-

report that they have "bulging" ("Infrequently/Sometimes/often") ≈8%. These data also 

demonstrate that the choice of symptom frequency cut-off to define a positive response is 

critical to prevalence rates.  

In this study, the prevalence and age-related trend of sPOP were counterintuitive, suggesting a 

spectrum effect (196). Unlike UI and FI, genital prolapse is not a uniform, easily definable 

pathological condition but rather a continuum ranging from barely present to markedly 

present. The distinction between a normal variant and a disease state POP is considered 

arbitrary (197), both on the basis of clinical examination (169) and on the basis of diagnostic 

questions that are symptom-based and considered particularly prone to spectrum bias. In 

surveys with a low prevalence of the target condition, there may be more individuals in whom 

the condition is less severe and atypical (196), further increasing the likelihood of a spectrum 

effect. Nulliparous women, whose clinical stages tend to be "Non-existent" and some milder 

forms, might interpret the question of "bulging" differently than women with genital prolapse 

beyond the hymen, who experienced the disease-specific symptom often and over a long 

period of time. For example, in the study by Tegerstedt et al., the symptom of "bulging" was 

experienced "Sometimes or more often" in 85.5% of women with clinically confirmed POP 

and 2.5% of women with POP-Q stage 0 (164). In our study, the prevalence of sPOP, defined 

by the cut-off frequency that included only those who had the symptom "Sometimes or more 

often", was similar (2.9%). 

The puzzle of false-positive responses in women without clinical prolapse has not yet been 

satisfactorily investigated. If there is no prolapse, the sensation perceived as "bulging" must 

be due to other conditions. Asking about a bulging sensation is more likely to result in false-

positive responses if coexisting conditions at the same anatomic site produce sensations that  
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mimic the classic symptom and are misinterpreted (196, 198). Young age (<35), overweight 

and obesity, and enuresis were significantly but weakly associated with the " bulging" 

symptom. The strong association between UI and prolapse in the literature (7) was not 

observed in this study, further indicating that anatomical prolapse was not present. The three 

most robust predictors of sPOP were chafing, urgency/OAB and FI. The high prevalence of 

"chafing" in women in the youngest age group may be explained by their high physical and 

sexual activity. The association between the successive increase in prevalence and clustering 

of these conditions and the increasing frequency of sPOP suggests that they may contribute to 

the sensations perceived as "chafing" and lead to false-positive responses. 

 

Paper III 

The main finding of this study was that all parameters of lower urinary tract symptoms and 

incontinence were approximately twice as high in nulliparous women with a history of CNE. 

A wide range of lower urinary tract symptoms: UI, SUI, UUI, MUI, moderate to severe UI, 

UI 10 YEARS, urinary frequency ≥ 8/day, nocturia ≥2/night and urgency/OAB, sPOP, FI and 

≥ 1 PFDs were more common in women with a history of CNE than in women without a 

history of CNE suggesting that there is at least one common causal factor linking CNE to 

these adult pelvic floor disorders. 

The earliest studies of a possible association between CNE and PFDs in adulthood showed an 

association with UUI in adulthood, but not SUI (149, 150, 199). These observations were later 

confirmed for UUI (OR 2.7, P 0.005) and severe UI (OR 2.9, P=0.002) in the study by  
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Kuh et al. comprising 1333 predominantly multiparous women aged 48 years (151). In a 

clinical evaluation of 1021 women attending their annual gynaecological examination, 

Gurbuz et al. found an association between CNE and SUI and FI, but no association with 

MUI and UUI (148). Fitzgerald et al. showed an association with weekly or frequent UUI in 

adults (OR 2.7), but no association with urinary frequency ≥ 8/day, nocturia ≥2/night, urinary 

urgency or SUI weekly and more frequently (200). D' Ancona et al. interviewed patients 

presenting to an outpatient clinic with UI (585 women, 76 men, mean age 54 years) and found 

that those with MUI and UUI in adulthood were more likely to have a history of CNE than 

those with SUI (147). Although preferentially focused on UI, the results of these studies were 

inconsistent and based on smaller, often convenient samples of women with mixed parity. 

The main difference between these previous studies and the present study was that the main 

confounding factor for the occurrence of PFDs, caused by childbirth, was excluded by using 

only nulliparous women. In addition, the current study was based on a large nationwide and 

randomly selected cohort. 

An interesting finding of this study was the relationship between CNE and sPOP and between 

CNE and FI and bothersome FI. There are reasons to be skeptical about the rate of sPOP in 

nulliparous women both with and without CNE, due to the rarity of the condition in 

nulliparous women and the misdiagnosis of the "bulging" question leading to false-positive 

responses, as discussed earlier in Paper II. However, there is no obvious reason to reject the 

conclusion that the difference in prevalence between women with and without CNE reflects a 

genuine difference in pelvic support. 
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 Paper IV 

The main finding of this study was that the predominant type of leakage in nulliparous 

women with FI was liquid stool leakage, which occurred in >90% of cases. Solid stool 

leakage occurred in one in three women, of whom ~80% also had leakage of liquid stool. 

Isolated leakage of liquid stool increased significantly in all age groups, while isolated solid 

stool occurred in <0.4% overall. The distribution pattern of different types of leakage was 

similar in all age groups. BMI and age were interacting risk factors for FI. 

There is limited information in the literature on FI in adult 0-para women. In a Norwegian 

survey of 1448 (predominantly rural) 0-para women aged ≥30 years, FI was found in 3.0% 

and AI in 17.3%, of which > 97% had gas incontinence (201). A Danish study surveyed 1375 

non-pregnant 0-para (mean age 26 years) from the catchment area of Copenhagen University 

Hospital (202). The rate of leakage of solid stool was 2.5%, similar to the probability of 

leakage of solid stool at age 25 years in this study, which was 3.3%. Th probability of liquid 

stool leakage more than doubled from 8.1% to 19.2% at age 25 years in this study. The likely 

explanation for this discrepancy is that the Danish cohort was younger and more metropolitan. 

In a Dutch survey of 291 nullipara (mean ~40 years), 7.2% had FI, comparable to the FI 

probability of 11.6% at age 40 in this report (203).Varma et al. described 385 nullipara aged 

40-69 years, who had FI in 20% (204), comparable to a probability of 16% at age 60 in this 

study. Most previous studies were small or used convenience samples from hospitals and 

regional surveys, limiting comparison with our results. This study is the first to describe FI 

over four decades in a randomly selected large national cohort.  
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Two recent systematic reviews have summarized information on the prevalence and risk 

factors for FI among women living in the community (80, 132). In three studies with 

representative samples, the median prevalence of FI was 11.2% (80). The mean prevalence in 

the surveys reviewed by Sharma et al. was ~12% (132). These results agree well with the 

finding of this study (11.8%). There are many causes of involuntary stool and gas leakage that 

originate in the intestinal tract or posterior compartment of the pelvic floor (205, 206). The 

differences reported in the literature regarding measures of bowel incontinence, presentation, 

frequency of leakage, co-occurring symptoms, the timeline, and various aspects of impact do 

not point to a specific causal component (206, 207). These reported differences pose a 

challenge to research on the relationships between incontinence and birth-related injuries. 

Although liquid stool per se is pathognomonic for some form of bowel dysfunction, its 

presence in women with FI does not preclude a concomitant sphincter dysfunction that lowers 

the threshold for leakage (132). Involuntary anal leakage may also occur despite a completely 

intact continence mechanism (205). 

Many population-based studies of community-dwelling women have identified IBS and 

diarrhoea as major risk factors for FI (141, 170, 208, 209). The global prevalence of IBS is 

estimated to be ~11% (210, 211), and is twice as common in women than in men (212). Thus, 

the prevalence in women is almost 15%. Furthermore, unlike women, FI in men is 

predominantly due to impaired rectal sensation and disturbances of evacuation (213). In 15-

20%, IBS overlaps with FI (214, 215). It seems reasonable to assume that 0-para women 

should resemble women in the general population in terms of various enteric risk factors for 

FI. In a recent cohort study on FI in IBS patients, diarrhoea according to the Rome III criteria 

(216), occurred in ~85%, similar to our finding for leakage of liquid stool in more than 90%. 

The combination of solid and liquid stool leakage, a typical feature of IBS, was noted in  
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40-69 years, who had FI in 20% (204), comparable to a probability of 16% at age 60 in this 

study. Most previous studies were small or used convenience samples from hospitals and 

regional surveys, limiting comparison with our results. This study is the first to describe FI 

over four decades in a randomly selected large national cohort.  
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Two recent systematic reviews have summarized information on the prevalence and risk 

factors for FI among women living in the community (80, 132). In three studies with 

representative samples, the median prevalence of FI was 11.2% (80). The mean prevalence in 

the surveys reviewed by Sharma et al. was ~12% (132). These results agree well with the 

finding of this study (11.8%). There are many causes of involuntary stool and gas leakage that 

originate in the intestinal tract or posterior compartment of the pelvic floor (205, 206). The 

differences reported in the literature regarding measures of bowel incontinence, presentation, 

frequency of leakage, co-occurring symptoms, the timeline, and various aspects of impact do 

not point to a specific causal component (206, 207). These reported differences pose a 

challenge to research on the relationships between incontinence and birth-related injuries. 

Although liquid stool per se is pathognomonic for some form of bowel dysfunction, its 

presence in women with FI does not preclude a concomitant sphincter dysfunction that lowers 

the threshold for leakage (132). Involuntary anal leakage may also occur despite a completely 

intact continence mechanism (205). 

Many population-based studies of community-dwelling women have identified IBS and 

diarrhoea as major risk factors for FI (141, 170, 208, 209). The global prevalence of IBS is 

estimated to be ~11% (210, 211), and is twice as common in women than in men (212). Thus, 

the prevalence in women is almost 15%. Furthermore, unlike women, FI in men is 

predominantly due to impaired rectal sensation and disturbances of evacuation (213). In 15-

20%, IBS overlaps with FI (214, 215). It seems reasonable to assume that 0-para women 

should resemble women in the general population in terms of various enteric risk factors for 

FI. In a recent cohort study on FI in IBS patients, diarrhoea according to the Rome III criteria 

(216), occurred in ~85%, similar to our finding for leakage of liquid stool in more than 90%. 

The combination of solid and liquid stool leakage, a typical feature of IBS, was noted in  
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~40% (214). Likewise, women in this study, had combined solid and liquid stool leakage in 

~30%.  

Age is the most commonly reported risk factor for FI, as summarized by Ng et al (80). In our 

study, age was a risk factor for FI and severe FI (both P<0.0001). The incidence of FI and 

severe FI appeared to plateau at ages up to 45 and over 50 years, with an apparent increase in 

incidence between 40 and 50 years. A similar pattern was described by Simrén et al. in IBS 

patients with FI (214). While FI is widely recognized as common in the elderly and associated 

with frailty and multiple comorbidities (217), we found that FI even in the absence of 

childbirth, increased already from age 25.  

We also found that increasing BMI was significantly associated with FI (P<.0001). Currently, 

there are only a few conflicting studies on the effect of BMI on FI (81, 140, 201, 218).  

Obesity is potentially associated with FI through many pathways. Obesity is associated with 

diarrhoea, which may be caused by diabetes and its medications, excessive intake of low fibre 

diet, and bile acid diarrhoea after cholecystectomy (78). Diarrhoea occurs in 5-35% of 

diabetics, and diarrhoea was the strongest risk factor for FI identified in several population-

based studies (80).  

Leakage of solid faeces is considered a critical measure of incontinence in some scenarios. 

Colorectal surgeons consider solid stool leakage to be the singular most important component 

of FI, as it directly reflects the integrity of the anal continence mechanism and serves as an 

important tool in assessing the outcome of sphincter reconstructive surgery. In epidemiology, 

incontinence to solid faeces is a decisive measure of an obstetric anal sphincter injury (OASI) 

(207). In population-based studies, constipation and solid stool were among the three most 

commonly reported factors not associated with FI (80). This is consistent with our findings  

  Al-Mukhtar Othman 

 

61 

 

showing an overall rate of solid stool leakage of <0.4%. In addition to childbirth, other events 

may directly compromise the continence mechanism. These include perineal sepsis with 

abscess and fistula formation and subsequent surgery, sphincterotomy, failed 

haemorrhoidectomies, and neurogenic or mechanical trauma, but these are all rare in 

community-dwelling women (79). This was supported in a representative cohort study of 

1610 Swedish citizens where leakage of solid stool occurred in 1.4% of women and 0.4% of 

men (219). In an Irish study on 0-para women at 15- weeks' gestation, 1.2% reported FI with 

normal stool (121). In IBS patients seeking care at primary and tertiary care facilities (both 

genders), FI occurred in 6% of those with constipation according to Rome III criteria (214, 

220).  

In this study, liquid stool and gas leakage dominated. Concomitant leakage of “solid” and 

“liquid” stool was common, and isolated leakage of solid stool was negligible, suggesting that 

FI was most likely caused by IBS. The similarity in the distribution of the different 

presentations of leakage between all age groups and the fact that FI was prevalent among the 

youngest 0-para, also suggests that FI was caused by the same condition across ages. It will 

therefore be difficult to determine the impact of OASI on FI in population-based studies due 

to these highly prevalent and strong confounding factors such as IBS, age, BMI, and other 

prevalent factors, e.g., eating habits, smoking, and diabetes, that may trigger liquid stool and 

diarrhoea (ref). This most likely explains why, in the 10 studies reviewed by Ng et al, 

obstetric history or previous obstetric trauma were among the three most commonly reported 

factors not associated with FI (80). To determine whether or not OASI is a risk factor for FI, 

we propose to increase the accuracy of studies by limiting the study population to vaginally 

delivered women matched for parity, with and without a history of sphincter injury (67, 221). 
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Conclusions 

1. Over a time-span of 40 years starting at the age of 25, the prevalence of virtually all 

UI parameters increased. By age 55-64 years, every fourth nulliparous woman had 

developed UI. This suggests that the female pelvic floor is inherently vulnerable and 

prone to developing functional disorders. 

 

2. The prevalence of sPOP in nulliparous women reported in this study was higher than 

in most previous reports.  The symptom "bulging" was strongly associated with the 

symptom "chafing." The number of surgical procedures for prolapse was negligible in 

this cohort of nulliparous women aged 25 to 64 years suggesting that genital prolapse 

is rare in nulliparous women. The inflation of our results could be due to the 

predominance of weak and infrequent symptoms and the clustering of other conditions 

mimicking sPOP.  

 
 

3. The various forms of PFD and lower urinary tract symptoms in nulliparous women 

were approximately doubled in nulliparous women with a history of CNE. Therefore, 

CNE was a significant predictor of a wide range of PFD, indicating the possible 

existence of at least one common causal factor linking CNE to late PFD in nullipara 

aged 25-64 years. 
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4. FI was prevalent in women unaffected by childbirth and was almost exclusively linked 

to symptoms of enteric dysfunction, with a pattern similar to that in IBS. The 

contribution of a failing pelvic continence mechanism seemed to be negligible. 
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Appendix 

Appendix 1: Questionnaire 
Questionnaire 

 

Q1 How tall are you?   

                                   

                             cm 

Q2 How much do you weigh?       

                     

                             kg 

Q3 Have you given birth? 

  

                             

Yes  

If so, how many children have 

you had?     _______ 

No, I have not given birth 

Q4 Do you still have menstrual periods?  

 

Yes/No 

If yes, go to Q6 

Q5 If you have no menstrual periods, what is the cause? 

 

 

 a Are you pregnant? 

 

Yes/No 

b Has your uterus been removed? 

 

Yes/No 

c Do you use an intrauterine hormone device? 

 

Yes/No 

d Are you in the menopause? Yes/No 
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e Do you use estrogen? 

 

Yes/No 

f. Other causes? Yes/No 

 

 SYMPTOMS FROM THE URINARY TRACT 

 

 

Q6 How many times do you urinate during the daytime, 

on average?  

 

 

_____ 

Q7 Do you have to urinate during the night? Yes 

If yes, how many times? ____  

No 

Q8 Do you have urinary urgency with a sudden and 

strong urge to void, which is hard to postpone? 

 

Yes 

No, if no go to Q10 

Q9 How does your urinary urgency affect you? 

 

 

No problem 

A minor nuisance 

Some bother 

Much bother 

A major problem 

 

Q10 Do you take any medication for urinary urgency? 

 

Yes/No  
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Q11 Were you a bed wetter during childhood, 

(involuntary loss of urine whilst sleeping)? 

 

Yes,  

If yes at what age did it stop? 

No 

Q12 Do you have involuntary loss of urine? 

 

Yes/No 

If no, go to Q21 

Q13 How often do you have involuntary loss of urine? 

 

Less than once a month 

Once or more per month 

Once or more per week 

Every day and/or night 

 

Q14 How much urine do you leak each time? 

 

-a few drops 

-small amounts 

-large amounts 

 

Q15 Do you have involuntary loss of urine in connection 

with coughing, sneezing, laughing, or lifting heavy  

items? 

 

Yes/No 

Q16 Do you have involuntary loss of urine in connection 

with a sudden and strong urge to void? 

 

Yes/No 

Q17 For how long have you had involuntary loss of  

urine? 

 

0-5 years 

5-10 years 

More than 10 years 

 



Pelvic Floor Dysfunction in Nulliparous Women  92 

 

e Do you use estrogen? 

 

Yes/No 

f. Other causes? Yes/No 

 

 SYMPTOMS FROM THE URINARY TRACT 

 

 

Q6 How many times do you urinate during the daytime, 

on average?  

 

 

_____ 

Q7 Do you have to urinate during the night? Yes 

If yes, how many times? ____  

No 

Q8 Do you have urinary urgency with a sudden and 

strong urge to void, which is hard to postpone? 

 

Yes 

No, if no go to Q10 

Q9 How does your urinary urgency affect you? 

 

 

No problem 

A minor nuisance 

Some bother 

Much bother 

A major problem 

 

Q10 Do you take any medication for urinary urgency? 

 

Yes/No  

  Al-Mukhtar Othman 

 

93 

Q11 Were you a bed wetter during childhood, 

(involuntary loss of urine whilst sleeping)? 

 

Yes,  

If yes at what age did it stop? 

No 

Q12 Do you have involuntary loss of urine? 

 

Yes/No 

If no, go to Q21 

Q13 How often do you have involuntary loss of urine? 

 

Less than once a month 

Once or more per month 

Once or more per week 

Every day and/or night 

 

Q14 How much urine do you leak each time? 

 

-a few drops 

-small amounts 

-large amounts 

 

Q15 Do you have involuntary loss of urine in connection 

with coughing, sneezing, laughing, or lifting heavy  

items? 

 

Yes/No 

Q16 Do you have involuntary loss of urine in connection 

with a sudden and strong urge to void? 

 

Yes/No 

Q17 For how long have you had involuntary loss of  

urine? 

 

0-5 years 

5-10 years 

More than 10 years 

 



Pelvic Floor Dysfunction in Nulliparous Women  94 

Q18 Have you consulted a doctor because of involuntary 

loss of urine? 

 

Yes/No 

Q19 How does your urinary leakage affect you? 

 

No problem 

A minor nuisance 

Some bother 

Much bother 

A major problem 

Q20 If you have given birth- did you have urinary leakage 

even before the first pregnancy? 

 

Yes/No 

Q21 Have you had any surgery for a urinary 

incontinence? 

 

Yes/No 

Q22 Do you take any medication for urinary 

incontinence? 

 

Yes/No 

Q23 Has your mother suffered from urinary leakage? Yes/No/Do not know 

 

 SYMPTOMS FROM THE VAGINA 

 

 

Q24 Do you have a sensation of tissue protrusion (a 

vaginal bulge) from your vagina? 

 

Often 

Sometimes 

Infrequently 

Never 
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Q25 Do you suffer from a chafing/a rubbing feeling in 

your vagina/vulva? 

Often 

Sometimes 

Infrequently 

Never 

Q26 Do you have to lift the front vaginal wall to start or 

complete voiding? 

Often 

Sometimes 

Infrequently 

Never 

 

 If you have no discomforts from your vagina, 

proceed to Q29. 

 

Q27 Are your symptoms worse during straining, for 

example, during heavy lifting? 

 

Unchanged 

Better 

Worse 

Q28 How do these vaginal symptoms affect you? 

 

No problem 

A minor nuisance 

Some bother 

Much bother 

A major problem 

 

Q29 Have you received (any) treatment for a prolapse?            

 

Yes/No 

Q30 Have you had any surgery for a prolapse? 

 

Yes/No 

Q31 Has your mother suffered from prolapse? Yes/No/Do not know 
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 SYMPTOMS FROM YOUR BACK PASSAGE  

 

 

Q32 Do you leak solid faeces involuntarily? Never 

Less than once a month 

Several times a month but less 

than once a week 

Once a week or more 

Once a day or more 

Q33 Do you leak liquid faeces involuntarily? Never 

Less than once a month 

Several times a month but less 

than once a week 

Once a week or more 

Once a day or more  

Q34 Do you leak flatus/gas involuntarily? Never 

Less than once a month 

Several times a month but less 

than once a week 

Once a week or more 

Once a day or more  

Q35 Do you use a protective product/pad because of 

involuntary leakage from the back passage? 

 

Never 

Less than once a month 

Several times a month but less 

than once a week 
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Once a week or more 

Once a day or more  

Q36 Is your daily life style affected by involuntary 

leakage from your back passage?      

 

Never 

Less than once a month 

Several times a month but less 

than once a week 

Once a week or more 

Once a day or more  

Q37 How do your bowel symptoms affect you? 

 

No problem 

A minor nuisance 

Some bother 

Much bother 

A major problem 

 

Q38 Have you received (any) treatment for leakage of 

flatus/gas or faeces?  

 

Yes/No 

Q39 Has your mother suffered from leakage of flatus/gas 

or faeces? 

 

Yes/No/Do not know 

Q40 On the lines below there is room for your own 

comments regarding this questionnaire  

 

………………………………. 
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Appendix 2: Characteristics of responders versus non-responders 
 

Variables Subgroup 
Responders 
n = 10,187 (52.2%) 

Non-responders 
n= 9340 (47.8%) 

n (%) 

Age group 
 

 
25- 34 
35- 44 
45- 54 
55- 64 
 

3570 (44.7) 
2838 (47.4) 
1644 (54.8) 
1871 (62.4) 

4423 (55.3) 
3153 (52.6) 
1354 (45.2) 
1128 (37.6) 

Country  
of birth 
 

 
Sweden 
Abroad 
 

8146 (54.0) 
1777 (36.3) 

6934 (46.0) 
3124 (63.7) 

Citizenship 
 

 
Swedish 
Foreign 
 

9042 (52.4) 
881 (32.2) 

8200 (47.6) 
1858 (67.8) 

Marital status 
 

Married 
Unmarried 
Divorced 
Widowed 

2225 (54.7) 
6994 (48.8) 
622 (44.2) 
82 (50.6) 

1843 (45.3) 
7350 (51.2) 
785 (55.8) 
80 (49.4) 

Income (SEK) 

 
No income 
1-124,999 
125,000-199,000 
200,000-279,999 
280,000-369,999 
≥370,000 
 

710 (29.8) 
1822 (43.7) 
1233 (48.6) 
1870 (49.7) 
2484 (57.7) 
1804 (64.0) 

1675 (70.0) 
2350 (56.3) 
1305 (51.4) 
1889 (50.3) 
1824 (42.3) 
1015 (36.0) 

Communities 
 

 
Large city 
Suburb to a large city 
Medium-sized town 
Suburb to a medium-sized town 
Commuting municipality 
Tourism municipality 
Goods-producing municipality 
Sparsely populated municipality 
Densely populated region 
Sparsely populated region 
 

3120 (51.0) 
1345 (45.6) 
2844 (50.1) 
216 (47.5) 
516 (47.8) 
234 (51.0) 
598 (49.5) 
120 (48.8) 
671 (51.4) 
259 (54.3) 

3001 (49.0) 
1606 (54.4) 
2835 (49.9) 
239 (52.5) 
564 (52.2) 
225 (49.0) 
609 (50.5) 
126 (51.2) 
635 (48.6) 
218 (45.7) 

Education 
 

 
Unknown 
Compulsory school 
High school 
Upper secondary, < 3 y 
Upper secondary, ≥ 3 y 
 

248 (23.1) 
619 (33.6) 
3310 (47.0) 
1931 (54.0) 
3815 (59.1) 

824 (76.9) 
1225 (66.4) 
3729 (53.0) 
1645 (46.0) 
2635 (40.9) 
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