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Abstract 
 

Markus Jansson (2022): Pelvic Floor Dysfunction and Perineal and Vaginal Tears in  
Primiparous Women. Örebro Studies in Medicine 262. 

 

Pelvic floor dysfunction (PFD), including urinary incontinence, faecal incontinence 
(FI), and pelvic organ prolapse, is highly prevalent among parous women. There is 
evidence that pregnancy, vaginal delivery, and obstetric perineal tears increase the 
risk of pelvic floor dysfunction, but many of the studies in this field are retrospective. 
The overall aim of this thesis was to prospectively examine risk factors for perineal 
and vaginal tears and postpartum PFD in primiparous women. 

Study I was a validation study of a protocol for documentation of perineal tears, 
including 187 primiparous women in 2015–2016. The coverage of documentation 
was higher in the protocol compared to the obstetric record system (ObstetriX). In-
cidence of second degree perineal tears was 26% according to the protocol and 11% 
according to ObstetriX. 

Studies II–IV utilized a cohort of initially nulliparous women (n=1049) prospec-
tively included in early pregnancy in 2014–2017. Women completed questionnaires 
on PFD in early and late pregnancy and at 8 weeks and 1 year postpartum. 

Study II (n=644) showed that high foetal weight and vacuum extraction were risk 
factors for both second degree tears and OASI, suggesting that these tears should be 
viewed as a continuum rather than different entities. Risk factors for high vaginal 
tears were large foetal head circumference, vacuum extraction, and heredity of 
PFD/connective tissue deficiency.   

Study III (n=670) found that vaginal delivery increased the risk of stress urinary 
incontinence (SUI) but not urgency urinary incontinence (UUI) 1 year postpartum. 
No single characteristic of the vaginal delivery was associated with SUI. SUI during 
pregnancy increased the risk of SUI postpartum, and UUI during pregnancy increased 
the risk of UUI postpartum. 

Study IV (n=898) showed that FI increased by late pregnancy, and that this in-
crease persisted 1 year postpartum. Obstructed defecation was associated with in-
creased FI postpartum, suggesting that post-defecatory faecal loss may be an under-
lying mechanism of FI. 

Overall conclusion: The extent to which pregnancy, vaginal delivery, and their 
respective characteristics contributed to the development of PFD differed between 
the pelvic floor disorders studied. For SUI, both the pregnancy and the vaginal deliv-
ery increased the risk, whereas for FI it was the pregnancy itself rather than the vag-
inal delivery that was demonstrated to increase the risk. 
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This thesis is based on four studies, which will be referred to in the text by 

their Roman numerals. 

I. Jansson MH, Nilsson K, Franzén K. Development and validation of a

protocol for documentation of obstetric perineal lacerations. Int Uro-

gynecol J. 2019;30(12):2069–2076.

II. Jansson MH, Franzén K, Hiyoshi A, Tegerstedt G, Dahlgren H, Nils-

son K. Risk factors for perineal and vaginal tears in primiparous

women – the prospective POPRACT-cohort study. BMC Pregnancy

Childbirth. 2020;20(1):749.

III. Jansson MH, Franzén K, Tegerstedt G, Hiyoshi A, Nilsson K. Stress

and urgency urinary incontinence one year after a first birth — prev-

alence and risk factors. A prospective cohort study. Acta Obstet Gy-

necol Scand. 2021;100(12):2193–2201.

IV. Jansson MH, Franzén K, Tegerstedt G, Brynhildsen J, Hiyoshi A, Nils-

son K. Fecal incontinence and associated pelvic floor dysfunction dur-

ing and one year after the first pregnancy: a prospective cohort study.

(In manuscript)

The previously published studies are open access articles under the terms 

of a Creative Commons License that permits reproduction in any medium 

provided the original work is properly cited and is not used for commercial 

purposes.  
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BMI Body mass index 
CI Confidence interval 
FI Faecal incontinence 
GDPR General Data Protection Regulation of the European Union 
ICD-10 International Statistical Classification of Diseases and Re-

lated Health Problems, 10th revision 
ICI International Consultation on Incontinence 
OASI Obstetric anal sphincter injury 
OR Odds ratio 
PFD Pelvic floor dysfunction 
PFDI-20 Pelvic Floor Distress Inventory-20 
PFIQ-7 Pelvic Floor Impact Questionnaire-7 
POP Pelvic organ prolapse 
POP-Q Pelvic Organ Prolapse Quantification system 
POPRACT Pelvic flOor in PRegnancy And Child birTh study 
RR Risk ratio 
SBU Swedish Agency for Health Technology Assessment and 

Assessment of Social Services 
SD Standard deviation 
SUI Stress urinary incontinence 
UI Urinary incontinence 
UUI Urgency urinary incontinence 
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Pelvic floor dysfunction (PFD), including urinary incontinence (UI), faecal 

incontinence (FI), and pelvic organ prolapse (POP), is highly prevalent 

among parous women. In the past decade there has been a growing interest 

in PFD following vaginal delivery, including among patients, in the mass 

media, within health care, and in the scientific community. Two documen-

taries on Swedish public service television attracted widespread attention 

at the beginning of the 2010s: “Many delivery-related injuries might have 

been avoided” (2011) and “Delivery care is under suspicion of keeping pa-

tients in the dark about delivery-related injuries” (2012). In 2015, the Swe-

dish government commissioned the Swedish Agency for Health Technology 

Assessment and Assessment of Social Services (SBU) to systematically re-

view the available methods for prevention and treatment of delivery-related 

pelvic floor injuries. The resulting SBU report on prioritised research areas 

in the field of maternal birth injuries highlighted the following areas as be-

ing the most important: diagnosis of perineal tears, preventive methods 

used during delivery, and treatment of perineal tears.1 

Epidemiological research is a cornerstone for understanding the devel-

opment of PFD after childbirth, and is thus fundamental for elaborating 

new preventive strategies against maternal birth injuries. This thesis is 

mainly based on a prospective cohort study of women who were expecting 

their first child and who were followed up to 1 year postpartum. The overall 

aim of the thesis was to examine risk factors for perineal and vaginal tears 

and postpartum PFD in primiparous women. 

Obstetric perineal tears and postpartum PFD have fascinated me since I 

began working in obstetrics and gynaecology in 2010. During my career I 

have identified many problems that motivate research in this field: the dif-

ficulties in measuring the true incidence of perineal tears, the scarcity of 

evidence-based preventive measures against both perineal tears and PFD, 

and the difficulties in distinguishing pelvic floor symptoms that are the re-

sult of pelvic floor trauma during vaginal delivery from symptoms that are 

related to other factors. This thesis provides insight into some of these is-

sues, but many questions remain to be answered in this research field. 
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Table 1. Common symptoms and signs of female pelvic floor dysfunction and their re-

spective definitions according to Haylen et al., 20102 and Sultan et al., 2017.3 

MARKUS JANSSON   Pelvic Floor Dysfunction and Perineal and Vaginal Tears … 
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Pelvic floor dysfunction (PFD) in women comprises a wide variety of inter-

related pelvic floor disorders including urinary incontinence (UI), faecal in-

continence (FI), obstructed defecation, and pelvic organ prolapse (POP) 

(Table 1).2,3 UI is defined as involuntary loss of urine. In women, the most 

common types of UI are stress urinary incontinence (SUI) and urgency uri-

nary incontinence (UUI), characterized by loss of urine on physical effort 

or by a strong urge to void, respectively; or a mixture of these, known as 

mixed incontinence.2 FI refers to complaints of involuntary loss of faeces, 

whereas anal incontinence also includes flatal incontinence. POP is the de-

scent of one or more of the anterior vaginal wall, the posterior vaginal wall, 

the uterus, or the apex of the vagina.2 Obstructed defecation includes symp-

toms such as sensation of incomplete evacuation and the need to manually 

support the perineum (splinting) or to use fingers in the rectum or vagina 

(digitation) to assist in evacuation of stool.3 

PFD is common in adult women. In a Swedish female population aged 

30–79 years, 9% had symptoms of SUI, 6% had symptoms of UUI, and 8% 

had symptoms of POP.4 FI has been estimated to affect 9% of US women 

aged 20 years and over.5 PFD has a substantial impact on quality of life,6-8 

and 20% of women will undergo surgery for either SUI or POP during their 

lifetime.9-11  

At present there is a lack of evidence-based strategies to prevent PFD.12 

One way to approach new preventive interventions is to conduct epidemi-

ological research regarding risk factors. There is a growing body of evidence 

supporting the aetiological role of pregnancy and vaginal delivery in the 

development of SUI, FI, and POP.13 Pregnancy subjects the muscular, con-

nective, and nervous structures of the pelvic floor to morphological, func-

tional and hormonal changes.13 Vaginal delivery exposes the pelvic floor to 

extensive stretching and, in some cases, mechanical trauma, during the pas-

sage of the newborn.13 However, multiple factors appear to be involved in 

the aetiology of PFD, and the extent to which pregnancy and vaginal deliv-

ery contribute appears to differ between various types of PFD. 
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The sections below each give an overview of the basic science relevant to 

understanding the PFDs discussed in this thesis. 

Maintaining urinary continence involves an interplay between the closure 

mechanisms of the urethra in the pelvic floor on one hand,14 and the ability 

of the urinary bladder to store urine up to certain volumes without con-

tracting the detrusor muscle on the other hand.15 SUI and UUI are pre-

sumed to have different underlying pathophysiology, with disturbances in 

each of these continence mechanisms. Urethral hypermobility causing in-

sufficient urethral closing pressure is the main pathophysiological mecha-

nism proposed for SUI, whereas increased afferent nerve input from the 

bladder and detrusor overactivity are believed to underlie UUI.13  

Faecal continence includes the ability to discriminate between flatus and 

stool content, as well as the ability to defecate at a socially appropriate time 

point. The normal storage of stool and the capacity to avoid inappropriate 

defecation depends on multiple factors including stool consistency, colonic 

motility, rectal storage, and the ability of the anal sphincters to maintain 

continence and to distinguish between flatus and stool.14 Additionally, 

these functions rely on an intact central and peripheral nervous system 

(Figure 1).  

Figure 1. Mechanisms of faecal continence. 

MARKUS JANSSON   Pelvic Floor Dysfunction and Perineal and Vaginal Tears … 
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Dysfunction at any of these levels may cause FI, reflecting the complex 

pathophysiology of this condition. Loss of solid stool is viewed by colorectal 

surgeons to particularly reflect sphincter defects.16 Faecal seepage or soiling 

is distinguished from frank FI by its smaller amount of faecal loss, and has 

been associated with incomplete bowel evacuation.17 

The anal sphincters (Figure 2) are a continence mechanism of particular 

interest when studying FI in relation to childbirth, given the risk of obstet-

ric anal sphincter injury (OASI) during vaginal delivery. The internal anal 

sphincter, lying closest to the anal mucosa, is a continuation of the smooth 

muscle from the gastrointestinal tract and has a constant tonus that is out 

of voluntary control.18 Exteriorly and caudally to the internal sphincter is 

the external anal sphincter, which is a skeletal muscle enabling voluntary 

contraction and relaxation of the anus. The external anal sphincter blends 

superiorly with the puborectal muscle.18 

Figure 2. Diagrammatic presentation of the anal sphincters and degree of obstetric 

anal sphincter injuries from Sultan et al., 2007.19 Obstetric anal sphincter injuries are 

subclassified as perineal tears of degree 3a, 3b, 3c, and 4, which are outlined in the 

figure. Reproduced with permission from Springer.  
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Normal defecation is initiated by a sensation of faecal contents in the rec-

tum followed by a coordinated movement of the abdominal and colonic 

and rectal wall musculature, with a concomitant relaxation of the 

puborectal and anal sphincter muscles.14 The relaxation of these two mus-

cles permits a straightening of the anorectal angle and an opening of the 

anal canal, respectively, which taken together allow the passage of stool.14 

Anatomical integrity of the rectovaginal fascia and the perineal body, sta-

bilizing the posterior vaginal wall and the anal canal respectively, facilitates 

a normal defecatory process, as do soft but still well-formed stools. Ob-

structed defecation may be caused by a perturbation anywhere in the defe-

cation process and may be divided into mechanical cases, such as rectocele, 

and functional causes, such as dyssynergic defecation.14  

The anatomy of the perineal body merits certain attention in this regard, 

considering its susceptibility to obstetric trauma. The perineal body is the 

fibromuscular mass situated between the distal vagina and the anal canal 

where the superficial perineal muscles, bundles from levator ani muscles, 

the external anal sphincter muscle, and the rectovaginal fascia fuse (Figure 

3).20

Figure 3. A: Axial 3D model on MRI showing the muscles fusing in the perineal body, 

including the bulbospongiosus muscle (green), superficial transverse perineal muscle 

(blue), and external anal sphincter (red). The vestibular bulb is outlined in turquoise. 

From Larson et al., 2010,21 reproduced with permission from Elsevier. B: Sagittal 

presentation of the perineal body, illustrating the relationship between its integral 

muscles and the rectovaginal fascia. Drawing by Shobeiri,14 reproduced with permis-

sion from Springer. BS, bulbospongiosus muscle; EAS, external anal sphincter muscle; 

IAS, internal anal sphincter; RVF, rectovaginal fascia; STP, superficial transverse per-

ineal muscle. 
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The anatomical support of the vagina can be divided into three levels (Fig-

ure 4).22 The upper third of the vagina is supported by the cardinal and 

uterosacral ligaments, which constitute level 1. Level 2 supports the middle 

third of the vagina, and includes the pubocervical and rectovaginal en-

dopelvic fascia supporting the anterior and posterior vaginal wall, respec-

tively. Finally, the perineal membrane and the perineal body support the 

lower third of the vagina, and are defined as level 3.  

Figure 4. Levels of vaginal support as described by DeLancey.23 Level 1 supports the 

vaginal apex, and consists of the cardinal and uterosacral ligaments. Level 2 supports 

the middle of the vagina, and includes the pubocervical and rectovaginal fascia. Level 

3 supports the distal vagina, and consists of the perineal body. Reproduced with per-

mission from Elsevier.  
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Under normal conditions the levator ani muscle holds the pelvic floor 

closed and the structures supporting the vagina will have little tension, even 

with increased abdominal pressure. A widened levator hiatus or an avulsed 

levator ani muscle might put an increased load on the ligaments, endopel-

vic fascia, and other structures supporting the vagina, resulting in stretch-

ing and ultimately tearing of these structures; this is one possible patho-

physiological pathway to POP (Figure 5).14  

Figure 5. Pathophysiological mechanisms of pelvic organ prolapse as described by 

DeLancey.24 A: Closed levator hiatus with balanced pressure on the anterior and pos-

terior vaginal wall. B: Levator injury resulting in hiatal opening and unbalanced pres-

sures on the vaginal walls. C: Increased load on supporting structures, ultimately re-

sulting in tearing of the latter. Reproduced with permission from Elsevier. CL, cardinal 

ligaments; USL, uterosacral ligaments.  

There is a large variation in the reported prevalence of UI in women, rang-

ing from 5% to 70%.13 Differences in definitions and study populations may 

explain these variations.25 Studies restricting the definition of UI to a cer-

tain frequency of symptoms are likely to report a lower prevalence than 

studies using a response in the affirmative to define UI. The few studies that 

report age-standardised prevalence show increasing prevalence by age,26,27 

and SUI dominates among younger women whereas UUI and mixed urinary 

incontinence increase with age.13 

The importance of pregnancy in the development of UI is apparent to 

the many women in whom UI starts during pregnancy. Two prospective 

MARKUS JANSSON   Pelvic Floor Dysfunction and Perineal and Vaginal Tears … 
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cohort studies of nulliparous women found that new-onset UI of unspeci-

fied type was reported by 8–12% at inclusion in early pregnancy. The prev-

alence increased to 35–42% by the third trimester, but declined to 16–28% 

at 1 year.28,29 Onset of UI during pregnancy tripled the risk of UI at 6 weeks 

postpartum.28 Retrospective cohort studies indicate that the pregnancy it-

self increases the risk of SUI, and that vaginal delivery further increases this 

risk,30 but there is conflicting evidence regarding whether pregnancy and 

childbirth increase the risk of UUI.30,31 

Prospectively studying symptoms of UI in primigravid women without 

pre-pregnancy UI has been suggested to be the ideal way to assess the risk 

of UI associated with pregnancy and childbirth.32 Assessing the continence 

of non-pregnant women in anticipation of later studying those who become 

pregnant is not a practical option, and so obtaining information on pre-

pregnancy UI status in early pregnancy is a more feasible alternative. There 

are few cohort studies that have started data collection in early pregnancy 

and thus been able to exclude women reporting pre-pregnancy urinary in-

continence with a presumably low risk of recall bias. To the author’s 

knowledge, only one prospective study of women without pre-existing UI 

has assessed SUI and UUI separately.29 That study found that SUI was the 

predominant type of UI during pregnancy.29 SUI during pregnancy and vag-

inal delivery increased the risk of SUI 1 year postpartum, with adjusted odds 

ratios (ORs) of 2.8 (95% confidence interval [CI]: 1.5–5.3) and 3.6 (95% CI: 

1.6–8.1) respectively. UUI during pregnancy increased the risk of UUI 1 year 

postpartum, with an adjusted OR of 6.4 (95% CI: 2.5–16.4), whereas vaginal 

delivery did not increase the risk of UUI 1 year postpartum.29  

There is a large variation in prevalence of FI between studies in community 

dwelling adults (range: 2.0–20.7%), reflecting the difficulties in ascertaining 

this condition.33 The outcomes FI and anal incontinence are used equally 

often in the literature, which obstructs the synthesis of evidence. 

OASI is generally considered the strongest risk factor for FI among 

women, but the evidence is perhaps not as coherent as one might think. In 

a systematic review and meta-analysis of the association between OASI and 

anal incontinence published in 2015, slightly more than half of the studies 

included (9 of 16) found a significant association.34 A minority of the studies 

were prospective, and most studies had either a retrospective or cross-sec-

tional study design. The meta-analysis demonstrated a significant associa-

tion with a pooled OR of 2.7 (95% CI: 1.8–4.0). A systematic review from 
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2010, including only prospective studies, separated the evidence for differ-

ent outcomes and found OASI to increase the risk of anal incontinence 

(strong evidence) and flatus incontinence (moderate evidence) but not of 

FI.35 Episiotomy34 and obstetric pudendal nerve injury13 are other traumata 

associated with vaginal delivery that have been found to increase the risk 

of FI or anal incontinence.  

Given the risks associated with the obstetric traumata described above, 

vaginal delivery might be anticipated to increase the risk of FI or anal in-

continence. However, the evidence regarding the association between vag-

inal delivery and FI is conflicting. In one systematic review, the majority of 

studies did not find any association between obstetrical history and FI.33 

Another systematic review and meta-analysis comparing vaginal and cae-

sarean delivery did not find FI to be reliably prevented by caesarean deliv-

ery.36 Still, there are well-designed retrospective cohort studies suggesting 

that pregnancy and vaginal delivery increase the risk of FI or anal inconti-

nence. In a very large registry-based Swedish cohort, the risk of developing 

anal incontinence was higher among women with a previous vaginal deliv-

ery compared with those who delivered exclusively by caesarean section.37 

However, the risk of anal incontinence was higher after caesarean section 

compared to nulliparous women, indicating that there may be factors asso-

ciated with the pregnancy, other than the vaginal delivery, that are involved 

in the development of anal incontinence. Another large retrospective co-

hort study of Swedish women found that vaginal delivery increased the risk 

of FI compared to caesarean delivery, but this study did not include nullip-

arous women as a control group.38  

The majority of studies on the association between FI (or anal inconti-

nence) and childbearing have used a retrospective data collection occurring 

after childbirth. There are few prospective cohort studies on FI or anal in-

continence that have included women in early pregnancy and then followed 

them postpartum. These have found that FI and anal incontinence occurred 

even during pregnancy, and that having either of these complaints during 

pregnancy was predictive of the corresponding complaints postpar-

tum.28,29,39,40 Bowel evacuation problems during pregnancy were associated 

with anal incontinence 6 years postpartum according to a follow-up of one 

of these studies;41,42 however, to the author’s knowledge, no study has eval-

uated the association between bowel evacuation problems during preg-

nancy and FI postpartum. From these results one might infer that preg-

nancy and changes in defecatory function during pregnancy contribute to 

the development of postpartum FI, but the two studies examining FI from 
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early pregnancy to late pregnancy could not demonstrate any change in FI 

during pregnancy.29,39  

There are few studies examining the prevalence of bowel evacuation disor-

ders. Moreover, comparison of studies is complicated by the variety of 

terms used for bowel evacuation disorders. In a survey of a general popula-

tion consisting of both men and women, the prevalence of defecatory dis-

order was 11% in the total group but significantly higher among the female 

subpopulation.43 The prevalence of bowel emptying difficulties among 

women 1 year postpartum ranges from 19% to 27%.44 

Obstetric perineal tears have been hypothesised to contribute to ob-

structed defecation, given the function of the affected structures, but a re-

cent study was unable to ascertain this association.44 One study that fol-

lowed symptoms of incomplete bowel evacuation from early pregnancy to 

1 year postpartum found that this symptom occurred even during preg-

nancy and remained substantially unchanged postpartum, with a preva-

lence ranging between 10% and 13% during the pregnancy and postpar-

tum.39

The prevalence of POP heavily depends on what cut-off for anatomical pro-

lapse is used and whether the rate of prolapse is reported for symptomatic 

or asymptomatic women. There is no standardised definition on what level 

of prolapse represents a disorder, but prolapse descending below the hy-

men is commonly correlated with symptoms,2 and so most practitioners 

judge prolapse to such level to be clinically significant.45 Two studies of 

women presenting for routine gynaecological care found that the preva-

lence of any anatomical POP was 31–76%, while 1–7% had a descent to or 

beyond the hymen.46,47  

Distinguishing between symptomatic and asymptomatic POP is im-

portant, as treatment in general is only indicated for women with symp-

toms.14 Sensation of tissue protrusion from vagina, also known as vaginal 

bulging, is the symptom most strongly correlated with POP, and indicates 

a significant anatomic dislocation.48 The prevalence of symptomatic POP 

based solely on a question about this sensation was 3% in a large American 

study.49 A Swedish study found a prevalence of 8%, using a validated five-

item questionnaire in which the same question had the highest weight.4 
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Vaginal delivery compared to caesarean section has been found to in-

crease the risk of symptomatic POP,50,51 and additional vaginal deliveries 

further increase that risk.6,52 However, there is conflicting evidence as to 

whether the pregnancy itself is a risk factor for POP. A retrospective cohort 

study found the prevalence of symptomatic POP to be similar in women 20 

years after caesarean delivery compared to age-matched nulliparous 

women.53 On the other hand, a prospective study of women expecting their 

first child reported changes in pelvic organ support both during pregnancy 

and up to 1 year after vaginal as well as caesarean delivery.54 Antepartum 

differences in the pelvic floor predicted anatomical POP at 6 weeks post-

partum, while a subsequent report on the same prospective cohort found 

that delivery route was not associated with anatomical prolapse.55 In an-

other prospective cohort of initially nulliparous women, anatomical POP 

occurred during the third trimester and was predictive of postpartum 

POP.56 In the latter study, women who underwent a trial of labour were less 

likely to recover from POP compared to women after unlaboured caesarean 

delivery.56  

There is a large body of evidence implying that the aetiology of the different 

PFDs is multifactorial. When studying the association between obstetric 

risk factors and PFD, non-obstetric risk factors must be taken into account 

as possible confounders. Age and obesity are widely recognised to increase 

the risk of UI and POP,50,57-59 though some studies have found the preva-

lence of SUI and POP to level off around the age of menopause.4,60 Regard-

ing FI, there is strong evidence that age constitutes a risk factor, while there 

are conflicting results regarding the effect of obesity on this condition.5,61,62 

There is a strong relationship between socioeconomic status and health in 

general, and educational level is one marker of socioeconomic status fre-

quently used in epidemiological studies.63 Low educational level appears to 

be associated with POP, but the evidence regarding association between 

educational level and UI is inconsistent.13 Among the few studies that have 

investigated the association between educational level and FI or anal incon-

tinence, one found high educational level to be associated with increased 

prevalence64 whereas another study did not find any significant associa-

tion.65  

   Several cross-sectional studies have found an association between bowel 

dysfunction and POP,13 but what is the cause and what is the effect is a mat-

ter of debate. Constipation has been suggested to increase the risk of POP 
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through excessive straining at defecation.66 Conversely, rectocele is consid-

ered a cause of obstructed defecation,14 which is supported by the observa-

tion that obstructed defecation symptoms significantly improved after sur-

gical correction of rectocele.67 The cross-sectional design shared by many 

studies in this field cannot show whether either of these symptoms pre-

ceded the other. Prospective cohort studies may shed light on the temporal 

association between bowel dysfunction and POP, but few such studies have 

been conducted so far.13  

Operationalisation of women’s reported pelvic floor symptoms using a 

questionnaire is a common way to measure PFD in epidemiological re-

search. There are several features to consider when selecting a suitable 

questionnaire to use in a study.68 One important aspect is whether the ques-

tionnaire was developed and validated for the target population. If the 

number of items is large, this will affect the study participants’ willingness 

to respond and consequently the response rate of the study. Finally, the 

questionnaire needs to be validated in the language used by the partici-

pants.68   

There is a plethora of questionnaires on female PFD. A systematic review 

of questionnaires used to evaluate PFD postpartum concluded that virtually 

none of these questionnaires were developed for or validated on women 

postpartum.69 That review found nine questionnaires validated on a general 

female population that had been used on women postpartum.69 Of these, 

only the Pelvic Floor Distress Inventory-20 (PFDI-20) and the Pelvic Floor 

Impact Questionnaire-7 (PFIQ-7) have been translated into Swedish and 

then revalidated (on a general population).70 The International Consulta-

tion on Incontinence (ICI) highly recommends the PFDI-20 for the evalua-

tion of POP, but has not been able to recommend any single questionnaire 

to assess PFD in a complete and integrated way.13 

Luthander et al. constructed a questionnaire in Swedish targeted at de-

tecting symptoms and complications of OASI,71 but this was not included 

in the review mentioned above. In the validation on women 12–18 months 

postpartum, the questionnaire revealed anal incontinence to be most com-

mon among women with OASI, while also occurring among women who 

delivered vaginally without known tears. 
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The current classification for obstetric perineal tears presented in Table 2 

was first described by Sultan in 1999,72 and is globally accepted.13,73 An illus-

tration of the various degrees of OASI in given in Figure 2. The International 

Statistical Classification of Diseases and Related Health Problems 10th revi-

sion (ICD-10) includes vaginal tears of the lower third in the perineal tear 

diagnostic codes whereas tears of the middle or upper third of the vagina 

are coded as high vaginal tear.74 A subclassification of second degree peri-

neal tears, also including high vaginal tears, was recently introduced by the 

Swedish Society of Obstetrics and Gynecology (Table 3). 

<

≥

Table 2. Internationally accepted classification for perineal tears.72,73 

≥

Table 3. Subclassification of second degree perineal tears introduced in 2020 by the 

Swedish Society of Obstetrics and Gynecology.75 
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In current clinical practice the diagnosis of perineal lacerations is most 

often based on clinical examination, including a digital rectal examination, 

performed at the delivery ward.73 However, the clinical diagnosis of OASI 

has proven difficult. Endoanal ultrasound can detect a higher rate of OASI 

compared with clinical examination,76 and the introduction of endoanal ul-

trasound has even been found to decrease the risk of severe FI postpartum, 

plausibly due to increased repair of these tears.77 However, other evidence 

suggests that a second clinical examination by an experienced research fel-

low is equally effective in increasing the detection rate of OASI and improv-

ing outcomes.78  

The epidemiological research on obstetric perineal and vaginal tears is al-

most totally focused on OASI, possibly due to its association with bowel 

incontinence, while the documentation on prevalence and risk factors of 

other perineal and vaginal tears is scarce. However, second degree tears 

have been associated with sonographically detected anal sphincter de-

fects,76 SUI,79 and impaired sexual function.80 Lateral vaginal tears have 

been found to be independent clinical indicators of levator avulsion.81 These 

findings indicate that even second degree tears and high vaginal tears 

should be paid due attention. 

The incidence of OASI varies substantially depending on parity, and has 

been reported to be 5.1–8.3% in primiparous women and 1.8–2.8% in mul-

tiparous women.82-85 These incidences rely on OASI diagnosed by routine 

clinical examination, which is the case for most epidemiological studies in 

this field. The true incidence figures are probably higher, given that re-

ported detection rates based on expert clinical examination or endoanal ul-

trasound examination range from 5.6% to 24.5%.76-78 

 Factors that have been repeatedly associated with OASI are nul-

liparity,86,87 instrumental delivery,84,85 protracted second stage of labor,85,86 

birth weight greater than 4 kg,86,88 and foetal occipito-posterior presenta-

tion.84,86 Studies assessing the risk of OASI associated with other obstetric 

factors such as delivery position83,86 and oxytocin augmentation84,87 have 

found conflicting results. The majority of studies in this field are retrospec-

tive cohort studies based on the limited number of variables available in 
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registries or medical records. This limitation of data poses certain method-

ological problems here, since the obstetric factors of interest are often in-

terrelated. 

The incidence of second degree tears varies considerably between the few 

studies reporting on this outcome, ranging between 8% and 78% in primip-

arous women.82,83,89,90 An extensive PubMed search revealed only one pre-

vious study that has examined risk factors of second degree perineal tears.82 

In that study, slight perineal oedema and excellent visualisation of peri-

neum were associated with decreased risk of second degree tears, while in-

creasing age of the mother, high infant weight, and short or protracted sec-

ond stage of labour were associated with increased risk.82 

The incidence of vaginal tears varied between 2.7% and 35.1% in the few 

studies that have reported on vaginal tears separately, 91-93 but none of them 

reported on the extension of the vaginal tears or analysed risk factors for 

vaginal tears. The only study that separated primiparous and multiparous 

women reported an incidence of 34–43% in primiparous women and 8–18% 

in multiparous women.92 

Hospital discharge codes are conveniently used both for research purposes 

and for monitoring of quality of care. Retrospective observational studies of 

OASI generally rely on administrative discharge diagnoses. Moreover, diag-

nostic codes transformed into incidence figures of OASI are used as indica-

tors of quality of obstetric care both on a national94,95 and an international 

level.96 However, the validity of OASI diagnostic codes must be established 

before drawing too-far-reaching conclusions from these data. The few stud-

ies on the accuracy of OASI discharge codes are at odds. Whereas Romano 

et al. found a high level of agreement between OASI diagnostic codes and 

in-depth review of the medical records,97 Brubaker et al. showed that nearly 

one in four hospital discharges associated with OASI was undercoded com-

pared to the expert examination of the medical records.98 

Using a standard for documentation may enhance accuracy of data, irre-

spective of whether data are collected for scientific studies or quality com-

parisons. During the planning of the studies that form this thesis, a PubMed 

search was performed that identified only one protocol for documentation 

of perineal tears, and this protocol was neither adjusted to the current clas-

sification of tears nor validated.82 Since then a study has been published 
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that used another protocol for documentation of perineal tears.92 This pro-

tocol follows the current classification of perineal tears, but has not been 

validated.   

Several strategies to prevent perineal tears have been evaluated, but only a 

few of them have been shown to reduce the incidence of severe perineal 

tears. There is moderate-quality evidence that warm compresses and peri-

neal massage can reduce the risk of OASI.99 There is also evidence that ep-

isiotomy protects against OASI in instrumental delivery,100,101 but in sponta-

neous vaginal delivery a restrictive use of episiotomy is associated with a 

lower risk of severe perineal trauma.102 Randomised controlled trials have 

not shown manual perineal protection to reduce the risk of OASI.99 A pack-

age of care known as the “the Finnish intervention” has been introduced in 

many obstetric units, especially in the Nordic countries.103 This procedure 

includes good communication between the accoucheur and the delivering 

women, manual protection, use of delivery position allowing visual exami-

nation, and mediolateral episiotomy on indication. Despite its popularity, 

the evidence for this intervention is extremely limited.103 A multi-faceted 

intervention consisting of spontaneous pushing, flexible sacrum birth posi-

tion, and a two-step head-to-body delivery was found to reduce second de-

gree tears among primiparous women compared to standard care; however, 

this trial was not randomised, thus limiting the possibility to draw conclu-

sions about causality.90 Collegial assistance from a second midwife during 

the active second stage of labour was demonstrated to reduce the risk of 

OASI in a recent randomised controlled trial.104 There is an urgent need to 

develop new strategies to prevent severe perineal tears. Identifying addi-

tional modifiable risk factors through epidemiological studies may help 

when designing novel preventive interventions. 
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Only a limited number of interventions have been shown to prevent obstet-

ric perineal tears and postpartum PFD. Epidemiological research investi-

gating risk factors for perineal and vaginal tears and postpartum PFD is cru-

cial to target new preventive strategies. Most of the previous studies in this 

field have a retrospective or cross-sectional design, which limits the out-

comes and potential risk factors that can be studied. Prospective studies 

enrolling women in early pregnancy offer a feasible way to investigate 

which aspects of pregnancy and vaginal delivery contribute to perineal and 

vaginal tears and postpartum PFD. 
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The overall hypothesis of this thesis was that a prospective cohort study of 

women giving birth to their first child would elucidate the role of pregnancy 

characteristics, vaginal delivery, and vaginal delivery characteristics in the 

occurrence of perineal and vaginal tears and PFD postpartum.  

The specific hypotheses for the individual studies were: 

I. That a new documentation protocol would give more comprehen-

sive information about the degree of perineal tears and suturing for

individual women than the present obstetric record system, Ob-

stetriX.

II. That there are sociodemographic and hereditary factors as well as

elements of the pregnancy, the delivery process, and the obstetric

management that affect the risk of obstetric perineal and vaginal

lacerations.

III. That pregnancy, vaginal delivery, and their respective characteris-

tics affect the risk of significant SUI and UUI 1 year postpartum.

IV. That pregnancy, vaginal delivery, and their respective characteris-

tics affect the risk of FI, obstructed defecation, and vaginal bulging

1 year postpartum.
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The overall aim of this thesis was to prospectively examine risk factors for 

perineal and vaginal tears and postpartum PFD in primiparous women. An 

overview of the four studies that comprise the thesis is presented in Table 

4.    

The specific aims of the individual studies were: 

I. To develop a new protocol for documentation of perineal tears and

to validate the latter against the most common obstetric record sys-

tem in Sweden.

II. To estimate the incidence of second degree perineal tears, OASI, and

high vaginal tears in primiparous women, and to examine how soci-

odemographic and pregnancy characteristics, hereditary factors, ob-

stetric management, and the delivery process are associated with the

incidence of these tears.

III. To assess the extent to which pregnancy, vaginal delivery, and vagi-

nal delivery characteristics affect the risk of significant SUI and UUI

1 year postpartum.

IV. To examine changes in the prevalence of FI, obstructed defecation,

and vaginal bulging during pregnancy and postpartum and to assess

the impact of pregnancy characteristics, vaginal delivery, and vaginal

delivery characteristics on these symptoms, as well as their interre-

lationships, at 1 year postpartum.
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Table 4. Overview of the studies comprising this thesis. POPRACT=Pelvic flOor in PRegnancy and Child birtTh study. Further descrip-
tions are given under the heading “Materials and methods”.
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Our research group developed a protocol for documentation of perineal 

and vaginal tears with the purpose both to serve in the Pelvic flOor in PReg-

nancy And Child birTh (POPRACT) study described below, and for use in 

future obstetric record systems. The protocol includes information on de-

gree of perineal tear, episiotomy, anterior lacerations, and labial lacera-

tions, as well as specific information regarding suturing of the different lac-

erations. The protocol follows the internationally accepted classification of 

perineal tears (Table 1) and the ICD-10 classification of high vaginal tears. 

The items concerning other obstetric vulvar trauma were based on clinical 

experience. The protocol was constructed as a checklist, in order to mini-

mise missing data. Midwives and obstetricians from the delivery ward at 

Örebro University Hospital critically reviewed the protocol, which was then 

revised accordingly. The final version of the protocol used in the POPRACT 

study is presented in Appendix 1. 

All women delivering their first child vaginally between 13 October 2015 and 

1 February 2016 at Örebro University Hospital were eligible for the valida-

tion study. Perineal lacerations were documented using the protocol in par-

allel with the regular obstetric record system (ObstetriX, Siemens, version 

2.14.02.200). Midwives sutured and documented first and most second de-

gree perineal tears, while obstetricians sutured and documented more se-

vere second degree tears and OASI. Data on perineal tears and other vulvar 

trauma were extracted from ObstetriX using an accessory program called 

ObstetriX Delivery Ward Ledger (ObstetriX Förlossningsliggare, version 

2.14.02.200). Diagnostic codes on third degree tears were manually ex-

tracted from ObstetriX to achieve subclassification of these tears into 3A, 

3B, and 3C. 

Coverage regarding perineal tears was compared between the two docu-

mentation methods using cross tabulations. McNemar’s test was used to 

evaluate systematic differences between the methods. Version 22 of the 
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SPSS software package (IBM Corp., Armonk, NY) was used, and CIs for per-

centage agreement and kappa were calculated using VassarStats: Website 

for Statistical Computation (http://vassarstats.net/). 

We conducted a prospective cohort study in Region Örebro County, Swe-

den, named the Pelvic flOor in PRegnancy And Child birTh (POPRACT) 

study. All eligible nulliparous women registering for maternity health care 

in early pregnancy between 1 October 2014 and 1 October 2017 were invited 

to participate by the midwife in charge. Antenatal care is free of charge in 

Sweden, and almost all pregnant women attend maternity health care. Ex-

clusion criteria were first visit at maternity health care after 15 weeks + 6 

days of gestation or insufficient knowledge of the Swedish language to com-

plete the questionnaires used in the study. 

Participants were invited to complete a web-based questionnaire on four 

occasions: at study entry in early pregnancy, and at 36 weeks of gestation, 

8 weeks postpartum, and 1 year postpartum. The questionnaire used in early 

pregnancy is presented in Appendix 2, and the same questions were re-

peated at all occasions. The questionnaire explored various aspects of PFD 

using items from several validated instruments (Table 5). Impact on sexual 

function has been reported elsewhere,105 and quality of life will be analysed 

in future studies. The questionnaire also included items on pre-pregnancy 

UI, general health, socioeconomic status, and heredity of PFD and connec-

tive tissue deficiency. Patient-reported data were managed in the cloud-

based tool esMaker 3.0 (Entergate AB, Sweden) in accordance with the Gen-

eral Data Protection Regulation of the European Union (GDPR). 
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Table 5. Aspects of pelvic floor dysfunction covered by the questionnaire of the 

POPRACT study (left column). The right column displays the validated questionnaires 

from which the specific questions are derived.  

Participating women had their delivery at one of the two delivery wards 

in Region Örebro County at the time of the study, located at Örebro Uni-

versity Hospital and Karlskoga Hospital respectively. The midwife or obste-

trician in charge completed a study protocol concerning delivery character-

istics including perineal and vaginal tears (Appendix 1). The part of the pro-

tocol concerning perineal and vaginal tears and suturing had been devel-

oped and validated in Study I. 

Data concerning BMI and smoking registered at maternity health care in 

early pregnancy and maternal age at delivery were extracted from the ob-

stetric record system. Educational level and heredity of pelvic floor disor-

ders and/or connective tissue deficiency were retrieved from the baseline 

questionnaire in early pregnancy. Information regarding oxytocin augmen-

tation during active second stage of labour, use of episiotomy, manual per-

ineal protection, and application of foetal scalp electrode was extracted 

from the mentioned study protocol. Gestational age at birth, whether de-

livery started spontaneously or was induced, administration of epidural an-

algesia, duration of active second stage of labour, maternal position at birth, 

mode of delivery, foetal presentation, foetal birth weight, and foetal head 

circumference were retrieved from the obstetric record system. When self-

reported PFD was used as an exposure, these data were extracted from the 

study questionnaires. 
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The primary outcome measure was perineal tear, which was divided into 

three groups: 1) intact perineum or first degree tear (defined as the refer-

ence category), 2) second degree tear, and 3) third or fourth degree tear (i.e. 

OASI). Vaginal tears were categorised into two groups: 1) no or low vaginal 

tear (the reference category) and 2) high vaginal tear. In order to avoid con-

founding the incidence and risk factor analysis of perineal tears, women 

having an episiotomy were excluded from these analyses. 

Primary outcome measures were SUI and UUI reported at 1 year postpar-

tum in women who were continent before pregnancy, presented as propor-

tions, risk ratios (RRs), and population-attributable fractions. SUI was de-

fined as reporting urinary leakage during physical strain “often” or “some-

times”. UUI was defined as reporting urinary leakage accompanied by a 

strong urgency to void “often” or “sometimes”. Unspecified UI was defined 

as reporting any urinary leakage once a week or more. We also examined 

UI during pregnancy, which was defined as reporting the respective type of 

UI according to the above-mentioned definitions in early pregnancy, late 

pregnancy, or both. 

The primary outcome measure was FI defined as replying in the affirmative 

to either of the two questions regarding leakage of liquid or solid stool re-

spectively. Data on FI measured at three time points (early pregnancy, late 

pregnancy, and 1 year postpartum) were used to assess the effect of progres-

sion of pregnancy and delivery on changes in the prevalence of this out-

come. FI reported at 1 year postpartum was used as the outcome to evaluate 

the impact of pregnancy characteristics, vaginal delivery, and vaginal deliv-

ery characteristics on FI, as well as to evaluate its interrelationships with 

other pelvic floor symptoms. 

Secondary outcome measures were obstructed defecation and vaginal 

bulging. Obstructed defecation was defined as reporting sensation of in-

complete bowel evacuation and/or need of vaginal digitation or splinting 

to complete bowel evacuation. Vaginal bulging was defined as reporting 

this symptom “often” or “sometimes”, and was compared to the group re-

porting this symptom “infrequently” or “never”. Obstructed defecation and 

vaginal bulging measured at the three time points were used to assess the 
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effect of progression of pregnancy and delivery on changes in the preva-

lence of these outcomes. Obstructed defecation and vaginal bulging at 1 

year postpartum were used as the outcomes to evaluate the impact of preg-

nancy characteristics, vaginal delivery, and vaginal delivery characteristics 

on these outcomes, as well as to evaluate their interrelationships with other 

pelvic floor symptoms. 

Relationships between potential risk factors and different degrees of peri-

neal and vaginal tears were evaluated using ORs calculated from unadjusted 

and adjusted multivariable regression models. Multinomial logistic regres-

sion was used for perineal tears, and logistic regression was used for vaginal 

tears. Data were analysed using version 13 of Stata/SE (StataCorp LP, Col-

lege Station, TX). 

Associations between potential risk factors and the various types of incon-

tinence were evaluated using RRs estimated from generalised linear models 

with binomial distribution and log-link function. Adjusted RRs were ob-

tained by including the potential confounding variables of age and BMI in 

the model in addition to the risk factors of interest. Population-attributable 

risk and population-attributable fraction were calculated based on RRs 

from generalised linear models. Data were analysed using version 16 of 

Stata/SE (StataCorp LP, College Station, TX).  

The risks of FI, obstructed defecation, and vaginal bulging over time were 

examined using random effect logistic models to estimate ORs and 95% CIs. 

Early pregnancy was used as the reference, and the subsequent two time 

points (late pregnancy and 1 year postpartum) were compared to this. For 

assessing the impact of pregnancy and delivery characteristics on the out-

come measures at 1 year postpartum, we used generalised linear models 

with binominal distribution and log-link function to estimate RRs with 95% 

CIs. The random effect logistics models and the generalised linear models 

were all adjusted for age, BMI, and educational level. 
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All studies were conducted in accordance with the ethical standards of the 

Helsinki declaration, 6th edition. Ethical approval was granted by the Re-

gional Ethical Committee in Uppsala, Sweden (Study I; registration no. 

2015/318) and the Regional Ethical Committee in Stockholm, Sweden (Stud-

ies II–IV; registration no. 2014/124–32). 

In Study I women were included at the delivery ward. Given the stressful 

circumstances under which women are admitted to the delivery room, we 

considered it unreasonable to expect them to assimilate information about 

the study, and no consent to participate was obtained. We considered eval-

uation of health care documentation to be a form of quality assurance and 

thus part of the ordinary commitment of the health care system. 

In the POPRACT study (Studies II–IV) we collected sensitive information 

regarding pelvic floor symptoms, including their impact on sexual activi-

ties. Confidentiality is thus an important topic to consider for these studies. 

Data were stored in accordance with the GDPR and were analysed pseu-

donymously by the researchers. Participation was voluntary, and all partic-

ipants gave written informed consent upon recruitment. The research 

group considered that the potential contribution of the study outweighed 

the intrusion on integrity that collecting sensitive information might imply. 

All participating women reporting significant symptoms at 1 year postpar-

tum, as well as a control group, were offered a thorough examination and 

consultation by a urogynaecologist. The data collected during these exam-

inations are not included in the present thesis but will be analysed in future 

publications. The findings of Studies II–IV may be implemented in future 

preventive strategies against perineal and vaginal tears and postpartum 

PFD, and so these studies could make positive contributions for women 

giving birth over the coming years. 
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A total of 187 women were included in the validation study. The sample had 

a mean (standard deviation [SD], range) age of 27.3 years (4.8, 18–41), BMI 

in early pregnancy of 25.0 kg/m2 (4.9, 18.1–44.1), gestational age at birth of 

39 weeks + 6 days (1 week+5 days, 30 weeks+2 days – 42 weeks+2 days), 

foetal birthweight of 3443 g (517, 3080–4760), and foetal head circumference 

of 34.7 cm (1.5, 29–39). 

The coverage of documentation regarding perineal laceration was signifi-

cantly higher (p<0.001) in the new protocol (89%) compared to ObstetriX 

(18%). Incidence of second degree perineal tears was 26% according to the 

new protocol and 11% according to ObstetriX. The incidence of third degree 

perineal tears of subtypes A, B, and C was 2.7%, 2.1%, and 2.1% respectively 

according to the new protocol, and 3.2%, 2.7%, and 1.1% according to Ob-

stetriX. 
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Of the 1049 women initially included in the POPRACT cohort, 951 remained 

after exclusion (Figure 6). The cohort had a mean (SD, range) age at deliv-

ery of 28.8 years (4.0, 18–41), BMI in early pregnancy of 24.7 kg/m2 (4.5, 16.4–

45.4), gestational age at birth of 40 weeks (1 week + 6 days, 28 weeks + 1 day 

– 42 weeks +3 days), foetal birthweight of 3488 g (550, 1005–5140), and foetal

head circumference of 34.8 cm (1.7, 25–40). Educational level was university

in 64% and high school or lower in the remaining 36%. Less than 3% were

smokers. Delivery mode was spontaneous vaginal in 69%, vacuum extrac-

tion in 16%, and caesarean section in 16%.

Among women giving birth vaginally, delivery was documented in the 

dedicated study protocol for 644 of these, thus constituting the sample of 

Study II. 

A total of 670 women responded to the first question about urinary leak-

age both in early pregnancy and at 1 year postpartum, thus qualifying to be 

included in Study III. SUI, UUI, and unspecified UI commencing before 

pregnancy were reported by 25 (4%), 23 (3%), and 15 (2%) women, respec-

tively, in the first questionnaire in early pregnancy. Women reporting the 

presence of SUI before pregnancy were excluded from the analysis for SUI. 

Similar exclusions were made in the analyses of UUI and unspecified UI. 

Finally, 898 women provided any information concerning FI, obstructed 

defecation, or vaginal bulging on at least one of the three occasions in early 

pregnancy, late pregnancy, or 1 year postpartum, and hence were included 

in Study IV. 
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Figure 6. Flowchart presenting the inclusion of the POPRACT cohort. POPRACT, Pelvic Floor In Pregnancy And Childbirth study; RÖC, 
Region Örebro County.
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The incidences of second degree tears and OASI were 41% and 7% respec-

tively. The incidence of high vaginal tears was 14%. The vast majority (71%) 

had a low vaginal tear, and only 15% of women avoided any vaginal tear. 

Foetal weight exceeding 4000 g and vacuum extraction were found to be 

independent risk factors for both second degree tears and OASI (Table 6). 

Post-term delivery independently increased the risk of second degree tears, 

whereas maternal birth positions with reduced sacrum flexibility inde-

pendently decreased the risk of second degree tears. Heredity of PFD 

and/or connective tissue deficiency, induced labour, vacuum extraction, 

and foetal head circumference exceeding 35 cm were independent risk fac-

tors for high vaginal tears, while oxytocin augmentation independently de-

creased the risk of high vaginal tears. 
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Table 6. Adjusted odds ratios (aOR) for risk factors for perineal and vaginal tears. 

Sample size was n=433 for analysis of perineal tears and n=421 for analysis of vaginal 

tears. *Significant at level p<0.05. 
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At 1 year postpartum, SUI and UUI were reported by 21% and 8%, respec-

tively, of women who did not report the respective UI before pregnancy. 

The corresponding prevalences for SUI and UUI commencing during preg-

nancy were 19% and 5%. 

SUI during pregnancy increased the risk of SUI postpartum (Table 7), 

and UUI during pregnancy increased the risk of UUI postpartum. Vaginal 

delivery increased the risk of SUI postpartum but not of UUI. Vaginal de-

livery conferred the major population attributable fraction of SUI in this 

cohort, followed by having SUI during pregnancy. Characteristics of vaginal 

delivery were analysed as potential risk factors for UI, but none of them 

showed statistically significant association (data not shown). 
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Table 7.  Unadjusted and adjusted risk ratios (RR), risk differences, and population attributable risks and fractions for the associations
between urinary incontinence during pregnancy and urinary incontinence 1 year postpartum (Panel A), and vaginal delivery and urinary 
incontinence 1 year postpartum (Panel B), respectively. Vaginal delivery was both analysed regardless of urinary incontinence status
during pregnancy and stratified on incontinence status during pregnancy (Panel B). a PANEL B: Adjusted analyses were performed of
vaginal delivery as a risk factor in the unstratified analyses. b There were no women who had urgency urinary incontinence during
pregnancy, a caesarean section, and reported urgency urinary incontinence 1 year postpartum. *p-value<0.05; UNS UI: unspecified
urinary incontinence.
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At 1 year postpartum, the prevalences of FI, obstructed defecation, and vag-

inal bulging were 6%, 28%, and 8% respectively. Involuntary loss of liquid 

stool was the dominant subtype of FI, reported by 5% at 1 year postpartum, 

whereas 2% reported involuntary loss of solid stool at the same time point. 

Among women with vaginal delivery, the ORs for FI and vaginal bulging 

were significantly increased in late pregnancy compared to early pregnancy, 

and a further increase was seen at 1 year postpartum (Figure 7). When we 

compared late pregnancy and 1 year postpartum, the OR for vaginal bulging 

was 2.2 (95% CI: 1.3–3.7, p=0.004), indicating that the risk further increased 

from late pregnancy to 1 year postpartum. However, no such increment 

from late pregnancy to 1 year postpartum was seen for FI (OR 1.2, 95% CI: 

0.71–2.0, p=0.498). The likelihood of obstructed defecation did not change 

significantly over the time period studied. The ORs did not change notably 

when we included women who underwent caesarean section in the analyses 

(data not shown). 
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Figure 7. Odds ratios for faecal incontinence, obstructed defecation, and vaginal bulging in late pregnancy and at 1 year postpartum
compared to early pregnancy in women with vaginal delivery. PP, postpartum; preg, pregnancy.
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FI during pregnancy, obstructed defecation during pregnancy, and ob-

structed defecation 1 year postpartum were independently associated with 

FI 1 year postpartum (Table 8). Obstructed defecation during pregnancy, 

vaginal bulging during pregnancy, and vaginal bulging at 1 year postpartum 

were independently associated with obstructed defecation 1 year postpar-

tum. Vaginal bulging during pregnancy was independently associated with 

vaginal bulging 1 year postpartum.
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Table 8. Unadjusted and adjusted risk ratios for the association between potential risk 

factors and faecal incontinence, obstructed defecation, and vaginal bulging at 1 year 

postpartum. Each factor of obstetric characteristics and conditions during pregnancy 

and postpartum was analysed separately. 
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The field of perineal and vaginal tears other than OASI is poorly investi-

gated. Most studies of perineal tears rely on retrospectively collected dis-

charge codes of OASI, while investigation of other perineal or vaginal tears 

has been reserved for prospective studies. Our validation study showed that 

the obstetric record system systematically underestimated the incidence of 

second degree tears compared to the documentation protocol, thus corrob-

orating the need for such a protocol when conducting studies including 

second degree tears. To our knowledge, there are no previous validation 

studies of such a documentation protocol.  

We found an incidence of second degree tears placing us in the middle 

of the range found by previous studies,82,83,89,90 and an incidence of OASI 

that is among the highest reported.82-85 Our higher incidence of OASI com-

pared to several previous studies may be explained by our use of a dedicated 

protocol for documentation of perineal tears. Many previous studies have 

utilised retrospectively collected discharge codes, which may underesti-

mate the incidence of OASI.98 

We identified similar risk factors for second degree perineal tears and 

OASI. Largely overlapping risk factors for second degree tears and OASI 

was also found by Samuelsson et al. in the only previous study examining 

risk factors of both these tears separately, although their specific risk factors 

were not identical to ours.82,87 Heavy foetal birth weight was a risk factor for 

second degree tears (and OASI) that we share with Samuelsson et al., while 

to our knowledge we are the first to show vacuum extraction to increase the 

risk of second degree tears. The fact that second degree tears and OASI have 

similar risk factors suggests that the degrees of perineal tears should be 

considered merely as a continuum rather than different entities, and that 

the extent of perineal tearing depends on several factors including both me-

chanical forces during the second stage of labour and possibly the vulnera-

bility of the tissues. Second degree tears have previously been associated 

with long-term sequelae including impaired sexual function80 and SUI79, 

thus emphasising the importance of an increased understanding of the 

pathogenesis of these tears. 
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The fairly high incidence of high vaginal tears shown in our population 

is hard to properly compare, since none of the previous studies on vaginal 

tears have used the ICD-10 diagnostic criteria. The paucity of studies on 

these tears is startling, given the present incidence figures and the previ-

ously demonstrated association with levator avulsion. We found large foe-

tal head circumference and vacuum extraction to be risk factors for high 

vaginal tears. Both of these factors have been found to increase the risk of 

levator avulsion,107,108 thus further suggesting an association between high 

vaginal tears and levator avulsion.  

There are few previous studies that have prospectively followed symptoms 

of PFD in nulliparous women from early pregnancy to a period of time post-

partum. To our knowledge, Study III is the first prospective study to focus 

on women without history of pre-pregnancy UI and to investigate SUI and 

UUI using cut-offs based on frequency. We found vaginal delivery to be a 

risk factor for SUI but not for UUI. This agrees with the results of the only 

previous study investigating SUI and UUI separately in women without his-

tory of UI; however, that study did not attempt to differentiate between 

mild and clinically significant UI.29  These negative findings regarding the 

association between vaginal delivery and UUI are of interest, since retro-

spective studies on this topic have shown conflicting results.30,31 The pro-

posed pathophysiological mechanisms underlying SUI and UUI differ, and 

this might explain why SUI was the subtype mostly associated with preg-

nancy and childbirth in this study. For SUI, increased urethral mobility 

caused by mechanical injury during pregnancy and/or vaginal delivery is 

the main pathophysiological mechanism proposed, while the disturbed 

neural regulation of the bladder and the detrusor believed to underlie UUI 

has not been associated with pregnancy and vaginal delivery to the same 

extent.13  

To the best of our knowledge, Study IV is the first to demonstrate an in-

crease in FI during pregnancy. This finding is in contrast to those of two 

similar studies which did not show any increase of FI at late pregnancy com-

pared to early pregnancy; however, these studies included about half the 

number of women, giving a lower probability of detecting changes in prev-

alence.29,39 Widening the perspective, our finding may be compared to that 
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of a registry-based study by Larsson et al. showing the risk of anal inconti-

nence to be higher in parous women who delivered exclusively by caesarean 

section than in nulliparous women.37 Most previous studies that have in-

vestigated risk factors for postpartum FI have focused on the vaginal deliv-

ery and OASI, but the findings of Study IV and those of Larsson et al. in-

stead support the idea that the pregnancy itself is involved in the develop-

ment of FI. 

In Study IV we showed that obstructed defecation during pregnancy and 

at 1 year postpartum was associated with FI at 1 year postpartum. Johannes-

sen et al. have previously found bowel evacuation problems to be associated 

with anal incontinence postpartum.41,42 Our findings and those of Johan-

nessen et al. could be explained by residual faeces in the ampulla recti after 

defecation resulting in post-defecatory faecal loss. This pathophysiological 

mechanism resembles that described for faecal soiling, which has been as-

sociated with incomplete bowel evacuation rather than anal sphincter de-

fects.17 Thus we may speculate that the increase in FI we have demonstrated 

actually reflects increased faecal soiling. The majority of women reporting 

faecal incontinence reported solely loss of liquid stool, and this was the case 

both during pregnancy and postpartum. Colorectal surgeons consider loss 

of solid stool rather than loss of liquid stool to reflect sphincter defects.16 

Al-Mukhtar Othman et al. studied faecal incontinence in non-pregnant 

nulliparous women, and found a dominance of liquid stool and a negligible 

rate of isolated leakage of solid stool.62 Altogether this further supports the 

presence of pathophysiological mechanisms other than loss of sphincter in-

tegrity underlying the increase in faecal incontinence observed in Study IV. 

No other study has investigated obstructed defecation in a manner resem-

bling ours, but a study investigating sensation of incomplete bowel evacu-

ation found that this symptom did not change either during pregnancy or 

postpartum,39 thus possibly agreeing with our negative findings. We could 

not demonstrate any association between severity of perineal or vaginal tear 

and obstructed defecation, which is in line with a previous study by Rot-

stein et al.44 These negative findings are in contrast to our clinical experi-

ence that many women seek care for sensation of incomplete bowel evacu-

ation and digitation or splinting postpartum. The absence of association 

between severity of tear and obstructed defecation is somewhat opposed to 

a study showing that secondary perineorraphy ameliorates symptoms of 

digitation/splinting in women with poorly healed second degree perineal 
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tears.109 However, the definition of a poorly healed second degree perineal 

tear is not standardised, and it is difficult to distinguish whether the symp-

toms in that study were due to the perineal tear or to distension of the con-

nective tissue. Regarding our results, one might speculate whether perineal 

tears were classified appropriately, and if a subclassification of second de-

gree tears, such as the one presented in Table 3, might enhance the possi-

bility to detect a significant association. Finally, the questions on ob-

structed defecation have not been validated in women postpartum, which 

could have created a non-differential misclassification bias. The question-

naire used in Studies III–IV is further addressed in the methodological dis-

cussion below. 

The increase in vaginal bulging that we demonstrated both during preg-

nancy and postpartum is in contrast to the results of Reimers et al., who 

also repeatedly investigated this symptom but could not find any change in 

prevalence during pregnancy and postpartum.110 We used a more restrictive 

cut-off for vaginal bulging, based on frequency, whereas Reimers et al. used 

responding in the affirmative. We may speculate that our more restrictive 

definition has increased the specificity of the question, which in turn in-

creased our ability to detect changes in vaginal bulging during pregnancy 

and postpartum. Mechanical distension or injuries to the pelvic floor during 

delivery, including increased levator hiatus area or levator ani avulsion, 

leading to POP, might explain the increase in vaginal bulging symptoms 

postpartum compared to early pregnancy.111 The pathophysiology underly-

ing increased prevalence of vaginal bulging during late pregnancy has not 

been explored extensively, but one study reported distension of levator hi-

atus and peripheral ligamentous laxity during pregnancy to be mechanisms 

explaining this finding.112
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Developing a dedicated protocol for documentation of perineal and vaginal 

tears (Study I) allowed us to collect data on perineal and vaginal tears using 

internationally accepted definitions in three subsequent studies (II–IV). 

Since the protocol was proven to deliver comprehensive information on 

perineal tears, its application strengthens the quality of data in the 

POPRACT study. Nevertheless, the validation of the protocol had some lim-

itations. There is no previously validated protocol for documentation of 

perineal lacerations, and so we do not know the true incidence when com-

paring the two documentation methods. The index method for documen-

tation (i.e. the current obstetric record system) is not the gold standard for 

documentation of perineal tears. The validity of perineal tear diagnosis de-

rived from the documentation protocol ultimately relies on the examina-

tion skills of the midwives and obstetricians on duty during the study pe-

riod. An expert examination would be a more suitable reference method,78 

but this option was not considered feasible. The supposed underestimation 

of OASI incidence has been mentioned earlier, and there is also evidence of 

uncertainty in the diagnosis of second degree tears. It is unlikely that the 

extreme variation in incidence of second degree tears reported previously 

(7–78%)82,83,89,90 reflects solely a true variation; it most likely is also due to 

different diagnostic traditions. In this author’s experience, distinguishing a 

first degree tear from a minor second degree tear in clinical practice is often 

a somewhat arbitrary decision. Thus, limited validity and reliability in the 

estimates of perineal tears based on routine clinical examination appear to 

be a common problem in this research field. On the other hand, the results 

from a study performed in a clinical context may be transferable to everyday 

practice to a higher extent than the results from a controlled clinical trial. 

The prospective design of the POPRACT study (Studies II–IV) enabled us 

to collect data on potential risk factors that are not usually available in med-

ical records, as well as to collect information on possible confounders. Fur-

thermore, the prospective study design allowed us to use standardised out-

comes, measured with validated instruments, thus decreasing the risk of 

measurement bias. 
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We assessed a wide range of obstetric risk factors for perineal and vaginal 

tears in our multivariate analysis in Study II. Including all obstetric varia-

bles of interest in one model is crucial to demonstrate the independent ef-

fect of these exposures, since obstetric factors are often highly correlated to 

each other. Even though most data were prospectively collected using a 

dedicated protocol, some data were retrieved from the obstetric medical 

record (ObstetriX). ObstetriX is an electronic medical record from which 

data are extracted to the Swedish Pregnancy Register on a regular basis. 

Although such variables and data transfer have been previously validated,94 

we found evidence that active second stage of labour was not documented 

properly in the obstetric medical record. 

Restricting inclusion to nulliparous women was suitable to study the ef-

fect of pregnancy and childbirth on the pelvic floor, since these women had 

not been previously exposed to a term pregnancy or vaginal delivery. In 

Study III we aimed to study women without history of pre-pregnancy UI, 

who are considered the ideal population to assess the risk of UI associated 

with pregnancy and childbirth.32 Since the question on pre-pregnancy UI 

status was asked in early pregnancy, there is a potential risk of recall bias. 

However, we consider this risk to be low, given the short duration of the 

pregnancy when responding to the questionnaire. Collecting data on pelvic 

floor symptoms in early pregnancy minimised the influence of the preg-

nancy on these symptoms. By repeating these questions during pregnancy 

and postpartum, and by using within-subject analysis, changes in symp-

toms over the course of pregnancy and postpartum could be assessed in 

Study IV.  

The sample size proved to be sufficient for detecting risk factors for sev-

eral outcomes; however, in some cases one might suspect that a type II error 

explains the lack of significance. Some previously described risk factors of 

OASI, such as foetal occipito-posterior presentation84,86 and oxytocin aug-

mentation,84 did not show an association (Study II), and OASI did not prove 

to be a risk factor for FI (Study IV). This might be explained by the limita-

tion of the sample size in general and in particular the smaller number of 

women included in the analysis using data from the delivery protocol. De-

livery protocols were missing in a larger number of women compared to the 

questionnaires, and so a comparatively smaller number of women were in-

cluded in the analysis of risk factors for perineal and vaginal tears in Study 

II as well as in the analyses in Studies III–IV that used data from the delivery 

protocol as risk factors for PFD. Separating women based on the occurrence 

of pre-delivery symptoms in the analysis might have enhanced our ability 
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to detect delivery-related risk factors of PFD including OASI as a risk factor 

of FI, but the present sample size was insufficient to stratify women by 

symptoms during pregnancy. 

We used a compilation of questions from established questionnaires vali-

dated in Swedish to assess PFD (Studies III–IV). Compiling questions from 

several questionnaires should generally be avoided, since it may influence 

the validated characteristics of the questions.68 However, it is possible that 

not all properties of questionnaires are equally affected by alterations. 

Questionnaires validated item by item might be able to withstand altera-

tions to a greater extent than questionnaires validated on the basis of a sum 

score. In this thesis, the questions used to determine stress and urgency 

urinary incontinence and POP were validated separately as single items,48 

whereas the questions on FI and obstructed defecation were validated to-

gether with other questions as a score.70 We consider it reasonable to com-

pile questions from several questionnaires in this context, since there is no 

single questionnaire recommended by the ICI that assesses UI, POP, and FI 

concomitantly.13 

The questions used to assess PFD in this thesis have not been specifically 

validated on women postpartum. There is a general lack of questionnaires 

designed to evaluate PFD postpartum, and we are not aware of any com-

prehensive questionnaire on PFD translated to Swedish that has been vali-

dated in this population. Specific concerns have been raised regarding the 

extent to which the symptom of vaginal bulging is associated with anatom-

ical POP in women during pregnancy and postpartum110 as well as in non-

pregnant nulliparous women.113 Reimers et al. found almost no association 

between vaginal bulging and anatomical prolapse during pregnancy and 

postpartum;110 however, the questions used in that study were not validated, 

and the definition of vaginal bulging was simply an affirmative answer and 

was not restricted to a certain frequency of symptoms as has been suggested 

in a validation study of a questionnaire using similar questions.48 Reimers 

et al. speculated that symptoms of vaginal bulging might be associated with 

subtler aspects of pelvic floor anatomy than the Pelvic Organ Prolapse 

Quantification system (POP-Q) is able to capture, and suggested that 

three-dimensional ultrasound or magnetic resonance imaging might reveal 

anatomical features explaining these symptoms.110 Gyhagen et al. found the 
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highest prevalence of vaginal bulging among the youngest participants (25–

34 years) in their cohort of nulliparous women,113 which is in contrast to the 

age-related increase in anatomical POP previously found.50,59 Gyhagen et al. 

suggested that nulliparous women with a low prevalence of anatomic POP 

might interpret “vaginal bulging” differently compared to women with POP 

beyond the hymen, thus explaining this counterintuitive finding.113 

We chose to study FI instead of anal incontinence as our outcome meas-

ure, since there is evidence that FI is both a more sensitive and a more spe-

cific outcome parameter to demonstrate birth-related effects, whereas iso-

lated flatus incontinence is suggested to mostly reflect bowel function.38 We 

found flatus incontinence to be highly prevalent (15%) even in early preg-

nancy (see manuscript of Study IV), supporting a substantial contribution 

from non-obstetric risk factors to this condition. We considered separating 

solid and liquid stool loss in the analysis of risk factors, since incontinence 

to solid stool is viewed to particularly reflect sphincter integrity;16 however, 

we refrained from doing so because of the limited sample size and the small 

numbers of women reporting these subtypes of FI. We have speculated that 

faecal soiling may underlie the increase in FI demonstrated during preg-

nancy, but we could not confirm this speculation because our questionnaire 

did not cover faecal soiling. Diarrhoea and rectal urgency are bowel symp-

toms that have previously been associated with FI in a general population,13 

and so including questions on these symptoms in Study IV might possibly 

have elucidated additional factors associated with postpartum FI.   

For vaginal bulging, SUI, and UUI, a cut-off based on frequency (“often” or 

“sometimes”) was used to define these conditions in accordance with the 

validation study cited above,48 while answering in the affirmative to the 

questions on FI and obstructed defecation was enough to qualify for each 

of the latter conditions respectively. There is no formal core outcome set 

available for PFD,114 but reporting UI weekly or more often has been sug-

gested to be bothersome enough to be considered an illness in epidemio-

logical research.115 We found no evidence supporting the use of a frequency 

based cut-off for FI or obstructed defecation. 

We considered 1 year postpartum to be a suitable time point to assess PFD, 

since we expect no substantial tissue healing to occur beyond this time and 

the majority of women will not have conceived again at this point. However, 
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for some pelvic floor disorders there is evidence that the total effect of 

childbirth may be seen later in a woman’s life. Surgical treatment for POP 

peaks after 70 years of age,9 indicating that symptoms of POP become man-

ifest many decades after childbirth. The risk of POP increases further with 

increasing number of vaginal deliveries, which also complicates prospective 

studies on this condition. Severe anal incontinence shortly after delivery 

was highly predictive of anal incontinence at 10 years postpartum in one 

study.116 However, another study found an increased incidence of FI after 

the age of 52 years in women with a history of OASI, whereas the age-re-

lated incidence of FI was fairly constant between the ages of 40–60 years in 

women without a history of OASI.117 This indicates that examining the risk 

of FI at 1 year postpartum might underestimate the total impact of OASI on 

this condition. Regarding SUI, there is evidence that symptoms reported 3–

9 months postpartum are strongly associated with persistent symptoms at 

5–10 years postpartum.118,119 Moreover, there is evidence that the first vaginal 

delivery has the greatest impact on SUI and repeated vaginal deliveries are 

of limited importance for this outcome,30,118 further supporting the use of 

SUI 1 year postpartum in primiparous women as an outcome.  

Women in our cohort showed higher educational level and lower likelihood 

of smoking compared with the overall Swedish pregnant population.94 

These characteristics indicate a generally higher socioeconomic status of 

the women in our cohort compared to Swedish pregnant women in general, 

since high educational level is an indicator of high socioeconomic status63 

and smoking is an indicator of low socioeconomic status.120  

The association between socioeconomic status and PFD is somewhat in-

consistent, but several studies suggest that low socioeconomic status in-

creases the risk of pelvic floor disorders.13 A correlation between socioeco-

nomic status and other risk factors for PFD including parity, obesity, and 

physically strenuous work may explain the increased risk of some pelvic 

floor disorders among women with low socioeconomic status.13 The sup-

posed higher socioeconomic status of our population might thus have led 

to an underestimation of the prevalence of PFD compared with the preg-

nant population in Sweden. However, some women dropped out during fol-

low up. If women with pelvic floor symptoms remained in the study to a 

greater extent than asymptomatic women, this would have slightly overes-

timated the prevalence of PFD. Moreover, if such loss to follow-up was as-

sociated with our risk factors, this may have biased these associations. 
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The prospective data collection and the use of validated instruments for 

measurement are two major strengths that studies II–IV all have in com-

mon. Moreover, the assessment of a wide range of potential obstetric risk 

factors for perineal and vaginal tears is a strength of Study II. Use of a vali-

dated protocol for documentation of perineal and vaginal tears strength-

ened the validity of these data in Studies II–IV. However, the known diag-

nostic difficulties of perineal and vaginal tears may still imply some uncer-

tainty in these estimates. The validation of the protocol for documentation 

in Study I was limited by the lack of a previously validated protocol with 

which to compare our documentation method.  

Following nulliparous women from early pregnancy to 1 year postpartum 

proved to be useful to study the impact of the first term pregnancy and the 

first vaginal delivery on pelvic floor function postpartum in Studies III–IV. 

Excluding women with pre-pregnancy UI in Study III allowed us to specifi-

cally estimate the extent to which pregnancy characteristics and the vaginal 

delivery contributed to UI postpartum. Data prospectively collected from 

early to late pregnancy and the use of within-subject analysis enabled us to 

show that FI had already increased by late pregnancy in Study IV. However, 

restricting our follow-up to 1 year postpartum might have limited our ability 

to capture any effect of vaginal delivery on FI and on vaginal bulging, since 

these symptoms may first manifest considerably later in life. 

Although validated questions were used to assess PFD, these questions 

have not been validated specifically in women postpartum; this constitutes 

a limitation of Studies III–IV. The study questionnaire covered a wide range 

of pelvic floor disorders, providing a comprehensive picture of the impact 

of pregnancy and vaginal delivery on PFD. However, also including ques-

tions on faecal soiling, diarrhoea, and rectal urgency would have allowed us 

to further examine the underlying factors of FI. We defined UI and vaginal 

bulging using frequency based cut-offs, which strengthens the clinical sig-

nificance of the results regarding UI and vaginal bulging in Studies III–IV. 

However, the present author considers that using “daily” or “weekly” to de-

fine UI would be a more objective definition that also adheres to the defi-

nition suggested by Uustal et al.,115 thus pointing at a suboptimal aspect of 

the study questionnaire.  
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The documentation protocol achieved a higher coverage of perineal lacera-

tion diagnosis than the current obstetric medical record system, which im-

plies that studies on perineal tears should consider using a dedicated pro-

tocol for this matter instead of relying on diagnostic discharge codes. Tak-

ing this further by implementing this validated protocol as mandatory 

questions in a computerised obstetric record system would be ideal for re-

search purposes, since this would circumvent missing study protocols; it 

would also help to meet the increasing demand for health care organisa-

tions to follow up quality of care. 

Risk factors for second degree tears and OASI were overlapping in Study 

II, and this overlap was also seen in the previous study analysing risk factors 

for second degree tears and OASI. This may suggest that the same strategies 

could be used to prevent both OASI and second degree tears.82 High vaginal 

tears were shown to have similar risk factors as levator avulsion, lending 

more support to the previously-described association between these enti-

ties.81 This suggests that high vaginal tears may be used as a surrogate 

marker of levator avulsion in epidemiological studies, given the current lim-

itations in diagnosing levator avulsion immediately postpartum.  

Vaginal delivery was the major risk factor for SUI in Study III. Caesarean 

section may thus appear a tempting preventive measure against SUI. How-

ever, this author considers that using an abdominal surgical procedure to 

prevent future SUI is both drastic and illogical. Firstly, even among the 

women at highest risk, the majority do not develop SUI. Secondly, other 

maternal and neonatal morbidity of caesarean section exceeds that of vagi-

nal delivery.121 Identifying the risk factors of vaginal delivery that may be 

modified in obstetric care appears a more attractive approach to prevent 

SUI. We found no associations between characteristics of the vaginal deliv-

ery and any of the types of UI studied, which is in line with previous pro-

spective studies that demonstrated associations only with combinations of 

risk factors.122,123 This we interpret as meaning that there might be aspects 

of vaginal delivery that cause SUI other than those previously studied, thus 

suggesting that future research should explore novel risk factors related to 

this form of delivery. 

Study IV revealed an increase in FI during pregnancy that also persisted 

postpartum. This has several implications for obstetricians and midwives 

treating women during pregnancy and postpartum. Fear of FI has been re-

ported as a common reason for obstetricians to choose elective caesarean 

delivery,124 but the pre-existence of FI during pregnancy problematizes the 
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idea of using caesarean section to prevent postpartum FI. Our finding is in 

line with a meta-analysis which found no evidence that caesarean delivery 

could prevent anal incontinence.36 In the evaluation of quality of care, post-

partum FI is used as a marker of both quality in maternity care in general125 

and quality in the specific care after OASI.126 Our findings imply that the 

complication rates attributed to vaginal delivery and OASI will be overesti-

mated if no data on pre-delivery FI are provided. 

Obstructed defecation both during pregnancy and postpartum was asso-

ciated with FI 1 year postpartum (Study IV), and so we suggest that the 

demonstrated increase in FI during pregnancy and postpartum might actu-

ally reflect post-defecatory faecal loss. Bulk-forming agents are used as first-

line treatment of defecatory dysfunction,127 and our findings raise the ques-

tion whether the use of these agents reduces the prevalence of FI or faecal 

soiling postpartum. An intervention study investigating the effect of bulk-

forming agents on postpartum FI must be conducted to answer this ques-

tion. 
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The overall conclusion of this thesis is that the contributions of pregnancy, 

vaginal delivery, and their respective characteristics to the development of 

PFD differ between the pelvic disorders studied. For SUI, both the preg-

nancy and the vaginal delivery increased the risk, whereas for FI it was the 

pregnancy itself rather than the vaginal delivery that was demonstrated to 

increase the risk. 

Specific conclusions are that: 

 Using a dedicated protocol for documentation of perineal tears in-

creased the comprehensiveness of the information, suggesting this 

protocol to be suitable both for scientific purposes and for imple-

mentation in future obstetric record systems. However, the known 

diagnostic difficulties may still confer some uncertainty over the 

incidence figures for perineal tears. 

 Risk factors for second degree tears and OASI were very similar, 

suggesting that perineal tears should be considered more as a con-

tinuum than as different entities. The high incidence of high vagi-

nal tears combined with their association with levator avulsion mo-

tivates further examination of the epidemiology of these tears in 

future studies. 

 While SUI was the subtype mostly associated with pregnancy and 

vaginal delivery, UUI remained more stable during the course of 

the pregnancy and the postpartum period. Vaginal delivery ac-

counted for more than half of all SUI at a population level, but no 

single characteristic of the vaginal delivery was associated with in-

creased SUI. This suggests that future research should aim to ex-

plore novel risk factors related to vaginal delivery. 

 Obstructed defecation both during pregnancy and postpartum was 

associated with FI 1 year postpartum, suggesting that FI during 

pregnancy and postpartum may partly be due to post-defecatory 

faecal loss. 
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Syftet med avhandlingen var att undersöka riskfaktorer för förlossnings-

bristningar och bäckenbottendysfunktion hos kvinnor som föder sitt första 

barn. Att förstå vilka faktorer hos kvinnan, graviditeten och den vaginala 

förlossningen som gör att problemen uppstår är avgörande för att kunna 

arbeta förebyggande.  

Sammanfattningsvis visar avhandlingen att både graviditeten och för-

lossningen i olika grad bidrar till en ökad risk för bäckenbottendysfunktion. 

Risken för ansträngningsinkontinens ökade både av graviditeten och av den 

vaginala förlossningen. Däremot ökade risken för avföringsinkontinens 

snarare av graviditeten än av den vaginala förlossningen vilket står i kon-

trast till tidigare forskning som fokuserat på större förlossningsbristningar 

som orsak till avföringsinkontinens. Förlossning med sugklocka och ett 

stort omfång på barnets huvud var riskfaktorer både för bristningar i mel-

langården, s.k. perinealbristningar, och bristningar högt upp i slidan, s.k. 

höga vaginalbristningar. 

Bäckenbottendysfunktion är ett samlingsnamn för nedsättning av bäcken-

bottens funktioner varav de vanligaste formerna är urininkontinens, avfö-

ringsinkontinens och framfall av slidans väggar eller livmodern. Urininkon-

tinens delas in i ansträngningsinkontinens som uppstår vid fysisk ansträng-

ning respektive trängningsinkontinens med läckage vid plötsligt påkomna 

urinträngningar. Var femte kvinna i västvärlden opereras för urininkonti-

nens eller framfall – bäckenbottendysfunktion kan ses som ett folkhälso-

problem. 

Den prospektiva kohortstudien Pelvic Floor in Pregnancy and Child-

birth, POPRACT, omfattande 1049 kvinnor som väntade sitt första barn un-

der 2014-2017, utgör grunden för studierna i avhandlingen. Kvinnorna be-

svarade enkäter om bäckenbottensymtom i tidig och sen graviditet, åtta 

veckor efter förlossningen samt ett år efter förlossningen.  

I studie I utvecklades ett nytt protokoll för förlossningsbristningar. Pro-

tokollet utvärderades vid 187 förlossningar under 2015-2016. Bristningspro-

tokollet gav fullständig information om perinealbristning hos 89 procent av 

kvinnorna medan det ordinarie journalsystemet endast gav denna inform-

ation hos 18 procent av kvinnorna. Detta visar att bristningsprotokollet är 

användbart i forskningssammanhang men även i framtida journalsystem. 

I studie II undersökte vi risken för perinealbristningar och hög vaginal-

bristning hos 644 kvinnor som genomgick en vaginal förlossning. Perineal-
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bristningar graderas enligt följande; första graden omfattar endast hud och 

slemhinna, andra graden omfattar även muskelfästen i mellangården och 

tredje och fjärde graden omfattar allt det nämnda samt ändtarmens slut-

muskler (analsfinktrarna). Studien visar att 18 procent fick första gradens 

perinealbristning, 41 procent andra gradens perinealbristning och 7 procent 

någon grad av sfinkterruptur (grad 3-4). Andelen som fick en hög vaginal-

bristning var 14 procent. Riskfaktorer för att få både andra gradens perineal-

bristning och sfinkterruptur var stort barn och förlossning med sugklocka. 

Förlossning med sugklocka, stort omfång av barnets huvud samt ärftlighet 

för bäckenbottendysfunktion/bindvävssvaghet var riskfaktorer för hög va-

ginalbristning.  

I studie III undersöktes urininkontinens hos 670 kvinnor. Ansträng-

ningsinkontinens rapporterades av 19 procent av kvinnorna under gravidi-

teten och av 21 procent ett år efter förlossningen. Trängningsinkontinens 

rapporterades av 5 procent av kvinnorna under graviditeten och av 8 pro-

cent ett år efter förlossningen. Att ha ansträngningsinkontinens under gra-

viditeten innebar en ökad risk för att ha kvarstående ansträngningsinkon-

tinens ett år efter förlossningen. Vaginal förlossning ökade risken för att ha 

ansträngningsinkontinens ett år efter förlossningen men vi såg ingen en-

skild faktor under förlossningen som bidrog till riskökningen.  

I studie IV undersöktes avföringsinkontinens hos 898 kvinnor. Före-

komsten av avföringsinkontinens ökade från 2 procent i tidig graviditet till 

4 procent i sen graviditet men ingen ytterligare ökning sågs ett år efter för-

lossningen. Att ha svårt att tömma tarmen under graviditet och efter för-

lossningen var förknippat med ökad risk för avföringsinkontinens ett år ef-

ter förlossningen. Däremot var inte sfinkterruptur kopplat till ökad risk för 

avföringsinkontinens vilket tidigare forskning har visat. 

Sammantaget visar avhandlingen en komplex bild där graviditet och för-

lossning i varierande grad bidrar till de olika formerna av bäckenbottendys-

funktion. Kejsarsnitt kan förefalla vara en lösning för att förebygga an-

strängningsinkontinens men tidigare studier har visat att kejsarsnitt är be-

häftat med andra allvarliga komplikationer. Därför bör framtida forskning 

istället utforska andra möjliga riskfaktorer i den vaginala förlossningen mot 

vilka förebyggande insatser kan riktas. 
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Appendix 1

 

Förlossnings- och bristningsprotokoll för Bäckenbottenstudien 

Datum för förlossning: ______________________ 

Patientens namn: __________________________ 

Patientens personnummer: __________________ 

Är patienten är förstföderska eller omföderska? 
Om förstföderska – deltar patienten i bäckenbottenstudien? (Se MHV-1 rutan lokal registrering) 
Protokollet fylls endast i på patienter som deltar i bäckenbottenstudien.   
 
Patienten förlöstes 
  

� Vaginalt inkl 
instrumentellt 
� Sectio efter 
misslyckad 
sugklocka 
� Övriga sectio  

Vid sectioförlossning utan försök med sugklocka fylls 
frågorna om förlossningen i men ej frågorna om 
bristningen. 
 

Vilken ställning intog 
kvinnan huvudsakligen 
under krystskedet? (ange 
endast ett alternativ) 
 

 
 
 
� Gyn 
� Huksittande  
� Knäsittande 
� Liggande 
� Sida 
� Sittande 
� Annan:   

 

Användes yttre press vid 
förslossningen? 
 

 
� Ja 
� Nej 

 

Användes hands-on 
perinealskydd vid 
förlossningen? 
 

 
 
� Ja 
� Nej 
om Ja o 

 
 
 
 
� Styrning/mothåll på barnets huvud 
� Stöttning av perineum 

Användes 
oxytocinstimulering 
under utdrivningsskedet? 

 
 
� Ja 
� Nej 

 

Användes skalpelektrod 
för fosterövervakning? 

 
� Ja 
� Nej 

 

Förelåg skulderdystoci 
vid förlossningen? 

 
� Ja 
� Nej 

 

Föddes barnet med hand 
eller arm föreliggande?  

 
� Ja 
� Nej 

 



Har patienten varit utsatt 
för någon form av 
könsstympning? � Ja 

� Nej 
om Ja o Har främre klipp behövt göras? 

� Ja 
� Nej 
om Ja o � Sutureras, 

      suturmaterial o 
   � Lämnas utan  

   suturering 

� Vicryl rapid 
� Monocryl 
� Annat: 

Främre bristningar  
(klitoris- eller uretranära, 
ej relaterade 
könsstympning) 

� Ja 
� Nej 
om Ja o � Sutureras, suturmaterial o 

� Lämnas utan suturering 
� Vicryl rapid 
� Monocryl 
� Annat: 

Har perineotomi utförts? � Ja 
� Nej 
om Ja o � Vänster sida 

� Höger sida 
� Sutureras, suturmaterial o � Polysorb 

� Vicryl rapid 
� Monocryl 
� Annat: 

Bristningar i labia som 
suturerats? � Ja 

� Nej 
om Ja o Suturmaterial o  � Vicryl rapid 

� Monocryl 
� Annat:  

Bristningar i vagina � Ja 
� Nej 
om Ja o � Enbart yttre tredjedelen av 

vagina  
� Mer omfattande än yttre 
tredjedelen av vagina 

� Sutureras, suturmaterial o 
� Lämnas utan suturering 

� Polysorb 
� Vicryl rapid 
� Monocryl 
� Annat: 

Perinealkropp*, tjocklek 
palpatoriskt efter 
förlossning �  <1 cm 

� 1-2 cm 
� > 2 cm 



 

 

Perinealbristning � Ja 
� Nej 

 
 

om Ja** o � 1:a grad (vaginalslemhinna och/eller perinealhud) 
� 2:a grad (inkl ytliga och eller djupa perinealmuskler) 
� 3A grad (ruptur av <50 % av externa analsfinktern) 
� 3B grad (ruptur av >50% av externa analsfinktern) 
� 3C grad (även ruptur av interna analsfinktern) 
� 4:e grad (även ruptur av rektalslemhinna) 
� Ej kategoriserbar bristning inkl rektalslemhinna*** 

 
Perinealhuden 

 
� Sutureras intrakutant 
� Sutureras enstaka 
antal:____ 
� Lämnas utan 
suturering 

 
Suturmaterial o 

 
� Vicryl rapid 
� Monocryl 
� Annat: 

Perinealkroppen 
 

Sutureras: 
� enstaka 
antal:____ 
� fortlöpande 

Suturmaterial o � Polysorb 
� Vicryl rapid 
� Annat: 

Externa analsfinktern 
 

Sutureras:  
� end-to-end  
� overlap 
antal:____ 

Suturmaterial o � Polysorb 
� PDS 
� Annat: 

Interna analsfinktern Sutureras o 
� Madrassuturer 
� Enkla suturer 
antal:____ 

Suturmaterial o � Polysorb 
� PDS 
� Annat: 

Analslemhinnan Sutureras: 
� enstaka 
antal:____ 
� fortlöpande 

Suturmaterial o � Polysorb 
� Annat: 

Gavs antibiotikaprofylax? � Ja 
� Nej 
om Ja o 

 
 
Antibiotikaprofylax: 

 
 
� Cefuroxim  
� Metronidazol  
� Annat:  

Bristning bedömd av � Barnmorska 
� Läkare 
� Båda 
yrkeskategorier 

  

Bristningen suturerades 
av 
 
 

� Barnmorska 
� Läkare 
� Båda 
yrkeskategorier 

  

*Perinealkroppen: muskelstrukturen mellan vagina och analkanalen. Tjockleken bedöms genom att 
känna med ett finger i anus och ett i vagina samtidigt. 
**Om perinealbristning grad 3-4 ska protokollet fyllas i samråd med ansvarig läkare. 
***Exempelvis s k buttonhole där skada uppstått mellan slidan och rektum men 
analsfinkter/perineum är intakt. 
       



Ifyllt av:  __________________________  __________________________  

� Barnmorska  � Läkare 

Ifyllt protokoll sätts i pärmen märkt ”Bäckenbottenstudien” på barnmorskeexpeditionen på 
förlossningen. 

Övrig information: 
____________________________________________________________ 

____________________________________________________________ 



 

FRÅGEFORMULÄR 1 vid inskrivningen på MVC 

till kvinnor som ingår i en vetenskaplig undersökning om bäckenbotten 
besvär i samband med graviditet och första förlossning 

 
Datum för ifyllning _________________ 
 
1. Hur mycket väger du idag?________ 
2. Hur lång är du?_________ 
 
3. Vilken är din högsta avslutade utbildning?  
R Grundskola eller likvärdigt 
R Gymnasium eller likvärdigt 
R Universitet eller högskola 

 
 

Ärftlighet  
 
4. Vet Du om din mamma eller syster har opererats för framfall? 
R    Ja 
R    Nej 
R Vet ej 

 
5. Vet Du om din mamma eller syster har opererats för urininkontinens? 
R    Ja 
R    Nej 
R Vet ej 

 
6. Vet Du om din mamma eller syster har opererats för ljumskbråck eller åderbråck?  
R    Ja 
R    Nej 
R Vet ej 

 
 

Allmän hälsa  
 
7. I allmänhet, hur skulle du vilja säga att din hälsa är: 
R Utmärkt 
R Mycket bra 
R Bra 
R Någorlunda 
R Dålig 
 

 



Rökvanor 

8. Röker Du?
R     Ja Om ja, gå vidare till fråga 12 
R    Nej 

9. Har Du rökt tidigare?
R   Ja Om ja, gå vidare till fråga 10 
R    Nej 

10. När rökte Du Din sista cigarett? År……………………

11 . Hur många år hade Du då rökt dagligen? Antal år………… 

12. När började Du röka? År………………..

13. Hur många cigaretter röker Du dagligen för närvarande?………………

Urinbesvär 

14. Händer det att du läcker urin?
R Nej, gå vidare till fråga 19 
R Ja 

   Om ja, hur ofta har du besvär av urinläckage? 
R Mer sällan än en gång i månaden 
R En gång i månaden eller mer 
R En gång i veckan eller mer 
R Varje dag och/eller natt 

15. Hur mycket läcker du vid varje läckage tillfälle
R Några droppar eller lite
R Små mängder
R Stora mängder

16. Har du besvär med att bli plötsligt kissnödig och svårt att hinna fram till toaletten?
R Ja, ofta
R Ibland
R Någon gång
R Aldrig

17. Kan du läcka urin vid kroppslig ansträngning som hosta, nysning, gång i
nedförsbacke eller hopp?
R Ja, ofta 



 

 

R Ibland 
R Någon gång 
R Aldrig 

 
18. När började dina besvär med urinläckage? 
R Hade besvär redan före graviditeten 
R Besvären började under min graviditet 
R Besvären började efter förlossningen 

 
Tarmvanor   
 
19. Hur ofta har Du tarmtömning?  
R varje dag 
R varje till varannan dag 
R varje till var tredje dag 
R 1-2 ggr per vecka 
R mer sällan än 1 ggr/vecka 
R vet ej 

 
20. Besväras Du av alltför hård avföring? 
R Aldrig 
R Sällan 
R Ibland 
R Ofta, i stort sett vid varje tillfälle  

 
 
21. Tycker du att du inte har tömt tarmen fullständigt i slutet av en avföring? 
R Nej 
R Ja 
 

Om ja, hur mycket besvärar det dig? 
R Inte alls 
R Lite 
R Ganska mycket 
R Mycket 
 

22. Behöver du trycka i eller runt slidan eller runt ändtarmsöppningen för att kunna 
tömma tarmen fullständigt? 
R Nej 
R Ja 
 

Om ja, hur mycket besvärar det dig? 
R Inte alls 
R Lite 
R Ganska mycket 
R Mycket 

 



23. Brukar du ha svårt att hålla gaser?
R Nej
R Ja

Om ja, hur mycket besvärar det dig? 
R Inte alls 
R Lite 
R Ganska mycket 
R Mycket 

24. Brukar du läcka avföring om din avföring är fast?
R Nej
R Ja

Om ja, hur mycket besvärar det dig? 
R Inte alls 
R Lite 
R Ganska mycket 
R Mycket 

25. Brukar du läcka avföring om din avföring är lös?
R Nej
R Ja

Om ja, hur mycket besvärar det dig? 
R Inte alls 
R Lite 
R Ganska mycket 
R Mycket 

Frågor om framfallssymptom 

26. Har du en känsla av att något buktar ur slidan?
R Ja, ofta 
R Ibland 
R Någon gång 
R Nej aldrig 

27. Händer det att du har skavningsbesvär i underlivet?
R Ja, ofta 
R Ibland 
R Någon gång 
R Nej aldrig 



 

 

28. Händer det att du behöver lyfta främre slidväggen för att kunna kissa? 
R Ja, ofta 
R Ibland  
R Någon gång  
R Nej aldrig 

  
  
Om du svarat ja på någon av frågorna, besvara även nedanstående fråga 

 
29. Om du anstränger dig med t ex tunga lyft, blir dina besvär:  
R Oförändrade 
R Bättre  
R Sämre 

 
 
Livskvalitetsfrågor 
 Har du besvär från bäckenbotten (urinläckage, gas/avföringsläckage, framfall)? 
R Ja 
R Nej, gå vidare till fråga 37 

 
Om ja, i vilken utsträckning påverkar det dig vad avser: 
 
 30. Förmågan att utföra hushållssysslor (matlagning, städning, tvätta kläder)? 
R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
31. Fritidssysselsättning som promenader, simning eller andra fysiska aktiviteter? 
R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
32. Nöjen (t ex bio, konserter)? 
R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
33. Förmågan att resa med bil eller buss mer än 30 minuter hemifrån? 
R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
34. Deltagande i sociala aktiviteter utanför hemmet? 



 

 

R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
35. Psykisk hälsa (nervositet, nedstämdhet etc.)? 
R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
36. Frustration, jag känner mig förhindrad att göra vad jag vill 
R Inte alls 
R Lite  
R Måttligt 
R Mycket 

 
 
 
Samlivsfrågor 
 
Här kommer ett antal frågor om Ditt och Din partners sexliv. All information du ger är 
strikt konfidentiell. Dina svar ska enbart användas för att hjälpa läkare att förstå vad 
som är viktigt för patienter i deras sexliv. Var snäll och kryssa för det svar som passar 
bäst in på Dig. 
När Du svarar på frågorna, utgå ifrån ditt sexliv under de sista sex månaderna.  
 
Är du sexuellt aktiv?  
R Ja 
R Nej, gå vidare till fråga 49 

 
37. Hur ofta känner du sexuell lust? Känslan kan omfatta önskan om att ha sex, planer 
på att ha sex, frustration på grund av brist på sex etc. 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
38. Får du orgasm när du och din partner har samlag? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 



 

 

39. Känner du dig sexuellt upphetsad(tänd) när du har sex med din partner? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
40. Hur nöjd är du med de olika sexuella aktiviteter som ingår i ditt nuvarande sexliv? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
41. Har du ont under samlag? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
42. Har du urinläckage när du har sex? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
43. Begränsar rädsla för läckage (antingen av avföring eller urin) din sexuella 
aktivitet? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
44. Undviker du samlag på grund av en utbuktning i eller från slidan (framfall)? 
R Alltid 
R Ofta 
R Ibland 
R Sällan 
R Aldrig 

 
45. Händer det att du har negativa känslor som rädsla, motvilja, skam eller skuld när 
du har sex med din partner? 
R Alltid 



R Ofta 
R Ibland 
R Sällan 
R Aldrig 

46. Har din partner erektionsproblem som påverkar ert sexliv?
R Alltid
R Ofta
R Ibland
R Sällan
R Aldrig

47. Har din partner problem med för tidig utlösning som påverkar ert sexliv?
R Alltid
R Ofta
R Ibland
R Sällan
R Aldrig

48. Hur intensiva är de orgasmer du upplevt de sista sex månaderna jämfört med de
orgasmer du har haft tidigare?
R Mycket mindre intensiva 
R Mindre intensiva 
R Lika intensiva 
R Intensivare 
R Mycket intensivare 

Övriga frågor 
49. Har du andra besvär från bäckenbotten som inte kommit fram i tidigare frågor?

(Fler val möjligt)
R Bristande knipförmåga  
R Luft in i vagina vid samliv eller träning 
R Upplevelse av nedsatt känsel i underlivet 
R Upplevelse av att känna sig vid i slidan 
R Känsla av bristande stöd i bakre slidväggen mot ändtarmen 
R Annat…………………………………………………. 

Tack för din medverkan 




