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ÖZ

Amaç: Doğum şekli (vajinal doğum yada sezaryen doğum) ve parite sayısının pelvik 
organ prolapsusu (POP) ve üriner inkontinans (UI) gelişimine etkisini araştırmak.

Gereç ve yöntemler: 2007-2012 yılları arasında POP ve UI ameliyatı geçiren 1500 
kadın geriye dönük olarak değerlendirildi. Dışlama kriterlerinden sonra 875 kadın 
çalışmaya dahil edildi. POP ameliyatı öyküsü olan 353 kadın, POP ameliyatı olma-
yan 129 kontrol ile karşılaştırıldı ve anti-inkontinans ameliyatı öyküsü olan 201 has-
ta, böyle bir ameliyatı olmayan 192 kontrol ile karşılaştırıldı. Olası faktörlerin POP ve 
UI gelişimi üzerindeki çoklu etkisi lojistik regresyon ile belirlendi.

Bulgular: POP grubu ve kontroller ile anti inkontinans cerrahisi grubu ve kontrollerin 
özellikleri parite sayısı dışında benzerdi. Parite sayısı arttıkça POP ameliyatı olma 
riski daha yüksekti. En yüksek risk, 5 ve daha fazla doğum öyküsü olan kadınlarda 
bulundu. UI için multiparite bir risk faktörü olarak göründü, ancak inkontinans cer-
rahisine girme riski artan parite sayısı ile artmadı. Doğum şekli, hem POP hem de 
anti-inkontinans grubu için bir risk faktörü değildi.

Sonuç: Parite sayısı arttıkça POP riski artar ve multiparite de UI için bir risk faktö-
rüdür. Birden fazla doğum planlayan kadınlar bu durumdan haberdar edilmelidir. 
Doğum şeklinin etkisi net olarak gösterilmediğinden, pelvik taban disfonksiyon insi-
dansının uygun obstetrik bakım ile azaltılabileceğine inanıyoruz.

Anahtar sözcükler: Doğum; parite; prolaps; inkontinans

ABSTRACT

Aim: To investigate the effect of delivery mode (vaginal delivery or caesarean de-
livery) and parity number on the development of pelvic organ prolapse (POP) and 
urinary incontinence (UI).

Materials and methods: 1500 women who had undergone surgery for POP and UI 
between 2007-2012 were retrospectively evaluated. After exclusion criteria, 875 wo-
men were included. 353 women with a history of POP surgery were compared with 
129 controls who had no POP and 201 patients with a history of anti-incontinence 
surgery were compared with 192 controls who had no such surgery. Multiple effects 
of possible factors on the development of POP and UI were determined by logistic 
regression.

Results: The characteristics of the POP group and the controls, as well as the an-
ti-incontinence surgery group and controls, were similar, except parity number. The 
higher the parity number, the higher the risk of having POP surgery. The highest risk 
was found in women with a history of 5 and more deliveries. Multiparity appeared to 
be a risk factor for UI, but the risk of undergoing incontinence surgery did not incre-
ase as the number of parity increased. The delivery mode was not a risk factor for 
either POP or the anti-incontinence group.

Conclusion: The risk of POP increases with the increasing number of parity, and 
also multiparity is a risk factor for UI. Women planning more than one delivery should 
be informed about this concern. Since the impact of delivery mode has not been 
shown clearly, we believe the incidence of pelvic floor dysfunction can be decreased 
with proper obstetric care.
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Pelvic floor dysfunction (PFD) includes pelvic organ prolapse 
(POP), urinary incontinence (UI), overactive bladder syndrome, 
and fecal incontinence. With the prolongation of the average 
life expectancy, many women experience one or more of these 
problems (1,2).

POP is defined as the herniation of the pelvic visceral organs 
into the vagina. Although POP is not a cause of mortality, it can 
lead to serious morbidity and a worsening in quality of life in 
patients. Since most POPs are mildly asymptomatic and requ-
ire a pelvic examination to diagnose true prolapse, it is difficult 
to predict the true incidence of the disease. Nevertheless, a 
woman’s lifetime risk of surgery for POP or UI is estimated to 
be 11-19%, and 30% of these patients will need additional pro-
lapse surgery in the future (1,2). 

UI is defined by the International Continence Society (ICS) as 
an objective involuntary urinary loss that has become a social 
and hygienic problem (3). Estimation of the true prevalence of 
the types of incontinence is difficult due to the variability in the 
definition of UI. Half of the women with urinary incontinence are 
diagnosed with stress urinary incontinence (SUI). The second 
most frequent type is mixed urinary incontinence (MUI), and the 
least common is urge urinary incontinence (UUI). These rates 
vary with age, and UUI becomes the most common type among 
elderly women (4). The specific factor that causes UI in young 
patients is often easily detected but is multifactorial in elderly 
women. In the elderly population, neuro-urinary pathologies, 
aging-related factors, additional systemic diseases, drugs, fun-
ctional and cognitive disorders cause UI (4). The exact preva-
lence of UI is unknown because of the lack of medical support 
for incontinence. Considering this nonattendance of reporting, 
the average prevalence of UI for the entire female population 
is estimated to be 30%; 5.5-32%, and 10.5-59% in the preme-
nopausal period ad postmenopausal period respectively (5,6).

POP and UI can coexist in 80% of paient with PFD (7). Each 
of these may be mild or asymptomatic. Several risk factors for 
POP and UI have been identified including birth, pregnancy, 
age, menopause, obesity, hysterectomy, congenital dysfuncti-
on, functional disorder, race, genetics, increased intraabdomi-
nal pressure (constipation, chronic cough, occupational risk), 
some connective tissue diseases, smoking, pelvic floor trauma, 
and spina bifida. The most important factor in the etiology is the 
injury of the endopelvic fascia, levator ani, or perineum con-
cerning birth trauma (8). However, the biological mechanism of 

damage to the pelvic floor during pregnancy and delivery has 
not been fully elucidated.

In this study, we aimed to investigate the effect of the number 
and type of delivery on the development of POP and UI in wo-
men suffering from PFD.

This retrospective study was conducted at Zekai Tahir Burak 
Woman’s Health Education And Research Hospital and 1500 
women who underwent surgery for POP or UI between 2 No-
vember 2007 – 31 June 2012 were evaluated. 875 patients 
were included in the study by following the exclusion criteria. Af-
ter obtaining the Regional Hospital Ethics Committee approval, 
the data were collected from the hospital database. Age, hei-
ght, weight, body mass index (BMI), modes of delivery (vaginal 
delivery, cesarean section), systemic diseases (hypertension, 
diabetes mellitus, heart failure, chronic obstructive pulmonary 
disease, neurological disease, constipation, lumbar disc hernia, 
and other systemic diseases), drugs that are constantly used, 
habits, previous abdominopelvic and urogynecologic surgeries, 
POP stages classified according to the POP-Q quantification 
system, type of UI and operations performed were obtained for 
each woman. The UI type was determined according to the pa-
tient’s complaint and urogynecological examination. No urody-
namic tests were used in the diagnosis of these patients.

Women with menopausal status, smoking, chronic obstructive 
pulmonary disease, lumbar disc hernia, previous surgical pro-
cedures for POP and UI, constant drug use that could cause UI, 
systemic and neurological diseases, and hysterectomy were 
excluded. Consequently, it was aimed to examine the effect of 
number and type of delivery on the development of POP and 
UI.

Patients who operated for POP and SUI were evaluated inde-
pendently. 353 patients who underwent surgery for POP were 
compared with 129 patients who had no POP at the pelvic 
examination. In addition, 201 patients undergoing surgery for 
SUI were compared with 192 patients who did not undergo any 
anti-incontinence surgery. Prolapse and non-prolapse patients 
were compared in terms of age, BMI, abdominopelvic surgical 
history, obstetrics history, parity numbers, and birth patterns.

Patients with and without incontinence surgery were compa-
red according to age, BMI, abdominopelvic surgical history 
and presence of second or more POP, obstetrics history, parity 
numbers, and birth patterns.
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Data analysis was performed with the Statistical Package for 
Social Sciences (SPSS Inc, Chicago, Illinois, USA) package 
program 17.0. The distributions of the data were evaluated 
using the Kolmogorov Smirnov test. Parametric methods were 
used in the analysis of variables with normal distribution, and 
nonparametric methods were used in the analysis of variables 
having no normal distribution. Normally distributed continuous 
variables were assessed by using independent Student’s t-test 
and non-normal distribution variables by using the Mann-W-
hitney-U test. Categorical variables were compared by using 
the Chi-square test. Logistic regression analysis was used to 
evaluate the multiple effects of parity and delivery on prolapse 
and incontinence. p-value <0.05 was considered statistically 
significant.

When we compared the women who underwent POP surgery 
(N=353) and women who did not have POP surgery (N=129), 
there were no statistically significant differences between the 
groups in terms of women’s age, BMI, history of previous ab-
dominopelvic surgery. However, statistically significant differen-
ces were found between the groups when comparing according 
to the number of parity (p=0.029) and delivery mode  (p=0.046) 
(Table 1).

Table 1. Characteristics of women with and without pelvic or-
gan prolapse surgery

In the multiple logistic regression models, increasing parity was 
associated with increased odds of having POP surgery, on the 
contrary, the delivery mode was not. As the parity number incre-
ases in women, the risk of surgery due to POP increases. The 
risk of surgery for POP is about 2 times higher in patients with 
a parity number of 3 or more than in a nulliparous woman. This 
risk is up to 9 times in the grand multipara (Table 2).

Table 2: Logistic regression analysis of parity and delivery 
mode on pelvic organ prolapse

There was no statistically significant difference when the wo-
men who underwent incontinence surgery (N=201) and who 
did not have incontinence surgery (N=192) were compared 
regarding woman’s age, BMI, history of previous abdominopel-
vic surgery, and presence of ≥stage 2 accompanying POP. On 
the other hand, a statistically significant difference was found 
between the groups according to the parity number (p=0.042) 
but not delivery mode (p=0.215) (Table 3).
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RESULTS

POP surgery

(N=353)
No POP Surgery    

(N=129)
p

Age (years) 48.43±11.37 46.98±8.04 0.415
BMI (kg/m2) 27.17±4.92 28.54±4.73 0.214
Abdominopelvic surgery 45 (12.4) 11 (9.0) 0.230
Number of parity

  0

  1

  2

  3

  4

 ≥5

7 (2.0)

75 (21.2)

146 (41.4)

78 (22.1)

38 (10.8)

9 (2.5)

8 (6.2)

27 (20.9)

53 (41.1)

28 (21.7)

13 (10.1)

2 (1.6)

0.029

Delivery mode
Nulliparity

VD

CS

VD+CS

7 (2.0)

188 (53.3)

130 (36.8)

28 (7.9)

8 (6.2)

53 (41.1)

56 (43.4)

12 (9.3)

0.046

OR 95%CI p
Number of parity

0

1

2

3

4

≥5

Reference

1.10

1.41

2.29

3.18

9.27

---

0.63-1.30

0.71-7.31

1.10-4.78

1.48-3.11

5.00-15.00

---

<0,001

<0,001

<0,001

<0,001

<0,001
Delivery mode

Nulliparity

VD                 

CS

           VD+CS

Reference

2.08

0.83

1.38

---

0.48-9.05

0.27-2.60

0.54-3.51

---

0.328

0.753

0.505

Data presented as mean±standard deviation or n (%).
POP: Pelvic organ prolapse; BMI: Body mass index; VD: Vaginal delivery; CS: Cesarean section
p<0.05 was considered as statistically significant.

OR: Odds ratio; CI: Confidence interval; VD: Vaginal delivery; CS:Cesarean section
p<0.05 was considered as statistically significant.
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Table 3. Characteristics of women with and without incontinen-
ce surgery

When nulliparous patients were considered as the reference 
point for women who had undergone incontinence surgery, the 
risk of having incontinence surgery in the primiparous woman 
was 1.08 compared to nulliparous patients, and this risk was 
not statistically significant (p = 0.239). On the other hand, wo-
men with 2,3 or 4 deliveries had significantly increased risks 
(p=0.012; p=0.027; p=0.018, respectively) compared to nulli-
parous, but higher parity did not increase the risk of having UI 
surgery. The mode of delivery was not associated with increa-
sed odds of having UI surgery. The results of multiple logistic 
regression analysis are presented in Table 4.

Table 4: Logistic regression analysis of parity and delivery 
mode on urinary incontinence

In this study, we aimed to investigate the effect of delivery mode 
and parity on POP and UI in women. In many studies, age, 
vaginal delivery, and obesity were identified as risk factors for 
PFD. Additionally, it has been suggested that diabetes mellitus, 
connective tissue diseases, and neurological disorders may 
also be risk factors (9-12). Our study mostly includes premeno-
pausal women and, the BMI of these women is <30 kg /m2. The 
study group must be of this age group and non-obese patients, 
because age and obesity are much more important than the 
parity and delivery mode among the risk factors that cause PFD 
in the elderly population (13).

Although the most important factor that tends to develop PFD 
seems to be Vaginal Delivery  (VD), data supporting this fin-
ding has been obtained from observational studies and there 
are no randomized controlled studies. Nevertheless, the cau-
se-and-effect relationship between PFD and pregnancy and 
delivery has been demonstrated in the woman who has deli-
vered at least once (14,15).  Similar to these studies, our study 
showed that parity was higher in women who underwent POP 
and UI surgery. 

Previous studies have also shown that the likelihood of develo-
ping POP and UI increases as the parity increases (14,15). But 
the greatest reason for the increase in the prevalence of PFD 

SAGNIC S.
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Incontinence surgery
(N=201)

No Incontinence surgery 
(N=192) p

Age (years) 49.17 ±12.85 47.43±8.98 0.118

BMI (kg/m2) 28.15 ±4.67 27.65±5.10 0.388

Abdominopelvic surgery                   100 (49)                            100 (52.0)                  0.612

POP ≥2 stage 70 (34.8) 59 (30.7) 0.419
Number of parity
          0

          1

          2

          3

          4

         ≥5

4 (2.0)

11 (5.4)

59 (29.1)

72 (35.5)

34 (18.1)

23 (11.3)

6 (3.1)

8 (4.1)

52 (27.0)

67 (34.7)

34 (17.6)

26 (13.5)

0.042

Delivery mode                 

    Nulliparity

        VD

        CS

    VD+CS

4 (2.0)

112 (55.1)

59 (29.0)

28 (13.7)

6 (3.1)

107 (55.4)

54 (28.0)

26 (13.5)

0.215

OR 95%CI p
Number of parity

0

1

2

3

4

≥5

Reference

1.08

1.25

1.09

1.12

1.07

---

1.01-1.64

1.02-2.54

1.01-1.77

1.01-2.05

1.01-1.56

---

0.239

0.012

0.027

0.018

0.056

Delivery mode     
Nulliparity

VD

CS

VD+CS

Reference

0.58

1.82

0.69

---

0.30-1.14

0.51-6.51

0.35-1.36

---

0.112

0.357

0.284

DISCUSSION

Data presented as mean±standard deviation or n (%).
BMI: Body mass index; POP: Pelvic organ prolapse;  VD: Vaginal delivery; CS: Cesarean section
p<0.05 was considered as statistically significant

OR: Odds ratio; CI: Confidence interval; VD: Vaginal delivery; CS:Cesarean section
p<0.05 was considered as statistically significant.
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is the first delivery (16). Subsequent deliveries also result in ad-
ditional increased risk. However, in some studies, no increased 
risk was shown with parity (17,18). In a study conducted in the 
United Kingdom, parity was found to be the strongest associa-
tion factor for the risk of having POP surgery among all risk fa-
ctors when compared to nulliparous.  Women with one delivery 
had 4 times higher and women with two deliveries had an 8.4 
times higher risk of having symptomatic POP (19).  In our study, 
as the number of deliveries increases, the risk of surgery due 
to POP increases. When the number of parity was evaluated 
in patients undergoing UI surgery, the increased risk for wo-
men delivered once was not found to be statistically significant, 
but the risk in women who delivered 2, 3, and 4 children was 
statistically significant. In addition, the risk was not statistically 
significant in women delivered 5 or more times.

Many studies have reported a significant relationship betwe-
en VD and PFD (15,16,20). Researchers who thought VD was 
more effective in the development of PFD compared pelvic 
muscle strength in patients with VD and Cesarean Section 
(CS). Friedman et al. determined that women who delivered 
vaginally had lesser pelvic muscle strength compared to wo-
men who delivered by CS (21). In addition, levator damage is 
also demonstrated by magnetic resonance imaging in women 
delivered vaginally, but the mechanism of damage is not fully 
understood. During vaginal and operative delivery, anal sphinc-
ter lacerations and episiotomy also increased the risk of levator 
damage (22). 

Despite studies emphasizing the role of VD in the development 
of PFD, it is still unclear whether CS has a protective effect 
on this issue. A community-based EPINCOT study including 
15307 women has demonstrated an increased risk of UI in 
women who underwent CS compared to nulliparous women, 
but VD increased this risk more (23). In the BREECH study, 
women who had underwent planned CS at term due to breech 
presentation were compared with women who had VD at term 
due to breech presentation in terms of UI incidence in the post-
partum 2nd year and no difference was found (24). In another 
study conducted by Wilson et al., patients with VD and CS were 
compared in terms of UI and found that the incidence of UI in 
patients with two CSs was significantly higher than that of VDs. 
However, women with 3 or more CSs were found to be similar 
to those who had 3 VDs (25). This result may be due to the 
cumulative effect of recurrent gestation itself or the denervation 
damage that occurred during the CS on the pelvic floor. Ne-
vertheless, the protective effect of CS in preventing PFD has 

been shown in several studies (26,27). In our study, POP and 
UI surgery were not found to be related to delivery mode. The 
important factor in the development of PFD may be going into 
labor, rather than delivery mode. in a study comparing the effect 
of CS before and after the onset of labor on the development 
of PFD, Novellas et al. found that straining during labor causes 
2.7 times more damage than the fetal head crowning in the pel-
vic floor muscles (28). However, because of the retrospective 
design of our research, information on whether the CS perfor-
med in the first or second stage of the labor, and CS indicati-
ons (eg, macrosomic baby, cephalopelvic disproportion, etc.) 
were not available in our study. Whether we have not found a 
difference in the risk of having POP and UI surgery between 
delivery modes may depend on the lack of adjusting of these 
confounding factors.

This study has some negative aspects. The major disadvanta-
ge was its retrospective design resulting in limited access to all 
possible effective factors for the development of PFD. Previous 
studies have indicated that CS in the second stage of labor may 
not offer protection for the pelvic floor. The obstetrical records of 
participants were collected from the hospital database and due 
to study design, delivery events such as episiotomy or perineal 
lacerations, l duration of the second stage of labor, gestational 
age, epidural anesthesia, the position of the fetal head, birth 
weight, CS indications, performing CS in the first or second sta-
ge of labor were not available. Therefore, we could not evaluate 
the CS or VD group regarding labor properties. This limitation 
should be considered while interpreting our results. To make a 
definite judgment about the mode of delivery, other potential 
obstetrical risk factors should be analyzed via further studies. 
Additionally, our study population was also relatively small and 
was conducted by data from a single center in Turkey. Thus we 
believe that further studies with more participants and from dif-
ferent races and ethnicity are needed to justify and generalize 
our results.   

In conclusion, we found an increased risk of PFD among wo-
men with the increased parity and we believe that this risk can 
be reduced by limiting the parity.
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