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Abstract

Background: To determine the frequency of postpartum stress urinary incontinence (SUI) in women undergoing vaginal delivery or elective
cesarean section and to investigate the sociodemographic determinants of SUI in a sample of Iranian patients.

Methods: This prospective cohort study was performed during a 1-year period from 2014 to 2015 including 286 healthy nulliparous women in
the third trimester of pregnancy without prepregnancy urinary incontinence. Participants were categorized based on the mode of delivery, i.e.,
vaginal delivery (n = 148) and elective cesarean section (n = 138). SUI was evaluated in all the participants before delivery and at 1 month, 6
months, and 12 months after delivery using a previously validated Persian questionnaire. The frequency of postpartum SUI was recorded in both
study groups and was compared between them. We also determined the sociodemographic determinants of SUIL.

Results: Baseline characteristics were comparable. The frequency of postpartum SUI was significantly higher in vaginal delivery than in cesarean
section after a 1-month (p <0.001), 6-month (p <0.001), and 12-month (p <0.001) period. Age was found to be associated with increased
frequency of postpartum SUI in both vaginal delivery (p =0.021, r=0.286) and cesarean section groups (p = 0.043, r=0.125). SUI was
associated with tool-assisted vaginal delivery (p < 0.001) and episiotomy (p < 0.001). The birth weight was positively correlated with increased
frequency of postpartum SUI in both vaginal delivery (p = 0.011, r = 0.546) and cesarean section (p = 0.034, r =0.311). Patients with SUI had
a significantly higher body mass index than the normal individuals (p = 0.038). SUI was associated with lower income (p = 0.028) and lower
neighborhood residence (p = 0.033).

Conclusion: Vaginal delivery is associated with a twofold increased risk of postpartum SUI in primipara women compared with elective cesarean
section. Age and birth weight are the main risk factors of postpartum SUI in both modes of delivery. Tool-assisted delivery and episiotomy were
determined as the risk factors of postpartum SUI in vaginal delivery.

Copyright © 2016, the Chinese Medical Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction economic burden, affecting quality of life in a negative
fashion. The prevalence of the condition is about 31—60%

Urinary incontinence (UI) is among the highly prevalent  during pregnancy, which decreases to 9% shortly after de-
and global health problems associated with high social and livery."” Stress urinary incontinence (SUI) is one of the sub-
types of UI which is defined as the involuntary loss of urine on

effort or physical exertion, or on sneezing, or coughing.” It is
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sphincter during delivery is the main pathomechanism of SUL
However, pregnancy itself may cause mechanical changes,
hormonal changes, or both, that can lead to ULt

There are increasing evidences supporting the concept of
permanent pelvic floor damage after vaginal delivery. Cesar-
ean delivery, particularly prelabor cesarean, is believed to offer
substantial protection against such pelvic floor trauma; in
contrast, tool-assisted vaginal delivery, with vacuum or for-
ceps, is believed to carry increased risks of trauma. An
extensive body of evidence from the 1* year after delivery
demonstrates that in this initial postpartum period, rates of SUI
are higher in women undergoing vaginal delivery than in those
undergoing cesarean delivery.”® However, the long-term ef-
fects of the delivery mode are more important to patients than
transient postpartum incontinence. The results of the current
literature demonstrate that the mode of delivery is associated
with rate of postpartum SUL’'' In addition, there are many
sociodemographic factors (cultural background) that are
associated with postpartum SUI Although previous studies
have addressed this issue in different patient populations, data
from Iran is scarce.'>'® Thus, we performed the current study
to determine the association between the delivery mode and
the incidence of postpartum SUI in a series of Iranian women.
We also investigated the role of sociodemographic factors or
postpartum SUI in this population.

2. Methods
2.1. Study population

This prospective cohort study was conducted during a 1-
year period from September 2014 to September 2015 in Zei-
nabieh Hospital, a tertiary obstetrics referral center in South-
ern Iran affiliated with Shiraz University of Medical Sciences.
The study protocol was approved by the Institutional Review
Board and Medical Ethics Committee of Shiraz University of
Medical Sciences. All the participants provided their informed
written consent before inclusion in the study. We included 288
healthy pregnant women who were nulliparous, Iranian, during
the third trimester of pregnancy, and had willingness to
participate. Exclusion criteria were multiparity and multifetal,
chronic or systemic illnesses, such as diabetes, hypertension,
urinary tract infection, and use of medications other than
routine prenatal supplements. We also excluded those who had
SUI or any subgroup of UI before delivery.

2.2. Study protocol

All the participants were recruited during the prenatal visits
of the third trimester. All the participants were visited and a
complete history and physical exam was performed, and the
data was recorded in a data gathering form. The sociodemo-
graphic factors included education, comorbidities (diabetes
mellitus, hypertension), religion (Shia or Sunni Islam),
ethnicity, income, and neighborhood residence. We also
recorded the baseline body mass index (BMI). We used a
simple questionnaire to detect SUI. This questionnaire has

been previously described and validated in Persian for the
evaluation of SUI in women.'* It includes questions about U,
and the analysis of the answers indicates that women who
experience daily episodes of UI precipitated by physical ac-
tivity or exercise have clinical SUI. The questionnaire was first
administered between the 24" week and 28" week of preg-
nancy. Data from the labor and delivery of each participant
were recorded prospectively. The mode of delivery in the
current study included vaginal delivery and elective cesarean
section (performed before the active phase of labor). Each
participant was given the same questionnaire 1 month, 6
months, and 12 months postpartum. Episiotomy was per-
formed in patients with imminent severe perineal rupture,
instrumental delivery, shoulder dystocia, prolonged second
stage of labor, and nonreassuring fetal heart rate. Participants
who did not respond were excluded from the study. Indepen-
dent variables included nominal and interval variables. Nom-
inal variables included mode of delivery and episiotomy.
Interval variables consisted of birth weight, head circumfer-
ence, maternal age at the time of delivery, maternal BMI,
gestational age at the time of delivery, and duration of the
second stage of labor. The results were compared between the
two study groups.

2.3. Statistical analysis

Based on 80% power to detect 5% difference between the
postpartum frequencies of SUI between the two study groups
with a error equal to 0.05, we needed 140 participants in each
study group. In order to compensate for nonevaluable patients,
we included 286 women (148 in vaginal delivery group and
138 in elective cesarean section group). All the statistical
analyses were performed using SPSS software (Version 16.0;
SPSS Inc., Chicago, Illinois, USA). Data are presented as
mean + SD and proportions as appropriate. Nonparametric
data were compared using chi-square test, whereas the para-
metric data were compared using the independent ¢ test. For
assessment of linear correlation between parametric variables,
we used Pearson correlation analysis for which correlation
coefficient (r value) was reported. A two-sided p value < 0.05
was considered statistically significant.

3. Results

Overall we included 286 healthy nulliparous pregnant
women during the third trimester in two study groups based on
the mode of delivery (148 in vaginal delivery group and 138 in
elective cesarean section group). All the patients followed the
study and thus were included in the final analysis. The mean
age of the participants was 29.1 +7.2 years. There was no
significant difference between the two study groups regarding
the baseline characteristics (Table 1). The overall postpartum
frequency of SUI in 1-month follow-up was 32 (11.2%), which
decreased to 27 (9.4%) and 19 (6.4%) after a 6-month and 12-
month period (p < 0.001%). The frequency of postpartum SUI
was significantly higher in vaginal delivery than in cesarean
section after 1 month [14.2% vs. 7.9%; p <0.001; odd ratio
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Table 1
Baseline characteristics of 286 healthy nulliparous women in third trimester
included in the current cohort study.

Table 3
Cultural background of 286 healthy nulliparous women with or without
postpartum stress urinary incontinence included in the current cohort study.

Vaginal Cesarean p
delivery section
(n=148) (n=138)
Age (y) 28.7+7.8 295+6.2 0.371
Education
Tlliterate 3(2.0) 2 (1.4)
Preliminary School 56 (37.8) 42 (30.4) 0.129
High School 67 (45.3) 61 (44.2)
Academic 22 (14.9) 33 (23.9)
Tool delivery 31 (20.9) — —
Episiotomy 38 (27.3) — —
Birth weight (g) 3205.8 +312.6 3018.4 +458.1 0.095

Data are presented mean =+ standard deviation or n (%).

(OR) 95% confidence interval (CI) =2.3 (0.6—4.3)]. In the
same way the frequency was significantly higher in a 6-month
[12.2% vs. 6.5%; p < 0.001; OR 95% CI =2.6 (0.3—4.8)] and
12-month [14.2% vs. 7.9%; p <0.001; OR 95% CI=1.8
(1.1-3.7)] period in the vaginal delivery group than in the
cesarean section group (Table 2).

We also determined the risk factors of SUI in these groups
of women. Age was found to be associated with an increased
frequency of postpartum SUI in both vaginal delivery
(p=0.021, r=0.286) and cesarean section groups
(p=0.043, r=0.125). We found that the frequency of SUI
was significantly higher in those who had tool-assisted vaginal
delivery than in those without tool-assisted vaginal delivery
[10.1% vs. 4.1%; p < 0.001; OR 95% CI = 3.4 (0.9—6.6)]. The
frequency of SUI was also higher in those who had episiotomy
during vaginal delivery [11.5% vs. 2.7%; p < 0.001; OR 95%
CI=5.7 (2.6—9.7)]. The level of education was not associated
with SUI in both vaginal delivery (p =0.422) and cesarean
section (p =0.385) groups. The birth weight was positively
correlated with an increased frequency of postpartum SUI in
both vaginal delivery (p=0.011, r=0.546) and cesarean
section (p =0.034, r=0.311) groups.

The sociodemographic determinants of SUI are summa-
rized in Table 3. We found that patients with SUI had a
significantly higher BMI than the normal individuals
(p=0.038). SUI was associated with lower income
(p=0.028) and lower neighborhood residence (p = 0.033).
We did not find any association between SUI and level of

Table 2
Frequency of postpartum stress urinary incontinence in 286 healthy nullipa-
rous women in third trimester included in the current cohort study.

Vaginal Cesarean P OR (95% CI)
delivery section
(n=148) (n=138)
Stress urinary incontinency
1 mo 21 (14.2) 11 (7.9) < 0.001 2.3 (0.6—4.3)
6 mo 18 (12.2) 9 (6.5) < 0.001 2.6 (0.3—4.8)
12 mo 14 (9.45) 5(3.6) < 0.001 1.8 (1.1-3.7)

Data are presented as n (%).
CI = confidence interval; OR = odds ratio.

SUI (n=32) Normal p
(n=254)
Age (y) 33.1+8.6 27.6+10.3 0.023
BMI (kg/mz) 28.6+5.3 243 +3.6 0.038
Comorbidities
Diabetes mellitus 8 (25.0) 66 (25.9) 0.823
Hypertension 4 (12.5) 29 (11.4) 0.587
Depression 7 (21.8) 43 (16.9) 0.079
Education
Illiterate 2 (6.2) 3(1.1) 0.061
Preliminary school 11 (34.3) 87 (34.2)
High School 10 (31.2) 118 (46.4)
Academic 9 (28.3) 46 (18.3)
Religion
Shia Islam 21 (65.7) 159 (62.6) 0.259
Sunni Islam 11 (34.3) 90 (37.4)
Ethnicity
Fars 19 (59.3) 168 (66.2) 0.072
Afghan 6 (18.8) 56 (22.1)
Arab 5 (15.7) 22 (8.6)
Other 2 (6.2) 8 (3.1)
Income
Low (< 400 USD/mo) 7 (21.8) 38 (14.9) 0.028
Mid (400—1000 USD/mo) 16 (49.9) 102 (40.3)
High (> 1000 USD/mo) 9 (28.3) 114 (44.8)
Neighborhood residence
Low 10 (31.2) 42 (16.5) 0.033
Mid 15 (47.0) 108 (42.6)
High 7 (21.8) 104 (40.9)

Data are presented as mean + standard deviation or n (%).
BMI = body mass index; SUI = stress urinary incontinence.

education (p=0.061), religion (p=0.259), and ethnicity
(p=0.072). Neither diabetes mellitus (p =0.823) nor hy-
pertension (p =0.587) were associated with SUIL Although
the frequency of depression was higher in patients with SUI,
the difference did not reach statistical significance (21.8% vs.
16.9%; p =0.079).

4. Discussion

This cohort study of Iranian primipara women demon-
strated that vaginal delivery is associated with a twofold
increased risk of developing postpartum SUI. This is consis-
tent with previous studies.''*"'7 A recent meta-analysis of
data from 15 cross-sectional studies demonstrated an almost
twofold increase in the risk of developing long-term SUI, an
absolute increase of approximately 8% in moderate or severe
SUI when comparing any vaginal delivery with cesarean
section. The impact was age-dependent and decreased in co-
horts of older women. Ascertained at age 65 years, the OR
associated with vaginal delivery versus cesarean was 2.51;
ascertained at age 60 years, the OR was 1.29. This difference
in gradient reflects the increasing incidence of incontinence
for reasons other than the mode of delivery as women age.'”
The OR for SUI in vaginal delivery compared with that in
elective cesarean section in the current study was 2.3
(0.6—4.3) 1 month after the delivery, and 2.6 (0.3—4.8) and 1.8
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(1.1-3.7) for 6 months and 12 months, respectively. This
clearly demonstrates that vaginal delivery increases the risk of
postpartum SUI in healthy primipara women.

It was reported that when SUI is compared with specifically
elective cesarean, the risk is over three times higher, an absolute
increase of >10%. Tahtinen et al'” also showed a small
increased risk of urge UI (UUI) after vaginal delivery compared
with cesarean, an absolute increase of approximately 3%. Re-
sults showed no difference in the risk of SUI when comparing
instrumental vaginal delivery and spontaneous vaginal de-
livery.'*'> This is not consistent with our findings. We found
that the tool-assisted vaginal delivery compared with sponta-
neous vaginal delivery increases the risk of SUI by threefold
[3.4 (0.9—6.6)]. In the same way, the episiotomy increased the
risk of SUI by fivefold [5.7 (2.6—9.7)]. Apart from one ran-
domized trial'® ** including only breech presentations, only
one optimally adjusted longitudinal study addressed the ques-
tion of interest.”’ In this study, symptoms related to SUI and
UUI were more common and of greater severity after vaginal
delivery than those after cesarean birth. Consistent with results
in our meta-regression of age on effect size, SUI symptom
differences between these two groups decreased with increasing
time from childbirth.

Incontinence is very common among women irrespective of
delivery history; prevalence estimates vary from 2.8% to
30.8% for SUI and from 0.7% to 19.9% for UUL** Therefore,
potentially increasing use of cesarean section may have
beneficial public health consequences from the perspective of
pelvic floor health, including decreased need for SUI and
pelvic organ prolapse surgery.””** Our results are consistent
with those of a Swedish cohort study”’ that reported vaginal
deliveries increased SUI and thus the surgical treatment for
incontinence (hazard ratio=2.9; 95% ClI=2.4-3.6)
compared with women only having cesarean deliveries. The
increased risk persisted for > 3 decades.”” The estimates
provided here may be useful when counseling women about
the risk and benefits of different delivery modes. Although we
have quantified one benefit of planned cesarean, women and
their caregivers must consider other consequences. Planned
cesarean section confers an increased risk of neonatal inten-
sive care admission for the baby and a substantially longer
hospital stay for the mother.'’ A prior cesarean also carries
risks in future pregnancies, including an increased risk of
uterine rupture and abnormal placentation. In general, the
medicalization of pregnancy associated with planned cesarean
may also be undesirable from both individual and societal
perspectives.”®

The sociodemographic factors associated with SUI were
also investigated in the current study. We found that patients
with lower income and lower neighborhood residence had a
significantly higher incidence of postpartum SUI. However,
there was no association between postpartum SUI and
educational level, ethnicity, and religion. Data regarding cul-
tural background of SUI is scarce in the literature. Waetjen
et al'’ determined the association between sociodemographic
factors and seeking medical assistance for SUIL. They found no
evidence of racial or ethnic, socioeconomic, or education level

disparities in SUI treatment-seeking. Rather, longitudinal Ul
characteristics were most strongly associated with treatment-
seeking behavior in midlife women."” Coyne et al® also
determined the health-related quality of life in patients with
SUI and also determined the sociodemographics associated
with the condition. They reported worse health-related quality
of life in patients with SUI; however, they reported no soci-
odemographic association between the conditions.”” Consid-
ering all these together, the results of the current study are
among the only available data regarding the sociodemographic
factors of postpartum SUI.

There are some limitations to our study. First, we included a
limited number of participants. However, the power calcula-
tion demonstrates that the study has 80% power to detect 5%
difference between the two study groups regarding the fre-
quency of SUI Second, we followed the patients for 1 year,
which is a limited period of time. Thus, we cannot comment
on the long-term results of these modes of delivery. Extended
studies are required to shed light on the long- term effects of
mode of delivery on SUIL

In conclusion, vaginal delivery is associated with a twofold
increased risk of postpartum SUI in primipara women
compared with elective cesarean section. Age and birth weight
are the main risk factors of postpartum SUI in both modes of
delivery. Tool-assisted delivery and episiotomy were deter-
mined as the risk factors of postpartum SUI in vaginal
delivery.

Acknowledgments

The authors would like to thank all the participants and
their families who patiently participated in the study. We
would also like to acknowledge the editorial assistant of Dr.
Fariborz Ghaffarpasand. The manuscript is the result of the
thesis project of Dorna Yazdanpanah as a partial fulfillment of
the requirements for the degree of medical doctorate (M.D.) at
Fasa University of Medical Sciences, Fasa, Iran.

References

1. Abdullah B, Ayub SH, Mohd Zahid AZ, Noorneza AR, Isa MR, Ng PY.
Urinary incontinence in primigravida: the neglected pregnancy predica-
ment. Eur J Obstet Gynecol Reprod Biol 2016;198:110—5.

2. Martinez Franco E, Pares D, Lorente Colome N, Mendez Paredes JR,
Amat Tardiu L. Urinary incontinence during pregnancy. Is there a dif-
ference between first and third trimester? Eur J Obstet Gynecol Reprod
Biol 2014;182:86—90.

3. Haylen BT, Maher CF, Barber MD, Camargo S, Dandolu V, Digesu A,
et al. An International Urogynecological Association (IUGA)/Interna-
tional Continence Society (ICS) Joint Report on the Terminology for
Female Pelvic Organ Prolapse (POP). Neurourol Urodyn 2016;35:
137—68.

4. Minassian VA, Stewart WF, Wood GC. Urinary incontinence in women:
variation in prevalence estimates and risk factors. Obstet Gynecol 2008;
111:324-31.

5. Rortveit G, Hannestad YS, Daltveit AK, Hunskaar S. Age- and type-
dependent effects of parity on urinary incontinence: the Norwegian EPI-
NCONT study. Obstet Gynecol 2001;98:1004—10.

6. Fatton B, de Tayrac R, Costa P. Stress urinary incontinence and LUTS in
women—effects on sexual function. Nat Rev Urol 2014;11:565—78.


http://refhub.elsevier.com/S1726-4901(16)30246-5/sref1
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref1
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref1
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref1
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref2
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref2
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref2
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref2
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref2
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref3
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref3
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref3
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref3
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref3
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref3
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref4
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref4
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref4
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref4
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref5
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref5
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref5
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref5
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref6
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref6
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref6
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref6

502

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

R. Kokabi, D. Yazdanpanah / Journal of the Chinese Medical Association 80 (2017) 498—502

Press JZ, Klein MC, Kaczorowski J, Liston RM, von Dadelszen P. Does
cesarean section reduce postpartum urinary incontinence? A systematic
review. Birth 2007;34:228—37.

. Thom DH, Rortveit G. Prevalence of postpartum urinary incontinence: a

systematic review. Acta Obstet Gynecol Scand 2010;89:1511-22.

. Rortveit G, Daltveit AK, Hannestad YS, Hunskaar S. Urinary inconti-

nence after vaginal delivery or cesarean section. N Engl J Med 2003;348:
900—7.

Findik RB, Unluer AN, Sahin E, Bozkurt OF, Karakaya J, Unsal A.
Urinary incontinence in women and its relation with pregnancy, mode of
delivery, connective tissue disease and other factors. Adv Clin Exp Med
2012;21:207—13.

Hantoushzadeh S, Javadian P, Shariat M, Salmanian B, Ghazizadeh S,
Aghssa M. Stress urinary incontinence: pre-pregnancy history and effects
of mode of delivery on its postpartum persistency. Int Urogynecol J 2011;
22:651-5.

Sampselle CM, Harlow SD, Skurnick J, Brubaker L, Bondarenko I. Uri-
nary incontinence predictors and life impact in ethnically diverse peri-
menopausal women. Obstet Gynecol 2002;100:1230—8.

Waetjen LE, Xing G, Johnson WO, Melnikow J, Gold EB. Factors
associated with seeking treatment for urinary incontinence during the
menopausal transition. Obstet Gynecol 2015;125:1071—-9.

Eftekhar T, Hajibaratali B, Ramezanzadeh F, Shariat M. Postpartum
evaluation of stress urinary incontinence among primiparas. Int J
Gynaecol Obstet 2006;94:114—S8.

Tahtinen RM, Cartwright R, Tsui JF, Aaltonen RL, Aoki Y, Cardenas JL,
et al. Long-term impact of mode of delivery on stress urinary incontinence
and urgency urinary incontinence: a systematic review and meta-analysis.
Eur Urol 2016;70(1):148—58.

Goldberg RP, Abramov Y, Botros S, Miller JJ, Gandhi S, Nickolov A,
et al. Delivery mode is a major environmental determinant of stress uri-
nary incontinence: results of the Evanston-Northwestern Twin Sisters
Study. Am J Obstet Gynecol 2005;193:2149—53.

Lukacz ES, Lawrence JM, Contreras R, Nager CW, Luber KM. Parity,
mode of delivery, and pelvic floor disorders. Obstet Gynecol 2006;107:
1253—60.

Hannah ME, Hannah WJ, Hewson SA, Hodnett ED, Saigal S, Willan AR.
Planned caesarean section versus planned vaginal birth for breech

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

presentation at term: a randomised multicentre trial. Term Breech Trial
Collaborative Group. Lancet 2000;356:1375—83.

Hannah ME, Hannah WJ, Hodnett ED, Chalmers B, Kung R, Willan A,
et al. Outcomes at 3 months after planned cesarean vs planned vaginal
delivery for breech presentation at term: the international randomized
Term Breech Trial. JAMA 2002;287:1822—31.

Hannah ME, Whyte H, Hannah WJ, Hewson S, Amankwah K, Cheng M,
et al. Maternal outcomes at 2 years after planned cesarean section versus
planned vaginal birth for breech presentation at term: the international
randomized Term Breech Trial. Am J Obstet Gynecol 2004;191:917—27.
Handa VL, Blomquist JL, McDermott KC, Friedman S, Munoz A. Pelvic
floor disorders after vaginal birth: effect of episiotomy, perineal laceration,
and operative birth. Obstet Gynecol 2012;119:233—9.

Handa VL, Blomquist JL, Knoepp LR, Hoskey KA, McDermott KC,
Munoz A. Pelvic floor disorders 5-10 years after vaginal or cesarean
childbirth. Obstet Gynecol 2011;118:777—84.

Handa VL, Pierce CB, Munoz A, Blomquist JL. Longitudinal changes in
overactive bladder and stress incontinence among parous women. Neu-
rourol Urodyn 2015;34:356—61.

Bedretdinova D, Fritel X, Panjo H, Ringa V. Prevalence of female urinary
incontinence in the general population according to different definitions
and study designs. Eur Urol 2016;69:256—64.

Leijonhufvud A, Lundholm C, Cnattingius S, Granath F, Andolf E,
Altman D. Risks of stress urinary incontinence and pelvic organ prolapse
surgery in relation to mode of childbirth. Am J Obstet Gynecol 2011;204:
70.e1-7.

Volloyhaug I, Morkved S, Salvesen O, Salvesen K. Pelvic organ prolapse
and incontinence 15-23 years after first delivery: a cross-sectional study.
BJOG 2015;122:964—71.

Bohlin KS, Ankardal M, Lindkvist H, Milsom I. Factors influencing the
incidence and remission of urinary incontinence after hysterectomy. Am J
Obstet Gynecol 2016 Sep 1. http://dx.doi.org/10.1016/j.2j0g.2016.08.034.
pii: S0002-9378(16)30646-9. [Epub ahead of print].

Johanson R, Newburn M, Macfarlane A. Has the medicalisation of
childbirth gone too far? BMJ 2002;324:892—5.

Coyne KS, Zhou Z, Thompson C, Versi E. The impact on health-related
quality of life of stress, urge and mixed urinary incontinence. BJU Int
2003;92:731-5.


http://refhub.elsevier.com/S1726-4901(16)30246-5/sref7
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref7
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref7
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref7
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref8
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref8
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref8
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref9
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref9
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref9
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref9
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref10
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref10
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref10
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref10
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref10
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref11
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref11
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref11
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref11
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref11
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref12
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref12
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref12
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref12
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref13
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref13
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref13
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref13
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref14
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref14
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref14
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref14
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref15
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref15
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref15
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref15
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref15
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref16
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref16
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref16
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref16
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref16
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref17
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref17
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref17
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref17
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref18
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref18
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref18
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref18
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref18
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref19
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref19
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref19
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref19
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref19
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref20
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref20
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref20
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref20
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref20
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref21
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref21
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref21
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref21
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref22
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref22
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref22
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref22
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref23
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref23
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref23
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref23
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref24
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref24
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref24
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref24
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref25
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref25
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref25
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref25
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref25
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref26
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref26
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref26
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref26
http://dx.doi.org/10.1016/j.ajog.2016.08.034
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref28
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref28
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref28
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref29
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref29
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref29
http://refhub.elsevier.com/S1726-4901(16)30246-5/sref29

	Effects of delivery mode and sociodemographic factors on postpartum stress urinary incontinency in primipara women: A prosp ...
	1. Introduction
	2. Methods
	2.1. Study population
	2.2. Study protocol
	2.3. Statistical analysis

	3. Results
	4. Discussion
	Acknowledgments
	References


