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Abstract
Introduction Urinary voiding dysfunction is a common postpartum condition. Increased knowledge of risk factors for postpar-
tum urinary retention could improve early identification of women at risk and lead to enhanced postpartum surveillance. We
sought to identify intrapartum factors that contribute to postpartum urinary retention.
Methods This retrospective case-control study compared subjects who developed postpartum urinary retention requiring in-
dwelling catheterization after vaginal delivery to a control group who did not require catheterization. The control group was
randomly selected in a 1:4 ratio. Continuous data were analyzed using a two-sample t-test andMann-Whitney U test. Categorical
data were analyzed using Fisher’s exact test and two proportions test. Logistic regression was performed to identify variables
independently associated with increased risk for development of postpartum urinary retention.
Results A total of 5802 women who delivered vaginally met eligibility criteria with 38 women (0.65%) experiencing postpartum
urinary retention. Logistic regression revealed that nulliparity, ≥ 2nd-degree obstetrical laceration, and intermittent catheteriza-
tion during labor were independently associated with increased risk for postpartum urinary retention.
Conclusion No single factor predicted development of postpartum urinary retention; however, a higher index of suspicion after
vaginal delivery is warranted for nulliparous women, ≥ 2nd-degree obstetrical laceration, and if intermittent catheterization
during labor was required.
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Introduction

Urinary voiding dysfunction is a common postpartum condi-
tion. The reported prevalence range of voiding dysfunction is
wide and varies from 0.05% to 45% because of no standard-
ized definitions [1–3]. Voiding dysfunction can present as
minor incomplete bladder emptying [4] to complete inability

to void or urinary retention. In 2016, there were 3,945,875
registered births in the US, and of those 2,760,047 were vag-
inal deliveries [5]. Supposing the lowest prevalence of urinary
voiding dysfunction affects these vaginal deliveries, > 1380
women per year suffer from overt postpartum urinary reten-
tion or the inability to void associated with discomfort [1, 6].
Postpartum urinary retention warrants heightened recognition
and treatment to avoid bladder overdistension injury.

Normal bladder capacity in women ranges from 400 to
600 ml [7, 8]. Overdistension injury can occur during situa-
tions of prolonged bladder filling such as labor, particularly
with use of neuraxial anesthesia if monitoring and bladder
catheterization are not performed in a timely fashion [9].
Overdistension injuries can lead to bladder denervation,
detrusor atony, and future voiding dysfunction [9, 10].

Previous studies have investigated factors that increase the
risk of postpartum urinary retention [1, 10–14]. However, few
studies have focused on intrapartum factors leading to the
development of postpartum urinary retention (10). Increased
knowledge of risk factors leading to postpartum urinary
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retention could improve the early identification of women at
risk and lead to enhanced postpartum surveillance. The objec-
tive of our study was to identify intrapartum factors that con-
tribute to postpartum urinary retention.

Materials and methods

This retrospective case-control study compared women who
experienced postpartum urinary retention to controls who de-
livered at a community-based, academic-affiliated hospital.
This study was deemed institutional review board exempt
(Atlantic Health System IRBNet ID 1162717-1). Cases of
postpartum urinary retention were defined as women who
required indwelling catheterization after delivery because of
inability to void. Controls were selected from the pool of
women who did not require any form of catheterization after
delivery and were chosen in a 1:4 case-control ratio. Inclusion
criteria consisted of all women who delivered vaginally be-
tween July 2015 and June 2017. Women were excluded if
they underwent cesarean delivery, had a multiple gestation
pregnancy, or had an indwelling catheter placed during their
intrapartum or postpartum period for reasons other than uri-
nary retention.

We evaluated intrapartum variables including: prolonged
second stage of labor; use of misoprostol or intracervical bal-
loon catheter for cervical ripening; use of oxytocin for labor
induction or augmentation; neuraxial analgesia during labor;
episiotomy performed; second-degree or greater obstetrical
laceration; operative vaginal delivery with forceps or vacuum;
use of intermittent catheterization during labor; use of contin-
uous catheterization during labor; maximum intrapartum blad-
der volume ≥ 600 ml. Prolonged second stage of labor was
defined as a duration ≥ 4 h. Maximum bladder volume ≥
600 ml was chosen as 600 ml is generally considered the
upper limit of normal bladder capacity in women.

Data were obtained through electronic health record review
and recorded in the REDCap electronic data collection system
(Vanderbilt University, Nashville, TN). All eligible cases dur-
ing the study time frame were included. For every case, four
controls were randomly selected from the pool of women who
met eligibility criteria. Randomization of controls was com-
pleted by an online random number generator (https://www.
randomlists.com/random-numbers) after the cases were
removed from the pool of eligible participants.

Continuous data were analyzed using two-sample t-test and
Mann-Whitney U test. Univariate analysis was performed on
intrapartum variables. Logistic regression was performed to
identify variables independently associated with increased
risk for development of postpartum urinary retention.
Missing data points were excluded from analysis. Statistical
analysis was performed using Minitab 17 Statistical Software
(State College, PA: Minitab, Inc.).

Results

From July 2015 to June 2017, 5802 women delivered vagi-
nally at our institution and met eligibility criteria. Thirty-eight
women (0.65%) experienced urinary retention requiring an
indwelling catheter after their delivery; 152 women were ran-
domly selected to constitute the control group.

Table 1 includes baseline characteristics. More cases were
nulliparous than controls. Maternal age and neonatal birth
weight had a statistical difference; however, the difference
has no clinical relevance.

Univariate analysis of intrapartum variables showed use of
oxytocin for labor induction or augmentation, induction with
misoprostol or intracervical foley balloon, epidural use, and
second-degree or greater obstetrical laceration were signifi-
cant (Table 2). Operative vaginal delivery also increased the
risk of postpartum urinary retention development; however,
when this category was further subdivided, we found that only
use of forceps increased the risk for postpartum urinary reten-
tion. There was no significant difference in the second stage of
labor lasting ≥ 4 h, episiotomy, use of continuous catheteriza-
tion, or women with a maximum intrapartum bladder vol-
ume ≥ 600 ml between cases and controls.

Logistic regression revealed that nulliparity, ≥ 2nd-degree
obstetrical laceration, and use of intermittent catheterization in
labor were independently associated with increased risk for
development of postpartum urinary retention with a correla-
tion coefficient of 0.3.

Discussion

Postpartum urinary retention requiring in-dwelling
catherization was uncommon after vaginal delivery in our
population, with an overall incidence of 0.65%. We did not
find a single intrapartum factor that accurately predicted wom-
en who experienced postpartum urinary retention requiring in-
dwelling catheterization.

Rather than looking for one marker to predict which wom-
en may experience postpartum urinary retention, clinicians
should assess a combination of factors to flag patients for
close monitoring of postpartum voiding dysfunction. We
found nulliparity to be associated with increased risk for post-
partum urinary retention. Clearly, nulliparity is not a modifi-
able risk factor; however, it may be used as a criterion to
prompt providers to monitor postpartum urine output in this
population to avoid complications related to bladder
overdistention. Furthermore, ≥ 2nd-degree laceration was also
found to independently increase the risk for postpartum uri-
nary retention. This was common in subjects overall but was
found to be more common in cases. Additionally, the use of
intermittent catheterization in labor was found to increase the
risk of postpartum urinary retention and was noted to be
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statistically significant; however, this result is difficult to clin-
ically implement as a screening factor since almost half of the
control group underwent intermittent catheterization as
well. These variables are consistent with findings from
other similar studies evaluating risk factors for postpar-
tum urinary retention [10].

Nulliparity, ≥ 2nd-degree perineal laceration, and intermit-
tent catheterization during labor all occurred too often in con-
trols to be used as accurate predictors of those who will de-
velop postpartum urinary retention. The fact that these three
variables were not rare in the control group provides a low
sensitivity in order to use these variables as strict screening
guidelines. Ideally, screening criteria are accurate enough to
detect conditions early; however, real-world circumstances
are not always idyllic or we may not have enough information
to make precise determinations. Regarding postpartum uri-
nary retention, we recommend providers use the aforemen-
tioned variables to maintain a higher index of suspicion for
patients that may be at higher risk for this disorder, especially
for women who have all three risk factors.

The strengths of the study include a robust case control
with clear case selection criteria and a 1:4 case-control ratio.
Due to our clear definition of urinary retention as an inability

to urinate requiring postpartum indwelling catheterization, we
were able to focus on a group of women who are at the highest
risk of bladder distention injury, which is not the case with
many prior studies. Postpartum urinary retention has a low
prevalence; therefore, this study provides further insight into
predicting which patients may be at risk for developing post-
partum urinary retention.

We recognize this study has limitations including bias in-
herent to the retrospective study design. Furthermore, these
risk factors for postpartum urinary retention may differ or
affect women to varying degrees in other patient populations.

Postpartum urinary retention requiring in-dwelling cathe-
terization is uncommon and is likely caused by a multitude of
factors. Obstetrical providers should have a higher index of
suspicion for women who delivered vaginally and are nullip-
arous, sustained an obstetrical laceration ≥ 2nd degree, and
required intermittent catheterization during labor. These three
factors can be used as a screening tool but they cannot accu-
rately predict those who will develop postpartum urinary re-
tention. The importance of this study is to increase awareness
of postpartum urinary retention and avoid negative long-term
effects if left untreated such as bladder overdistension injury.
Further prospective studies are warranted to elucidate risk

Table 2 Intrapartum characteristics

Cases (n = 38) Controls (n = 152) OR and CI (univariate logistic regression)

Parity, median (IQR) 0 (0–0) 1 (0–1) 0.1794 (0.0761, 0.4231)

Second stage of labor ≥ 4 h, n (%) 3 (7.89%) 7 (4.61%) 1.8277 (0.4493, 7.4350)

Labor induction or augmentation with oxytocin, n (%) 33 (86.84%) 93 (61.18%) 4.0602 (1.4976, 11.0078)

Labor induction with misoprostol, n (%) 12 (31.58%) 15 (9.87%) 4.3840 (1.8356, 10.4703)

Labor induction with intracervical balloon catheter, n (%) 8 (21.05%) 8 (5.26%) 4.9655 (1.7237, 14.3046)

Use of neuraxial anesthesia, n (%) 35 (92.11%) 98 (64.47%) 6.2449 (1.8322, 21.2855)

Operative vaginal delivery (forceps or vacuum), n (%) 8 (21.05%) 9 (5.92%) 3.7074 (1.2803, 10.7359)

Vacuum-assisted delivery 3 (1.97%) 6 (3.95%) 1.3905 (0.2691, 7.1844)

Forceps-assisted delivery 6 (15.79%) 2 (5.26%) 7.7604 (1.7641, 34.1395)

Episiotomy (midline or mediolateral), n (%) 9 (23.68%) 22 (14.47%) 1.6301 (0.6603, 4.0245)

Obstetrical laceration (≥ 2 degree), n (%) 25 (65.79%) 51 (33.55%) 3.6561 (1.7197, 7.7731)

Use of continuous catheterization in labor, n (%) 3 (7.89%) 4 (2.63%) 3.2647 (0.6980, 15.2690)

Use of intermittent catheterization in labor, n (%) 35 (92.11%) 74 (48.68%) 11.9459 (3.5178, 40.5665)

Maximum intrapartum bladder volume ≥ 600 ml, n (%) 17/36 (47.22%) 27/76 (35.53%) 1.5283 (0.6770, 3.4499)

Table 1 Maternal and neonatal
characteristics Cases (n = 38) Controls (n = 152) p value

Maternal age at delivery (years), mean (SD) a 30.47 (4.62) 32.23 (5.11) 0.045

Parity, median (IQR) b 0 (0–0) 1 (0–1) < 0.001

Body mass index (kg/m²) (IQR) b 28.15 (25.775–30) 28.45 (26.325–32.3) 0.196

Gestational term (days), mean (SD) 1 273.58 (12.11) 274.46 (15.02) 0.704

Neonatal birth weight (g), mean (SD) 1 3191.9 (406.8) 3361.6 (574.1) 0.039

a two-sample t
bMann-Whitney
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factors and potential interventions for postpartum urinary
retention.
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