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Abstract
Introduction and hypothesis Directed pushing while using the Valsalva maneuver is shown to lead to bladder neck descent, 
especially in women with urinary incontinence (UI). There is insufficient evidence about the benefits or adverse effects 
between the pushing technique during the second stage of labor and urinary incontinence postpartum. The objective of this 
study was to evaluate the effects of the pushing technique for women during labor on postpartum UI and birth outcomes.
Methods Scientific databases were searched for studies relating to postpartum urinary incontinence and birth outcomes 
when the pushing technique was used from 1986 until 2020. RCTs that assessed healthy primiparas who used the pushing 
technique in the second stage of labor were included. In accordance with Cochrane Handbook guidelines, risk of bias was 
assessed and meta-analyzed. Certainty of evidence was assessed using the GRADE approach.
Results Seventeen RCTs (4606 primiparas) were included. The change in UI scores from baseline to postpartum was sig-
nificantly lower as a result of spontaneous pushing (two studies; 867 primiparas; standardized mean difference: SMD –0.18, 
95% CI –0.31 to –0.04). Although women were in the recumbent position during the second stage, directed pushing group 
showed a significantly shorter labor by 21.39 min compared with the spontaneous pushing group: there was no significant 
difference in the duration of the second stage of labor between groups.
Conclusions Primiparas who were in the upright position and who experienced spontaneous pushing during the second stage 
of labor could reduce their UI score from baseline to postpartum.

Keywords Pushing technique · Bearing down · Second stage of labor · Urinary incontinence · Perineal lacerations · 
Delivery positions

Abbreviations
PFM  Pelvic floor muscle
PFD  Pelvic floor disfunction
BN  Bladder neck
BND  Bladder neck descent
UI  Urinary incontinence
SMD  Standardized mean difference
RCT   Randomized controlled trial

RevMan  Review manager
GRADE  Granding of recommendations, assessment, 

development, and evaluation

Introduction

Pregnancy and childbirth are factors that contribute to pel-
vic floor disfunction (PFD). Thirty percent of postpartum 
women experience urinary incontinence [1, 2]. Most care 
for postnatal urinary incontinence is focused on treatment 
for PFD; however, pelvic floor muscles do not work alone, 
but work in cooperation with other muscles.

The whole abdominal cavity has been shown to work in 
conjunction with the pelvic floor muscles [3]. The abdomi-
nal cavity is referred to as the inner unit with the diaphragm 
on the upper side, the transversus abdominis muscle on the 
side, the multifidus muscle on the back side, and the pelvic 
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floor muscles on the bottom side. All muscles are connected 
to each other [3–5].

Diaphragmatic motion is related to the contraction of 
the pelvic floor muscles [5]. The diaphragm is the mus-
cle responsible for breathing, rising with exhalation and 
descending with inspiration. The pelvic floor muscles also 
move in conjunction with this movement, descending with 
expiration and rising with inspiration. Spontaneous push-
ing during labor involves natural exhalation within a short 
time frame of 6 s [6, 7] , whereas directed pushing involves 
consciously applying strong abdominal pressure and bear-
ing down > 10 s or as long as a contraction continues [8, 
9]. Generally, the average time for the second stage of labor 
is 1 or 2 h; during this time, women continue using either 
pushing technique [10].

If women continue to experience strong abdominal pres-
sure such as that experienced during directed pushing for a 
long period of time, PFMs will loosen. Loosened PFMs can-
not support pelvic organs such as the bladder, which leads to 
bladder descent and subsequently urinary incontinence [11]. 
Direct pushing like that involved when using the Valsalva 
maneuver is considered to cause damage to the PFMs.

In this study, we aimed to systematically review whether the 
pushing technique used by women in the second stage of labor 
affects postpartum urinary incontinence and birth outcomes.

Materials and methods

This study was registered in the International Prospective 
Register of Systematic reviews (PROSPERO), with registra-
tion number CRD42017070826.

Search and selection of studies

We searched CINAHL, the Cochrane Library, EMBASE, 
MEDLINE, and PubMed on January 29, 2021, for articles 
related to postpartum urinary incontinence and birth out-
comes when the pushing technique was used. We followed 
the Cochrane Handbook and Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines for reporting the review results [12]. There were no 

restrictions on the date/time, language, document type, 
and publication status. The keywords were identified from 
experts’ opinions, literature review, controlled vocabulary 
[CINAHL Headings; Medical Subject Headings (MeSH); 
Excerpta Medica Tree (EMTREE)], and reviewing the pri-
mary search results. We used Eisinga’s animal search filter to 
exclude non-human search results in EMBASE. Because of 
the poor reporting of outcomes in medical research, we did 
not limit the search in any way so as to enable us to obtain 
all search outcome results. The search strategies were devel-
oped with the assistance of a medical information specialist.

Eligibility criteria

(1) Participants: These eligible women were primiparas at 
term during labor with a vertex singleton alive fetus 
and absence of complications. We excluded multipa-
rous women and those with past history of urinary 
incontinence, anal incontinence, and pelvic organ pro-
lapse and those who had caesarean section.

(2) Interventions: Spontaneous pushing is defined as the 
naturally exhalation method where the woman pushes 
when she feels the urge. It includes delayed pushing 
and uncoached pushing.

(3) Control: Directed pushing is defined as when women 
take a deep breath and hold it during the peak of con-
traction and then bear down and push for 10 s; this is 
repeated for the duration of the contraction. It includes 
immediate pushing, coached pushing, the Valsalva 
maneuver (pushing), and the breath-holding method.

(4) Search strategy: This strategy was designed according 
to Population, Intervention, Comparison, Outcomes, 
and Studies (PICOS) criteria as shown in Table 1. The 
types of studies included were individual and cluster 
randomized controlled trials (RCTs). Study design 
included RCTs.

(5) The primary outcome was urinary incontinence. The 
secondary outcomes were perineal related, such as 
no suturing of the perineum, third- or fourth-degree 
laceration and episiotomy, and duration of the second 
stage of labor.

Table 1  PICOS criteria to guide 
the systematic review

Population Primiparous

Intervention Spontaneous pushing, delayed pushing, or uncoached pushing
Comparison Directed pushing, immediate pushing, or coached pushing, 

Valsalva maneuver(pushing)
Take a deep breath, hold it and push, or early pushing

Outcomes Primary: urinary incontinence at postpartum
Secondary: No perineal laceration (intact perineum), Third- 

or fourth-degree laceration
Episiotomy, Length of second stage of labor

Study design Randomized controlled trial; RCT 
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Study selection

We used Rayyan (http:// rayyan. qcri. org), a free web appli-
cation for speeding up the selection process of studies for 
inclusion within this systematic review. The search results 
were de-duplicated using EndNote χ6 and sent to two 
researchers for screening and confirmation. Two authors 
(KS, MS) independently screened all titles and abstracts 
so that non-eligible trials were excluded. When the two 
authors disagreed about study inclusion, other authors (EO, 
HE, SH) were consulted to obtain a consensus decision. All 
selected eligible studies were included in the present system-
atic review, and the appropriate data for statistical synthesis 
were included for the meta-analysis using Review Manager 
(RevMan) 5.4.1 (https:// commu nity. cochr ane. org/ help/ tools- 
and- softw are/ revman- 5/ revman- 5- downl oad).

Data analysis

We extracted both continuous and dichotomous data using 
Rev Man 5.4.1.

For continuous data, we calculated the mean difference 
with 95% confidence intervals (CI) for each study using the 
fixed-effect model. For dichotomous data, we calculated the 
risk ratio (RR) with 95% CI of each study using the fixed-
effect model. We assessed heterogeneity using the 2  Chi2 and 
 I2 tests. If multiple comparisons were made, only the groups 
that matched the intervention were selected and included in 
the statistical analysis.

Certainty of evidence was assessed using the GRADE 
approach [13]. The GRADE approach consisted of five 
domains, namely, study limitation (risk of bias), consist-
ency of effect, indirectness, imprecision, and publication 
bias. A summary of findings included: change in urinary 
scores, urodynamic stress incontinence, no suturing, episi-
otomy, third- or fourth-degree laceration, and duration of the 
second stage of labor. The quality of the body of evidence 
was evaluated at four levels, namely, “high,” “moderate,” 
“low,” and “very low.”

Assessing risk of bias

Risk of bias was assessed by using the Cochrane Handbook 
risk of bias tool [12]. This assessment included seven items, 
namely, random sequence generation (selection bias), allo-
cation concealment (selection bias), blinding of participants 
and personnel (performance bias), blinding of outcome 
assessment (detection bias), incomplete outcome data (attri-
tion bias), selective reporting (reporting bias), and other 
biases.

Three authors (KS, MS, EO) independently judged the 
risk of bias of each included study. For any disagreements, 
the authors discussed the study until a consensus was made.

Results

Search results

After duplicate studies were removed, 724 records were 
screened overall. A total of 658 records were excluded from 
the reviewed records because of the absence of RCTs, dif-
ferences in the participants or interventions, or no outcomes 
data, as determined by Rayyan. From the remaining 67 
appropriate studies, 51 were excluded because of the absence 
of RCTs, wrong participants, incorrect methods, wrong out-
comes, and duplications. Seventeen RCTs with 4606 primip-
aras (2324 primiparas in the spontaneous pushing group and 
2282 primiparas in the directed pushing group) met eligibil-
ity criteria for inclusion in our study. The selection process 
of studies is shown in the PRISMA flow diagram (Fig. 1).

Characteristics of included studies

The characteristics of the individual studies included are 
shown in Table 2. An RCT design applied included studies 
[14–30]. All studies characterized their participants as low-
risk primiparas women at term with a singleton fetus and 
vertex presentation. The exclusion criteria were multiparous 
women and women with pregnancy complications [14–30].

Risk of bias in included studies

Risk of bias is shown in Fig. 2.
Most studies had a low risk of selection bias; however, the 

reporting biases of most RCTs were unclear as there was no 
included description. For the RCTs conducted in the 1980s and 
2020s, there was insufficient information and lack of clarity 
regarding the selection bias and incomplete outcome data. The 
high risk of blinding of the outcome assessment was one bias 
because the investigator was not able to carry out blinding [17].

Effects of interventions

To estimate the effects of interventions, we clarified the 
overall certainty of evidence for each outcome using the 
GRADE approach (Table 3).

The results showed a very low certainty of evidence for 
the outcomes, change in the urinary scores and urinary incon-
tinence. Regarding the perineal outcome, the certainties of 
no suturing and episiotomy were moderate. The duration of 
the second stage of labor showed a low certainty of evidence.

Synthesis of results

We compared spontaneous pushing and directed pushing. 
The primary outcome was urinary incontinence. There were 
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three trials; two out of the three had continuous data and the 
other had dichotomous data.

For the continuous data outcome [18, 30], 867 women 
were participating, of whom 430 were in the spontaneous 
pushing group and 437 women were in the directed pushing 
group. The change in scores from baseline was significantly 
lower with spontaneous pushing compared with directed 
pushing (two studies; 867 primiparas women; SMD= –0.18 
, 95% CI –0.31 to –0.04, ,p = 0.01,  I2 = 0% ) (Fig. 3).

For the dichotomous data outcome [20], there were 128 
participating women. Of these women, 61 women were in 
the spontaneous (uncoached) pushing group and 67 in the 
directed (coached) pushing group. The results showed no 
significant difference in urodynamic stress incontinence 
between the directed (coached) group and spontaneous 
(uncoached) group (RR 0.70, 95% CI 0.29 to 1.69, p = 
0.443) .

For secondary outcomes, the results were as follows:

1. No perineal laceration

Three studies reported dichotomous data [14, 23, 26] 
for no suturing of the perineum (Fig. 4). There were 341 
participating women, of whom 169 were in the sponta-
neous pushing group and 172 were in the directed push-
ing group. Synthesis of the results showed a significantly 
increased difference in the risk ratio of no laceration of the 
perineum between the spontaneous pushing and directed 
pushing groups (RR 1.81, 95% CI 1.16 to 2.83, p = 0.009, 
 I2 = 0%).

2. Third- or fourth-degree laceration

Seven studies reported dichotomous data [14, 15, 17, 
24–26, 28] for third- or fourth-degree laceration (Fig. 5). 
There were 2856 participating women, of whom 1442 were 
in the spontaneous pushing group and 1414 in the directed 
pushing group. Synthesis of the results showed no signifi-
cant difference in the risk ratio of the third- or fourth-degree 
laceration between the spontaneous pushing and directed 
pushing groups (RR 0.89, 95% CI 0.71 to 1.13, p = 0.35  I2 
= 0%).

3. Episiotomy

Seven studies reported dichotomous data [14, 15, 23–26, 
29] for episiotomy (Fig. 6). There were 2830 participating 
women, of whom 1417 were in the spontaneous pushing 
group and 1413 in the directed pushing group. Synthesis 
of the results of these studies showed no significant differ-
ence in the risk ratio of episiotomy between the spontaneous 
pushing and directed pushing groups (RR 0.96, 95% CI 0.88 
to 1.04, p = 0.30,  I2 = 30%).

4. Duration of second stage of labor

Eight studies reported continuous data [15, 17–19, 
21–23, 26] for the duration of the second stage of labor. 
Subgroup analysis was performed because the second 
stage of labor required labor changes owing to the effects 
of the maternal delivery position (Fig. 7).

There were 993 participating women, of whom 482 were 
in the spontaneous pushing group and 511 in the directed 
pushing group. There were 573 women in the recumbent 
position during the second stage of labor [17–19, 21, 22, 26], 

Fig. 1  PRISMA flow diagram
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of whom 275 were in the spontaneous pushing group and 
298 in the directed pushing group. There were 420 women 
in an upright position during the second stage of labor [15, 
23], of whom 207 were in the spontaneous pushing group 
and 213 in the directed pushing group.

In the subgroup analysis of women in the recumbent posi-
tion during the second stage of labor, those in the directed 
pushing group showed a significantly shorter labor by 21.39 
min than those in the spontaneous pushing group [mean dif-
ference (MD) 21.39 min, 95% CI 16.53 to 26.25,  I2 = 88%]. 
However, there was no significant difference in the dura-
tion of the second stage of labor between the groups in the 
upright position (MD 0.62 min, 95% CI –6.06 to 7.31,  I2 
= 90%). Synthesis of the results of these studies showed 
that the duration of the second stage of labor in the directed 
pushing group was significantly shorter by 14.21 min than 
that in the spontaneous pushing group (MD 14.21 min, 95% 
CI 10.27 to 18.14,  I2 = 95.9%).

Heterogeneity

I2 for urinary incontinence and perineal outcomes such as 
no perineal laceration, third- or fourth degree laceration and 
episiotomy was 0–30%, indicating low heterogeneity.

Based on the results (Fig.7) of duration of second stage 
of labor, the total  I2 was 95%, indicating high heterogeneity, 
even though the  I2 values of the subgroups were 88% and 
90%, respectively.

Because of individual differences in the duration of 
the second stage of labor, it is considered that the time to 
carry out the specific delivery position or posture cannot 
be unified.

Discussion

Summary of the main results

The synthesis of the results revealed that spontaneous 
pushing in the second stage of labor statistically reduces 
the change of scores for urinary incontinence from baseline 
compared with directed pushing. Although the meta-analysis 
resulted in a SMD between both groups of –0.18 95% CI, 
–0.31 to –0.04, we recommended viewing this result with 
caution, because there were few studies with small sample 
sizes investigating the relationship between pushing tech-
nique and urinary incontinence. Urinary incontinence is 
a disorder of the pelvic floor muscles. Applying repeated 
strong abdominal pressure several times as during directed 
pushing in the second stage of labor can lead to loosened 
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Fig. 2  Risk of bias for meta-
analysis of postpartum urinary 
incontinence and perineal 
outcomes when the pushing 
technique is used
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Table 3  Summary of findings: Spontaneouspushing group compared to the directed pushing group for the second stage of labor

The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect 
of the intervention (and its 95% CI)
CI: confidence interval; RR: risk ratio; OR: odds ratio
GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of 
effect
1. Wide confidence intervals crossing the line of no effect (downgrade 1 level)
2. One study with design limitations and small sample size (downgrade 2 levels)
3. The study had design limitations (downgrade 1 level)
4. Small sample size (downgrade 1 level)
5. Statistically high heterogeneity (I2 > 80% ) with design limitations (blinding of personel) (downgrade 1 level)

Outcomes Anticipated absolute effects (95%CI) Relative effect (95%CI) No. of 
participants(studies)

Quality of the 
evidence(GRADE)

Risk with directed 
pushing

Risk with spontaneous 
pushing

Change in urinary 
scores

Mean change in urine 
scores was 0

SM D – 0.18 lower 
(–0.31 lower to –0.04 
higher)

– 867
(2 RCT)

⊕○○○ 134 Low

Urodynamic stress 
incontinence

164 per 1000 115 per 1000
(48 to 277)

RR 0.70
(0.29 to 1.69)

128 
(1 RCT)

⊕○○○12 Very low

No suturing 134 per 1000 245 per 1000
(156 to 385)

RR 1.83
(1.17 to 2.88)

341
(3 RCTs)

⊕⊕⊕○ 4 Moderate

Third or fourth degree 
laceration

93 per 1000 82 per 1000
(66 to 105)

RR 0.89
(0.71 to 1.13)

2856
(7 RCTs)

⊕⊕⊕○ 1 Moderate

Episiotomy 420 per 1000 404 per 1000
(370 to 437)

RR 0.96
(0.88 to 1.04)

2830
(7 RCTs)

⊕⊕⊕○ 1 Moderate

Length of second stage 
of labor

Mean length of second 
stage of labor was 0

M D 33.41 higher 
(14.04 higher to 
52.78 higher

– 1122
(9 RCTs)

⊕⊕○○ 15 Low

Fig. 3  Change in urinary score between baseline and postpartum data comparing the spontaneous pushing versus directed pushing groups

Fig. 4  No suturing data comparing the spontaneous pushing versus directed pushing groups
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BN becoming funnel shaped, which can then cause urinary 
incontinence. Women with urinary incontinence showed BN 
funneling upon transperineal ultrasound [31, 32]. Valsalva 
maneuver caused significant descent and movement of the 
BN in postpartum women with and without stress urinary 
incontinence after 6 months [33]. The average time of pri-
miparas in the second stage of labor is 1 or 2 h, and contrac-
tions occur every 1 or 2 min. Women must repeat pushing 
several times during the second stage of labor. Repeated 
strong abdominal pressure can lead to BND, which can 
cause postpartum urinary incontinence. Even though women 
without UI conducted Valsalva maneuvers like directed 

pushing, their BN showed descent compared with rest by 
ultrasound [34, 35].

Regarding disorders of the pelvic floor muscles, in addi-
tion to urinary incontinence, perineal outcomes can also 
be considered. These may include an intact perineum (no 
suturing of the perineum), perineal laceration, and incised 
perineum and posterior vaginal wall because of episiotomy. 
Based on the results of this study, spontaneous pushing was 
found to significantly decrease the requirement of women 
needing sutures and result in no significant differences 
between the third- or fourth-degree lacerations and episi-
otomy incisions required. Spontaneous pushing involves 

Fig. 5  Third- or fourth-degree laceration data comparing spontaneous pushing versus the directed pushing groups

Fig. 6  Episiotomy data comparing the spontaneous pushing versus directed pushing groups

Fig. 7  Duration of second stage of labor data comparing spontaneous pushing versus directed pushing groups
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natural exhalation breathing, so it can be considered not 
harmful for the perineum or PFMs. Directed pushing might 
be harmful and can cause damage to the PFMs, but is not 
harmful enough to cause third- or fourth-degree lacerations.

The duration of the second stage of labor was signifi-
cantly shorter by 18.25 min in the directed pushing group 
compared with the spontaneous pushing group. Notably, the 
maternal delivery position greatly affects the duration of the 
second stage of labor and pushing. Specifically, the recum-
bent (horizontal) position makes it difficult to utilize gravity 
and could prolong the  duration of the second stage of labor. 
The upright position makes it easy to exploit gravity and 
tends to shorten the duration of the second stage of labor. 
Therefore, subgroup analysis by maternal delivery position 
is required. The subgroup analysis showed that the duration 
of the second stage of labor for the spontaneous pushing 
group in the recumbent position was significantly longer by 
21.39 min compared with that in the directed pushing group. 
However, the duration of the second stage of labor when 
women were in the upright position was not significantly 
different between both pushing groups. According to the 
results, spontaneous pushing in the upright position could 
help fetal descent and avoid too strong pushing.

When identifying disorders of the pelvic floor muscles, it 
is necessary to also consider the maternal delivery position 
in the future. Spontaneous pushing results in no suturing, 
as well as no significant difference in urinary incontinence 
or third- or fourth-degree laceration. Gupta et al. compared 
the occurrence of third- or fourth-degree laceration between 
the upright position and the horizontal positions of women 
in the second stage of labor [36]. They found no difference 
in the number of third- or fourth-degree perineal lacera-
tions between women laboring in the upright and recumbent 
positions.

The results showed that spontaneous pushing does not 
cause stress to the perineum as the fetus slowly descends 
during the second stage of labor. Even though fetal descend-
ing takes time, it can be inferred that it does not cause any 
serious effects to the PFMs.

Certainty of evidence

Using the GRADE approach, the results showed a very low 
level regarding the outcome of urinary incontinence. This is 
because of the small trials and small sample sizes, making 
imprecision a serious issue. In future studies, more reports 
and larger sample sizes must be assessed using the same 
measurement tools.

For the duration of the second stage of labor, there was 
serious inconsistency because the  I2 value was 95% or the 
heterogeneity level was high. These studies also used a ques-
tionnaire for pain or fatigue evaluation.

Regarding suturing, the small trials and small sam-
ple sizes increased the imprecision of results. Many per-
ineal outcomes are listed only as lacerations. In the future, 
research should also describe the no suturing outcome. 
Third- or fourth-degree laceration was not significantly dif-
ferent between the spontaneous pushing and directed push-
ing groups: this result was the same as that found by Lemos 
et al. [37].

The present systematic review also included the aspect 
of anesthesia delivery. If anesthesia delivery data were not 
included, there would be considerably less research, which 
would limit the generalizability of this review. For Asia and 
Africa, the generalization of the present systematic review 
is limited because anesthesia use during delivery is not com-
mon. In the future, it is desirable to distinguish between race 
and anesthesia delivery.

Implication for further research

As pushing during delivery is closely related to the delivery 
position, we recommend conducting studies about pushing 
during labor and investigating its association with delivery 
positions. Heterogeneity of such studies is high because 
there are many types of delivery positions and women 
delivering babies cannot maintain one position for a cer-
tain period of time during labor. Furthermore, it could be 
unethical and impractical to make a woman maintain one 
position for a certain period of time during labor. To achieve 
lower heterogeneity, we recommend classifying the delivery 
positions during labor generally as vertical and horizontal 
positions, as gravity influences pushing. It is necessary to let 
women decided what position they would like to take dur-
ing labor and analyze how long they maintain that position.

Limitations

One limitation of this research was that the trials investi-
gating urinary incontinence and the sample size used were 
small. Also, the duration of the second stage of labor was 
associated with the degree of heterogeneity. Therefore, in the 
future, it will be necessary to increase the number of sam-
ples of women with urinary incontinence, and the analysis 
should include maternal delivery position.

Of the studies included in the analysis, 11 were conducted 
in the US, 5 in Europe, and 1 in the Middle East. No studies 
were conducted in Asia, Africa, or Latin America. Race was 
not described, but it is estimated that most of the women 
were Caucasian. However, as Asians are prone to perineal 
lacerations, their data need to be added to the results and 
analyzed in future studies.

The participants in this review were limited to primiparas 
as parity is a factor in urinary incontinence. Regarding the 
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interventions, a comparison was made between spontaneous 
pushing and the Valsalva maneuver. Both methods are general 
pushing techniques that are preformed by women in the sec-
ond stage of labor worldwide. Spontaneous pushing included 
delayed pushing or uncoached pushing, which involved no 
holding of the breath and waiting until the urge to push was 
felt. Directed pushing included immediate pushing or coached 
pushing, which involved consciously holding the breath for 
as long as possible. Even though conceptually the same, it 
appears that the methods differ slightly depending on the indi-
vidual study. Thus, this seems to result in heterogeneity.

Conclusions

Spontaneous pushing has the advantage of reducing the 
score from baseline to postpartum and increasing the 
instances of no suturing of the perineum. There was no sig-
nificant difference in perineal laceration, third- or fourth-
degree laceration, or episiotomy between the spontaneous 
pushing and directed pushing groups. In addition, directed 
pushing was assessed to have no serious perineal effects.

Although it has the disadvantage of significantly prolong-
ing the duration of the second stage of labor by 18.25 min, 
in the subgroup analysis, there was no significant difference 
in the duration of second stage of labor between the groups 
when women were in the upright position.

The overall certainty of evidence for change in urinary 
scores, urodynamic stress incontinence, and duration of the 
second stage of labor was assessed as low, and no sutur-
ing, third- or fourth-degree laceration, and episiotomy were 
assessed as moderate.

In conclusion, primiparas laboring in the upright position 
using spontaneous pushing during the second stage of labor 
could reduce their urinary incontinence score from baseline 
to postpartum by using this birthing position.

In future, more studies with larger sample sizes must 
be conducted to compare the concerted pushing styles and 
measurement tools.
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