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Abstract: Childbirth-related perineal trauma (CRPT) is defined as damage to the skin, muscles of the
perineum, as well as to the anal sphincter complex and anal epithelium. The aim of the study was
to analyze the risk factors for spontaneous injuries to the soft tissues of the birth canal during non-
operative delivery. This was a single-center retrospective case-control study. The study included the
analysis of two groups, the study group featured 7238 patients with spontaneous perineal laceration
(any degree of perineal laceration) and the control group featured patients without perineal laceration
with 7879 cases. The analysis of single-factor logistic regression showed that the factors related to
perineal laceration during childbirth are the age of the patients giving birth (p = 0.000), the BMI
before delivery (p = 0.000), the number of pregnancies (p = 0.000) and deliveries (p = 0.000), diagnosed
gestational diabetes (p = 0.046), home birth (p = 0.000), vaginal birth after cesarean (VBAC) (p = 0.001),
the use of oxytocin in the second stage of childbirth (p = 0.041), the duration of the second stage of
childbirth (p = 0.000), body weight (p = 0.000), and the circumference of the newborn head (p = 0.000).
Independent factors that increase the risk of perineal laceration during childbirth are an older age
of the woman giving birth, a history of cesarean section, a higher birth weight of the newborn, and
factors that reduce the risk of spontaneous perineal trauma are a higher number of deliveries and
home birth.

Keywords: childbirth; risk factors; perineum; laceration

1. Introduction

Labor is one of the most important and unique events in the life of a woman and
her relatives [1]; however, it is associated with the risk of negative maternal outcomes,
such as trauma to the perineum experienced by women during vaginal delivery [1,2]. The
perineum in women is the area of soft tissue that extends from the anus to the quadrilateral
area of the vulva—the posterior border of the vulvar vestibule. During pregnancy, there
is an increase in blood flow in this area, and during vaginal delivery—overstretching can
cause trauma [3]. It should be emphasized that 85% of women experience a perineal injury,
and at least one-third of them experience spontaneous perineal laceration [3,4].

Int. J. Environ. Res. Public Health 2022, 19, 7653. https://doi.org/10.3390/ijerph19137653 https://www.mdpi.com/journal/ijerph

https://doi.org/10.3390/ijerph19137653
https://doi.org/10.3390/ijerph19137653
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com
https://orcid.org/0000-0001-7897-9499
https://orcid.org/0000-0002-6534-1100
https://orcid.org/0000-0002-6829-5947
https://orcid.org/0000-0002-0392-6074
https://orcid.org/0000-0001-7008-1721
https://orcid.org/0000-0002-5268-6900
https://doi.org/10.3390/ijerph19137653
https://www.mdpi.com/journal/ijerph
https://www.mdpi.com/article/10.3390/ijerph19137653?type=check_update&version=1


Int. J. Environ. Res. Public Health 2022, 19, 7653 2 of 12

Childbirth-related perineal trauma (CRPT) is defined as damage to the skin, muscles
of the perineum, as well as to the anal sphincter complex and anal epithelium. This
injury occurs because of spontaneous laceration or incision of the perineum during vaginal
delivery [4]. There are four degrees of a perineal laceration that can be distinguished.
The first degree involves damage to the skin of the perineum and vaginal mucosa. The
second degree involves damage to the perineal muscles, but without the anal sphincter.
The third degree involves damage to the perineum and the sphincter complex. The fourth
degree involves the anal sphincter complex and anal epithelium [2,5–7]. The factors that
increase the risk of perineal trauma include several maternal, neonatal, and intrapartum
determinants [2,6,8,9].

Trauma of the perineum during childbirth may be associated with numerous health
consequences of varying duration and, at the same time, on women’s quality of life. These
consequences include, inter alia, perineal pain, wound dehiscence, infections, dyspareunia
and sexual dysfunctions, and urinary and fecal incontinence [1,4,8,10]. Moreover, perineal
trauma, perineal pain, and prolonged labor are important factors associated with a higher
level of postpartum fatigue [11]. It should be noted that trauma to the perineum during
childbirth and its numerous negative consequences for women’s health pose a challenge
for midwives and obstetricians during delivery. Knowledge and experience, as well as
preparation for the second stage of labor, are extremely important to minimize the risk
of perineal trauma [6,12]. That is why the work of Tsakiridis et al. (2018) reviewed
the differences between the recommendations of the Royal College of Obstetricians and
Gynaecologists, the American College of Obstetricians and Gynecologists, and the Society
of Obstetricians and Gynecologists of Canada regarding the prevention and treatment
of obstetric anal sphincter injury (OASIS). It was emphasized that routine incision of the
perineum in the prevention of OASIS is not recommended, whereas warm compresses
of the perineum and massage of the perineum in the second stage of labor appear to be
protective [13].

It should be emphasized that in the literature on the subject, there are numerous reports
of spontaneous perineal trauma, in particular, severe perineal trauma. Perineal lacerations
of the third and fourth degree are the most severe forms of spontaneous perineal trauma,
and at the same time, are associated with numerous negative and long-term consequences
for women’s health [5,9,13–25].

However, the issue of perineal lacerations (considering all degrees) is not analyzed
so widely, which was the basis for our research. In addition, deepening and analyzing
factors affecting spontaneous perineal injuries during childbirth allows for the verification
of current guidelines for childbirth management; therefore, the aim of the study was to
analyze the risk factors for spontaneous injuries to the soft tissues of the birth canal during
non-operative delivery.

2. Materials and Methods
2.1. Study Groups

This was a single-center retrospective case-control study. Strobe guidelines for case-
control studies were used to ensure proper reporting of results [26]. The electronic pa-
tient records of Saint Sophia’s Hospital in Warsaw, Poland, a tertiary hospital with the
largest number of deliveries per year both in the city of Warsaw and in the Mazowieckie
Voivodeship (the largest and most populous of the 16 Polish provinces), were used to
create an anonymous retrospective database of all deliveries from 1 January 2015 to
31 December 2020.

Deliveries at Saint Sophia’s Hospital take place in two areas, the hospital delivery room
or the birth house, which is an intermediate form between inpatient delivery and home
birth. This dataset was generated using electronic medical records collected by medical
personnel; therefore, there is no recall bias. Additionally, the dataset was cross-checked
for inconsistencies and any detected were verified. Data on the woman giving birth, the
course of childbirth, and the condition of the newborn are recorded in a computer database
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by midwives during and immediately after Childbirth The first perineal injury assessment
is performed by the midwife. The first- and second-degree injuries and the incision are
surgically treated by the midwife. In the case of major injuries, they ask a doctor for
consultation and the doctor sutures the perineum.

An analysis of the documentation covering 40,007 deliveries at the analyzed time was
carried out. The study included the analysis of two groups, the study group of patients
with spontaneous perineal laceration, any degree of perineal laceration: I—6910 cases,
II—308 cases, III and IV—20 cases (due to the very small number of cases of third- and
fourth-degree lacerations, they were merged together), and the control group of patients
without perineal laceration. Patients who had an episiotomy at labor were excluded from
the analysis.

The inclusion criterion for the study group was the occurrence of one of the perineal
traumas during labor, first-, second-, third-, or fourth-degree perineal laceration. On the
other hand, the inclusion criterion for the control group was the absence of any perineal
trauma during labor (spontaneous or perineal incision).

Deliveries before 38 weeks of gestation, multiple pregnancies, the occurrence of shoul-
der dystocia, operative deliveries, neonates with major birth defects or abnormal karyotype,
and intrauterine fetal death were also excluded from the analysis. The analysis also did
not consider data in which there were deficiencies in the medical records. Based on the
adopted criteria, 15,117 cases were qualified for the analysis: study group—7238 cases;
control group—7897 cases (Figure 1).

Int. J. Environ. Res. Public Health 2022, 19, x FOR PEER REVIEW 4 of 13 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Delivery at term (1 January 2015 – 31 December  2020)   

(N = 40,007) 

Total excluded: 

 delivery at less than 38 weeks of gestation (N = 4868) 

 multiple pregnancy (N = 595) 

 shoulder dystocia (N = 11) 

 operative delivery (N = 11) 

 neonates with major birth defects or abnormal karyotype (N = 426) 

 intrauterine fetal death (N = 9) 

 no data available (N = 1521) 

  

Cases analyzed 

(N = 15,117) 

 

Natural delivery 

(N = 30,260) 

Cesarean section 

(N = 9747) 

Delivery with episiotomy 

(N = 7702) 

Spontaneous perineal trauma 

(N = 7238) 

 

No perineal trauma 

(N = 7879) 

  

Figure 1. Flow diagram of exclusions and final analytic sample. 

2.2. Statistical Analysis 

The data obtained in the documentation analysis process were subjected to statistical 

analysis, which was performed using the R language in the RStudio environment. 

Qualitative data are presented as numbers (n) and case percentages (%). Quantitative data 

are presented as mean (M) and standard deviation (SD). The normality of the distribution 

of quantitative variables was checked using the Kolmogorov–Smirnov test and the 

Lilliefors test. The Pearson’s chi-squared test was used to assess the dependence within 

the qualitative variables. Quantitative variables were compared using the Student’s T-test 

with the assessment of homogeneity of variance with the Brown Forsythe test. A logistic 

regression model was developed to assess risk factors for a perineal laceration. The 

backward stepwise method was used in the construction. Model data are presented as 

odds ratios (ORs) together with the 95% confidence interval (95% CI). The usefulness of 

the model was assessed using the ROC method with the determination of the cutoff point 

by the tangent method. The level of statistical significance was set at p < 0.05. 

3. Results 

The conducted statistical analysis showed that the examined women with 

spontaneous perineal laceration were older (M = 31.9) and had a higher BMI (27.4 vs. 26.9) 

Figure 1. Flow diagram of exclusions and final analytic sample.



Int. J. Environ. Res. Public Health 2022, 19, 7653 4 of 12

In the process of analyzing electronic documentation, the following information
was obtained: demographic data, obstetric history, course and complications of preg-
nancy, diseases coexisting with pregnancy, the course of childbirth, conduct of labor, and
delivery data.

The study has received approval from the Bioethics Committee of the Medical Univer-
sity of Warsaw (No. AKBE/204/2021). This was a retrospective anonymized data analysis;
therefore, no individual patient consent was needed.

2.2. Statistical Analysis

The data obtained in the documentation analysis process were subjected to statistical
analysis, which was performed using the R language in the RStudio environment. Quali-
tative data are presented as numbers (n) and case percentages (%). Quantitative data are
presented as mean (M) and standard deviation (SD). The normality of the distribution of
quantitative variables was checked using the Kolmogorov–Smirnov test and the Lilliefors
test. The Pearson’s chi-squared test was used to assess the dependence within the qualita-
tive variables. Quantitative variables were compared using the Student’s T-test with the
assessment of homogeneity of variance with the Brown Forsythe test. A logistic regres-
sion model was developed to assess risk factors for a perineal laceration. The backward
stepwise method was used in the construction. Model data are presented as odds ratios
(ORs) together with the 95% confidence interval (95% CI). The usefulness of the model was
assessed using the ROC method with the determination of the cutoff point by the tangent
method. The level of statistical significance was set at p < 0.05.

3. Results

The conducted statistical analysis showed that the examined women with sponta-
neous perineal laceration were older (M = 31.9) and had a higher BMI (27.4 vs. 26.9) than
in the control group. They had higher education (89.6%) and were in a stable relationship
(85.1%) more often, compared to the control group. Subjects who experienced perineal
laceration were more likely to be pregnant for the first time (29.9%), primiparous (35.1%),
and diagnosed with gestational diabetes (8.9%). The above-mentioned relationships were
statistically significant (p < 0.05). There was no relationship between the occurrence of per-
ineal rupture and the place of residence, pregnancy hypertension, or pregnancy cholestasis
(p > 0.05). Detailed data are shown in Table 1.

Table 1. Analysis of the dependencies between the occurrence of perineal laceration and
maternal factors.

Variables Study Group
Laceration

Control Group
No Laceration p-Value

Age—M (SD) 31.9 (4.1) 31.2 (4.4) 0.000

Place of residence—n (%)
City 6260 (86.5) 6760 (85.8)

0.220Village 978 (13.5) 1119 (14.2)

Education—n (%)
Higher education 6482 (89.6) 6672 (84.7)

0.000Secondary education 666 (9.2) 1003 (12.7)
Primary education 90 (1.2) 204 (2.6)

Marital status—n (%)
In a relationship 6159 (85.1) 6346 (80.5)

0.000Single 1079 (14.9) 1533 (19.5)

BMI before labor—M (SD) 27.4 (7.0) 26.9 (5.6) 0.000
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Table 1. Cont.

Variables Study Group
Laceration

Control Group
No Laceration p-Value

Gravidity—n (%)
1 2162 (29.9) 2313 (29.4)

0.0002 3060 (42.3) 3011 (38.2)
3 and more 2016 (27.9) 2555 (32.4)

Parity—n (%)
1 2541 (35.1) 2667 (33.8)

0.0002 3511 (48.5) 3424 (43.5)
3 and more 1186 (16.4) 1788 (22.7)

Gestational diabetes—n (%)
No 6593 (91.1) 7248 (92.0)

0.046Yes 645 (8.9) 631 (8.0)

Pregnancy hypertension—n (%)
No 7070 (97.7) 7729 (98.1)

0.074Yes 168 (2.3) 150 (1.9)

Pregnancy cholestasis—n (%)
No 7208 (99.6) 7849 (99.6)

0.742Yes 30 (0.4) 30 (0.4)
M—mean; SD—standard deviation.

The spontaneous perineal laceration in the respondents occurred more often when
they gave birth in a hospital (81.2%), with vaginal birth after cesarean (VBAC) (4.9%), they
received oxytocin in the second stage of childbirth (0.8%). The duration of the second
stage of labor was longer (23.4 vs. 21.6 min) compared to the control group. Neonates of
mothers who had perineal laceration more often received 7 or more points on the Apgar
scale in the first minute after delivery (99.3%). In addition, these neonates had a higher
birth weight (3529.1 vs. 3464.4 grams) and head circumference (34.8 vs. 34.6 cm) compared
to neonates of mothers who did not have the perineal laceration. The indicated correlations
were statistically significant (p < 0.05). There was no relationship between the occurrence
of perineal laceration and the use of oxytocin in the first stage of labor, the administration
of oxytocin in the first and second stage of labor, the performance of epidural anesthesia,
the duration of the first stage of labor and the Apgar score of the neonate in 5th and 10th
minute (p > 0.05)—Table 2.

In patients of higher age, the first-degree perineal laceration occurred more often
(M = 31.9); in younger patients (M = 29.9), spontaneous third- and fourth-degree perineal
trauma. In women who were pregnant for the first time and during the first childbirth,
the second-degree perineal laceration (pregnancy—59.7%; childbirth—65.9%) and third-
and fourth-degree (pregnancy—70.0%; childbirth—75.0%) perineal trauma occurred more
often. In the second pregnancy and during the second childbirth (pregnancy—43.0%;
childbirth—49.5%) and in the third and subsequent one (pregnancy—28.6%; childbirth—16.9%),
the first-degree spontaneous trauma was found. In the case of VBAC, second-degree
perineal spontaneous trauma was found (10.7%). A longer duration of the second stage of
labor contributed to the occurrence of third- and fourth-degree perineal trauma (M = 40.1)
and a shorter duration (M = 22.9) contributed to the occurrence of first-degree perineal
lacerations. In addition, the second-degree perineal lacerations (M = 3583.3) occurred in
the case of the larger birth weight of the neonate, and in the smaller birth weight of the
neonate (M = 3526.5), first-degree trauma occurred. The above-mentioned relationships
were statistically significant (p < 0.05). There were no significant relationships between the
degrees of perineal laceration and the BMI index, the place of delivery, the use of oxytocin
in the second stage of labor and the circumference of the neonatal head (p > 0.05)—Table 3.
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Table 2. Analysis of the dependencies between the occurrence of perineal laceration and perinatal
and neonatal variables.

Variables Study Group
Laceration

Control Group
No Laceration p-Value

Place of labor—n (%)
Hospital 5875 (81.2) 6128 (77.8)

0.000Midwifery-led unit 1362 (18.8) 1751 (22.2)

VBAC—n (%)
Yes 358 (4.9) 299 (3.8)

0.001No 6880 (95.1) 7580 (96.2)

Oxytocin in 1st stage—n (%)
Yes 46 (0.6) 43 (0.5)

0.471No 7192 (99.4) 7836 (99.5)

Oxytocin in 2nd stage—n (%)
Yes 56 (0.8) 40 (0.5)

0.040No 7182 (99.2) 7839 (99.5)

Oxytocin in 1st and 2nd stages—n (%)
Yes 753 (10.4) 766 (9.7)

0.164No 6485 (89.6) 7113 (90.3)

Epidural anesthesia—n (%)
Yes 2154 (29.8) 2281 (29.0)

0.275No 5084 (70.2) 5598 (71.0)

Duration of 1st stage of labor
(min.)—M (SD) 275.7 (148.7) 274.6 (147.0) 0.595

Duration of 2nd stage of labor
(min.)—M (SD) 23.4 (17.9) 21.6 (18.2) 0.000

Apgar 1’—n (%)
>7 7184 (99.3) 7796 (98.9)

0.046≤7 54 (0.7) 83 (1.1)

Apgar 5’—n (%)
>7 7228 (99.9) 7863 (99.8)

0.336≤7 10 (0.1) 16 (0.2)

Apgar 10’—n (%)
>7 7231 (99.9) 7869 (99.9)

0.580≤7 7 (0.1) 10 (0.1)

Birth Weight (g)—M (SD) 3529.1 (391.8) 3464.4 (397.3) 0.000

Head circumference (cm)—M (SD) 34.8 (1.7) 34.6 (1.7) 0.000
M—mean; SD—standard deviation; min—minutes; g—grams; cm—centimeters; VBAC—vaginal birth
after cesarean.

Table 4 presents the analysis of logistic regression of factors predisposing to sponta-
neous perineal trauma during Childbirth The analysis of single-factor logistic regression
showed eleven factors related to perineal laceration during childbirth, i.e., the age of the
women giving birth, the BMI index before labor, the number of pregnancies and deliveries,
the diagnosed gestational diabetes, home birth, the condition after cesarean section, the
use of oxytocin in the second stage of labor, the duration of the second stage of labor, body
weight, and the circumference of the neonatal head; however, the model of multivariable
logistic regression analysis shows that the factors increasing the risk of perineal laceration
during childbirth are the advanced age of women giving birth (β = 0.05; OR = 1.06; 95%
CI 1.04–1.07; p < 0.05), VBAC (β = 0.40, OR = 1.49; 95% CI 1.14–1.93; p < 0.05), and higher
birth weight of the neonate (β = 0.31; OR = 1.36; 95% CI 1.15–1.61; p < 0.05). On the other
hand, the factors reducing the risk of spontaneous perineal trauma are a higher number
of deliveries (β = −0.28; OR = 0.75; 95% CI 0.71–0.81; p < 0.05) and home birth (β = −0.20;
OR = 0.82; 95% CI 0.72–0.91; p < 0.05).
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Table 3. Analysis of the relationship between the degree of perineal laceration and selected variables.

Variables Degree of Laceration
p-ValueI Degree

(N = 6910)
II Degree
(N = 308)

III i IV Degree
(N = 20)

Age—M (SD) 31.9 (4.1) 30.9 (3.9) 29.9 (3.7) 0.000

BMI before labor—M (SD) 27.4 (7.2) 27.4 (3.9) 25.6 (3.4) 0.288

Gravidity—n (%)
1 1964 (28.4) 184 (59.7) 14 (70.0)

0.0002 2969 (43.0) 87 (28.2) 4 (20.0)
3 and more 1977 (28.6) 37 (12.0) 2 (10.0)

Parity—n (%)
1 2323 (33.6) 203 (65.9) 15 (75.0)

0.0002 3419 (49.5) 89 (28.9) 3 (15.0)
3 and more 1168 (16.9) 16 (5.2) 2 (10.0)

Place of labor—n (%)
Hospital 5608 (81.2) 250 (81.2) 17 (85.0)

0.908Midwifery-led unit 1302 (18.8) 58 (18.8) 3 (15.0)

VBAC—n (%)
Yes 324 (4.7) 33 (10.7) 1 (5.0)

0.000No 6586 (95.3) 275 (89.3) 19 (95.0)

Oxytocin in 2nd stage—n (%)
Yes 50 (0.7) 6 (1.9) 0 (0.0)

0.052No 6860 (99.3) 302 (98.1) 20 (100.0)

Duration of 2nd stage of labor
(min.)—M (SD) 22.9 (17.6) 33.3 (19.2) 40.1 (28.2) 0.000

Birth Weight (g)—M (SD) 3526.5 (391.5) 3583.3 (391.6) 3573.0 (439.9) 0.030

Head circumference (cm)—M
(SD) 34.8 (1.7) 34.8 (1.2) 34.5 (1.7) 0.314

M—mean; SD—standard deviation; min—minutes; g—grams; cm—centimeters; VBAC—vaginal birth
after cesarean.

Table 4. Logistic regression models of risk factors for perineal trauma during childbirth.

Variable
Univariate Logistic Regression Multivariate Logistic Regression

β OR 95% CI p-Value β OR 95% CI p-Value

Age (years) 0.04 1.04 1.03–1.05 0.000 0.05 1.06 1.04–1.07 0.000
BMI before labor 0.02 1.02 1.01–1.03 0.005 - - - -
Number of
pregnancies −0.08 0.92 0.90–0.94 0.000 - - - -

Number of deliveries −0.15 0.86 0.83–0.89 0.000 −0.28 0.75 0.71–0.81 0.000
Gestational diabetes 0.12 1.12 1.00–1.26 0.046 - - - -
Home of birth −0.21 0.81 0.75–0.88 0.000 −0.20 0.82 0.72–0.91 0.000
Vaginal birth after
cesarean 0.28 1.32 1.13–1.54 0.001 0.40 1.49 1.14–1.93 0.002

Oxytocin in 2nd stage 0.42 1.53 1.02–2.30 0.041 - - - -
Duration of 2nd stage
of labor 0.01 1.01 1.00–1.01 0.000 - - - -

Birth Weight 0.31 1.37 1.23–1.52 0.000 0.31 1.36 1.15–1.61 0.000
Head circumference 0.06 1.06 1.04–1.08 0.000 - - - -

Spontaneous trauma to the perineum during childbirth may have numerous conse-
quences on the health of women and may affect their life and functioning [1,4,8,10], which
is why it is a challenge for midwives and obstetricians during Childbirth Being aware of
the factors influencing the occurrence of spontaneous perineal trauma, as well as experi-
ence and preparation for managing the childbirth, are important to minimize the risk of
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perineal trauma [6,12]. The above aspects were the basis for undertaking research aimed
at analyzing the risk factors for spontaneous injuries of the birth canal soft tissues during
non-operative delivery.

The result of the logistic regression analysis of our own research showed that the more
advanced age of the woman giving birth predisposes her to spontaneous perineal trauma
during childbirth (OR = 1.06). Research by Bodner-Adler et al. (2017) showed that, among
others, maternal age was an independent risk factor for perineal trauma [27]. In addition,
the analysis of the relationship between the degree of perineal laceration and the age of the
giving birth showed that older respondents experienced a perineal laceration in the first
degree, and younger ones experienced a perineal trauma in the third and fourth degree.

In turn, interesting research results in the field of risk factors for obstetric anal sphincter
injury, which is a serious form of trauma/injury to the perineum following vaginal delivery,
were presented by Nolan et al. (2021). They found that a maternal age over 35 has
a protective effect on the perineum (OR = 0.68), which should be an important aspect
of counseling pregnant women when deciding on the method of delivery [14], which
may justify the results obtained by us. It should be emphasized here that the age of a
pregnant/parturient woman is ever more often the subject of interest of researchers all over
the world.

This is due to the more frequently observed phenomenon of pregnancies of women at
an advanced age, i.e., 35 and over, which is often associated with numerous complications
such as gestational diabetes mellitus, gestational hypertension, preeclampsia, preterm
delivery, and cesarean section [28–30]. These observations may also explain our results—a
single-factor logistic regression analysis showed that gestational diabetes in the woman
giving birth increases the risk of spontaneous trauma to the perineum during childbirth.

Our own research shows that one of the factors influencing the occurrence of perineal
laceration is the antenatal BMI of the mother. Reports on relationships between obesity and
birth-related perineal trauma are contradictory. Some studies have reported a lower risk
of obstetric anal sphincter injuries with increasing BMI in comparison with women with
BMI within the normal range, while others have demonstrated a significant relationship
between obesity and remarkable perineal trauma, whereby the probability of trauma is
increased for obese women [15–18]. These discrepancies may result both from differences
in the studied populations as well as from technical differences in childbirth management.
In addition, the reasons for the less frequent occurrence of perineal injuries among obese
women are not clearly justified. The literature on the subject shows that metabolic changes
in these women may lead to a decrease in the contractility of the uterine, caused by reduced
calcium flow or increased cholesterol levels in the uterine muscle tissue, and thus to a less
rapid birth [31]. On the other hand, an association between high BMI during pregnancy
and the occurrence of stretch marks in pregnant women, which in turn are associated
with collagen abnormalities leading to flaccidity of the skin and its weaker mechanical
properties, has been demonstrated [32].

Studies by MacArthur and MacArthur (2004) showed that perineal traumas were more
often found in the primiparas, women after natural childbirth, and epidural anesthesia
in the second stage of labor [33]. Similar results were obtained by Nolan et al. (2021),
who showed that the strongest predictor of obstetric anal sphincter injury was nulliparity
(OR = 4.20) [14]. In turn, the results of the research by Smith et al. (2013) showed that the
adjusted OR for spontaneous trauma of the perineum was multiparity (OR = 0.42) [34]. An
analysis of the logistic regression showed that a higher number of births is a protective
factor in perineal laceration (OR = 0.75). In addition, the results of our own research on the
analysis of the relationship between the degree of perineal laceration and the number of
births showed that during the first birth, the perineal lacerations of the second and the next
degree occurred more often, and during the second and the next birth, mainly spontaneous
perineal injuries of the first stage occurred.

Analyses of our own research have shown that the place of childbirth is an important
factor having a protective impact on the risk of spontaneous perineal laceration (OR = 0.82).
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The results of the study by Bodner-Adler et al. (2017) showed that the lack of midwife
care was also a significant risk factor for perineal trauma [27], which is of great importance.
This is a significant variable that was not considered in our own study because all analyzed
deliveries in our study were managed and delivered by midwives in accordance with
the standard of care. In addition, this study can contribute to the provision of safe and
evidence-based birth care, and at the same time, support the development of standards
aimed at achieving positive outcomes of care in labor, including the effective protection of
the perineum of the parturient woman [7]. In addition, the study included medical data
from two areas where delivery could take place—the delivery room and the midwife-led
unit. It should be emphasized that midwife-led units are not generally accessible and
are not common places for giving birth in Poland. It should also be emphasized that the
results of our own research showed that delivery in the midwifery-led unit was a factor
in lowering the risk of spontaneous perineal injuries. Moreover, studies by Mizrachi et al.
(2017) showed that with a greater experience of midwives, the risk of severe perineal
injuries during childbirth decreases (OR = 0.95) [35]. The literature emphasizes that the
supervision of low-risk births by midwives in freestanding midwife-led units can bring
many benefits, primarily related to lower medicalization, limiting medical interventions
such as those performed in the case of deliveries in hospital conditions [36], which confirms
the results obtained by us.

Another important aspect analyzed in this paper was the VBAC and the perineal
laceration. Studies by Elvander et al. (2019) showed that women undergoing vaginal birth
after cesarean (VBAC) compared to nulliparous women have an increased risk of severe
perineal injury (regardless of the indications and date of the primary cesarean section)—
OR = 1.40 [19]. Uebergang et al. (2021) also emphasize that women after the first VBAC
have a significantly increased risk of third- or fourth-degree perineal injuries compared
to primiparous women that had natural labor [20]. The results of our own research are
consistent with those presented above. Analysis of single-factor logistic regression showed
that the VBAC increases the risk of spontaneous perineal injury (OR = 1.52). In addition,
it was shown that in the case of VBAC, spontaneous second-degree perineal trauma was
found most often. Elvander et al. (2019) presented the characteristics of women subjected
to VBAC, who were much older, had lower height, and gave birth in a non-vertical position
to neonates with a higher birth weight and with a larger head circumference [19] compared
to nulliparous women, which may justify the above-mentioned research results.

Oxytocin is one of the most used drugs in delivery rooms, used to induce or stimulate
childbirth, which is the subject of interest to researchers around the world [37–39]. Nakai
et al. (2006) conducted studies to learn about the incidence and risk factors of severe
perineal trauma in Japanese patients. They found that the use of oxytocin to induce or
stimulate childbirth is one of the important factors increasing the risk of severe perineal
trauma [21]. The results of our own research are consistent because it has been shown,
based on the analysis of single-factor logistic regression, that the use of oxytocin in the
second stage of labor increases the risk of spontaneous perineal trauma. The important
issue in the context of the use of oxytocin during natural childbirth is the caregiver because
births with the participation of midwives are correlated with a smaller number of medical
interventions, including perineal trauma, which is emphasized in the literature on the
subject [36,40].

The second stage of childbirth is the most stressful part of the birth process (childbear-
ing process). Decisions concerning the management of this stage, considering the optimal
course for the mother and the child, have been under discussion for years [41]. According
to the research, the longer duration of the second stage of childbirth is associated not only
with an increased number of infections and the occurrence of postpartum hemorrhages but
also with the occurrence of perineal trauma [22,42], which is also confirmed by the results
of our own research.

In addition to maternal and postpartum risk factors for perineal lacerations, the
researchers also identified fetal–neonatal determinants. Komorowski et al. (2014) attempted
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to answer the question of whether a newborn’s large head increases the risk of perineal
trauma or not. They found that in low-risk nulliparous women, a larger circumference
of the baby’s head during labor increases the likelihood of perineal trauma; although the
effect is small [8], similar results were obtained by Nóbrega et al. (2021) [23]. Bodner-Adler
et al. (2017) showed that the independent risk factors for perineal trauma, apart from the
mother’s age and the lack of midwife’s care, were also the diameter of the head and the
birth weight of the newborn [27]. Moreover, the high birth weight of a child increases the
risk of perineal laceration, which has been shown by numerous foreign studies: Dahlen
et al. (2007)—OR = 2.3, D’Souza et al. (2020)—OR = 3.2, Smith et al. (2013)—OR = 1.001,
Nóbrega et al. (2021)—OR = 3.42 [5,9,23,34], as well as confirmed by the results of our own
research (OR = 1.36).

Identifying individual factors that may lead to spontaneous perineal trauma during
non-operative delivery is difficult because, in the majority of women, several risk factors
seem to interact. Experienced medical personnel taking care during childbirth should
decide on the choice of perineal protection techniques based on both their own clinical
judgment and the use of evidence-based medicine from current and reliable research and
source materials: evidence-based medicine (EBM) as well as evidence-based midwifery
practice (EBMP).

The strong part of our study is the large sample size, covering a long time period.
In addition, several disruptive variables known to affect the risk of perineal injury were
excluded from the analysis. We also did not include incomplete data in the analyses, which
resulted in the exclusion of 1521 women from the study cohort. Another advantage is
the quality of the collected data. Data have been collected from one institution, which
reduces the risk of bias caused by differences in data collection or practices. Ultimately, the
analyzed data included ethnically heterogeneous populations.

However, the study we conducted has some limitations. It was a retrospective study
that included only data contained in the hospital’s electronic medical records. This may
result in non-uniformity regarding the documentation, keeping deficiencies in the doc-
umentation. The study was conducted based on the analysis of medical records from
one center, which is also a limitation. In addition, despite a large number of respondents,
on the basis of regression analysis, statistically significant predictors affecting perineal
lacerations during delivery were found; however, the actual impact of the risk factor from
OR is negligible. Data on preparation for childbirth by women, such as perineal massage,
physical activity, or lifestyle, were not included.

It is necessary to conduct further research on the risk factors of spontaneous perineal
injuries during childbirth, which will allow for updating the standards of childbirth man-
agement and, at the same time, improving the staff competencies of people responsible for
the care and the quality-of-care improvement.

4. Conclusions

Birth age, BMI during childbirth, number of pregnancies and deliveries, diagnosed
gestational diabetes, home birth, condition after cesarean section, use of oxytocin during the
second stage of childbirth, duration of the second stage of childbirth, body weight, and cir-
cumference of the neonatal head are factors related to perineal laceration during childbirth.

Independent factors that increase the risk of perineal laceration during childbirth are
the advanced age of the woman giving birth, the history of cesarean section, a higher birth
weight of the newborn, and factors that reduce the risk of spontaneous perineal trauma are
a higher number of deliveries and home birth.

The knowledge of the above factors can be used as part of preconception education
when designing a birth plan with a specific patient and during delivery to avoid medi-
cally unjustified procedures that may generate a given complication. It is necessary to
conduct further research on the issue of perineal trauma during childbirth to minimize
their negative consequences.
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