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Although there have been some recent clinical trials on the effects of augmentation of labor with oxytocin, or
augmentation of labor, there are no clinical guidelines to explain the variations in obstetric practice between
countries and within countries. This retrospective case-control study from a single center in Warsaw, Poland
aimed to evaluate the use and effects of augmentation of labor with oxytocin in 4350 women between 2015
and 2020.

This was a single-center, retrospective, case-control study in which 29 455 cases were qualified for analysis.
The study included the analysis of 2 groups: the study group consisted of 4382 patients who underwent stim-
ulation of childbirth, and the control group consisted of 25 073 patients who did not undergo this obstetric
procedure.

Multivariate logistic regression analysis showed that the factors increasing the frequency of augmentation of
labor were higher BMI (P<0.05), preinduction (P<0.05), epidural anesthesia (P<0.05), and family present at birth
(P<0.05). Factors influencing reduction in the frequency of augmentation of labor were higher number of de-
liveries (P<0.05), vaginal birth after cesarean (P<0.05), and pre-pregnancy hypertension (P<0.05).

This study from a single center in Poland showed that BMI, preinduction, epidural anesthesia, and family pres-
ent at birth significantly increased the frequency of labor stimulation with oxytocin. However, a history of pre-
vious pregnancies, previous cesarean sections, and pre-pregnancy hypertension significantly reduced the fre-
quency of augmentation of labor with oxytocin.
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Background

Childbirth is a natural process during which the fetus and pla-
centa are expelled due to uterine contractions [1]. Oxytocin
makes the uterus contract and supports the progress of la-
bor [2]. It is expected that every 1 h, the progress of childbirth
will be 1 cm [3]. There are many natural methods that increase
the effectiveness of contractions (intensify them), such as ver-
tical positions or stimulation of the nipples [4,5]. However, if
these methods do not bring the expected effect, pharmaco-
logical methods are used to intensify the contractile activity
of the uterus. Exogenous oxytocin infusion is used in standard
clinical practice to aid delivery [6,7].

A study from Nepal found that oxytocin treatment of prolonged
labor can avoid the need for completion of labor by cesarean
section. Although stimulation of labor is associated with bet-
ter monitoring of fetal heart and contractile uterine function,
as well as shortening the first and second stage of labor and
reduced need for cesarean section, its use may lead to an in-
creased risk of unfavorable perinatal results [7].

According to the 2017 French guidelines, if a prolonged deliv-
ery in the first stage is found, an amniotomy should be per-
formed first, and in the absence of improvement, oxytocin
should be administered within 1 h [8]. The same recommen-
dations were found in the European Guidelines for augmenta-
tion of labor [9]. However, widespread use of oxytocin during
spontaneous labor must not be considered as simply another
inoffensive prescription without any possible deleterious con-
sequences for mother or fetus [8].

There have been reports that after administration of oxytocin,
contractions become irregular, more frequent, longer and more
painful, and can lead to hyperstimulation and impaired blood
flow. This abnormal contraction pattern leads to increased lev-
els of pain and stress in the mother [10]. Incorrect treatment
with oxytocin, especially at high doses, may result in excessive
uterine contraction and signs of fetal hypoxemia [11]. In addi-
tion, there are reports confirming that the use of oxytocin dur-
ing childbirth appears to be an independent risk factor for se-
vere PPH (postpartum hemorrhage) [8,12]. One study among
Danish and Dutch hospitals showed that cessation of routine
oxytocin augmentation led to a small increase in the incidence
of cesarean section, but significantly reduced the risk of uter-
ine hyperstimulation and abnormal fetal heart rhythm [13].

Although there is a lack of evidence-based clinical guidelines,
the World Health Organization (WHO) recommends that aug-
mentation of labor with oxytocin should only be used with a
valid indication and a potential clinical benefit, and when the
mother and fetus are closely monitored (eg, use of oxytocin
alone for treatment of delay in labor is recommended) [11,14].
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In Poland, based on data from the Supreme Chamber of Control
(NIK; Najwyzsza Izba Kontroli) from 2015, it was found that,
on average, in 44% of patients whose documentation was
inspected, oxytocin was used to stimulate childbirth [15]. In
Poland, there are guidelines on induction of labor [16], while
there are no guidelines on augmentation of uterine contrac-
tions with oxytocin. Differences in obstetric practice between
countries and within countries generate the presence of var-
jous risk factors, causing an increase or decrease in the use
of this procedure. Knowledge of these factors and comparing
them between countries will optimize the quality of obstet-
ric care, promote evidence-based medicine, and create clin-
ical guidelines that take into account international diversity.
Therefore, this retrospective, case-control study from a single
center in Warsaw, Poland aimed to evaluate the use and ef-
fects of augmentation of labor with oxytocin in 4350 women
between 2015 and 2020.

Material and Methods

Ethics Statement

Approval was given by the Bioethics Committee of the Medical
University of Warsaw (No. AKBE/204/2021). This work is a part
of a series of work in a larger project about perinatal care.
Retrospective anonymized data analysis was conducted, there-
by ensuring that no individual patient consent was necessary.

Study Design

This was a single-center, retrospective, cohort study. To ensure
that the results were reported properly, the Strobe guidelines
for case-control studies were used [17]. Electronic patient re-
cords from Saint Sophia’s Hospital in Warsaw, Poland, which
is a tertiary hospital that has the most deliveries per year both
in the city of Warsaw and Mazowieckie Voivodeship (the larg-
est and most populous of the 16 Polish provinces or voivode-
ships), were used for creating an anonymous, retrospective data-
base of all the deliveries from January 1, 2015 to December 31,
2020. Electronic medical records were collected by the medical
personnel to generate this dataset. As a result, no recall bias
exists. In addition, the dataset was subjected to cross-check-
ing for any inconsistencies, which were subsequently verified.
The study included an analysis of 2 groups of patients at the
time of delivery. The study group consisted of women who un-
derwent augmentation of labor, and the control group consist-
ed of patients who did not undergo this obstetric procedure.
The analysis of the data included information on single deliv-
eries, in patients at term of delivery, who received pharmaco-
logical augmentation of labor by an infusion of 5 IU of oxyto-
cin in an infusion pump. The dose schedule of oxytocin is in
accordance with the recommendations of the Polish Society of
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Table 1. Characteristics of the population.

DATABASE ANALYSIS

Study group Control group All
Variables Augmentation of labor No augmentation of labor n=29455
n=4382 n=25073
Age [years] — M (SD) 30.5 (4.1) 31.8 (4.3) 31.57 (4.3) <0.0001
CPlaceofresidence—n (%)
”””” Gy 388 (@74 2165 (864) 25484 (865 0078
”””” vilge  ssa (126) 3417 (138) 3971 (135)
CRducation-n (6
”””” Pimary education 77 (18 406 (16 483 (16
————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 0.202
Secondary education 504 (11.5) 2676 (10.7) 3180 (10.8)
”””” Highereducaion 3801 867) 21991 877) 25792 (876)
CMaritalstatus-n 8
”””” narelationship 3384 (772) 20535 (819) 23919 (812)  <0.0001
”””” Singe 998 (28 453 (181) 553 (188)
BMI-MGD) 2739 @S 2706 G7 2712 G 00001
CMatemalsmoking-n (%)
”””” Ys 18 04 112 04 130 04 o074
”””” No 434 (96 2491 (96) 29325 (996)

SD - standard deviation; BMI — body mass index.

Gynecologists and Obstetricians [16]. In the process of electron-
ic analysis of the documentation, the following information was
obtained: demographic data of women, obstetric history, course
and complications of pregnancy, data on the course of delivery,
and birth data of the child. The criteria for exclusion from the
study, both from the study group (augmentation of labor) and
from the control group (lack of augmentation of labor), were
multiple pregnancy (N=595), childbirth below 38 weeks of preg-
nancy (N=4800), lack of data in the electronic documentation
(N=4219), stillbirth (N=13), neonates with major birth defects
(N=877), or abnormal karyotype (N=48). Documentation cover-
ing 40 007 deliveries was analyzed, of which, based on the ad-
opted criteria, 29 455 cases were qualified for analysis, includ-
ing the study group of 4382 and the control group of 25 073.

Statistical Analysis

The collected data were subjected to statistical analysis using
STATISTICA software version 13.2 (Tibco Software, Inc., Palo
Alto, CA, USA). The number and percentage were used to pres-
ent qualitative data, and the mean and standard deviation
were used for quantitative variables. The Kolmogorov-Smirnov
test and the Lilliefors test were utilized to check the normali-
ty of the distribution of quantitative variables. The chi-square

test was used to analyze the correlation between qualitative
variables, and the Mann-Whitney U test was used to compare
quantitative variables. A one-factor logistic regression analysis
was conducted to identify the analyzed variables as potential
risk factors for performing labor augmentation with oxytocin.
Variables with P<0.05 were then included in the multivariate
model of logistic regression analysis. The level of statistical
significance was set at P<0.05.

Results

Augmentation of labor was more often used among younger
women (30.5 vs 31.8), single ones (22.8% vs 18.1%), and with a
higher BMI (body mass index) (27.4 vs 27.1), (P<0.05) (Table 1).

Augmentation of labor was more often used in women who
had had fewer pregnancies (1.5 vs 2.1) and deliveries in the
past (1.3 vs 1.8). However, it was less frequently performed in
women diagnosed with gestational diabetes (7.1% vs 9.7%),
pregnancy hypertension (2.1% vs 2.85), and pre-pregnancy
hypertension (0.3% vs 0.8%). These correlations were statis-
tically significant (P<0.05), and the detailed data are present-
ed in Table 2.
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Table 2. Selected pre-stimulation maternal factors.
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Control group

Study group
Variables Augmentation of
labor
n=4382
Number of pregnancies — M (SD) 1.5 (0.9)
 Number of deliveries M (D) 13 07
Gestational diabetes—n %)
"""" s 3@y
"""" N o a0029
Diabetes mellitus—n %)
"""" s 802
"""" e
Pregnancy hypertension—n (%)
"""" s @@y
"""" N o amoer9)
PrePregnancy hypertension—n (%)
"""" Ys 15 03
"""" N oo w7097
Pregnancy cholestasis—n (%)
"""" Ys 2305
"""" N o as9995)

No augmentation of All
labor n=29455
n=25073
2.1 (1.2) 1.99 (1.1) <0.0001
1.8 (0.9) 1.7 (0.9) <0.0001
2421 (9.7) 2733 (9.3) <0.0001
22652 (90.3) 26722 (90.7)
35 (0.1) 43 (0.2) 0.492
25038 (99.7) 29412 (99.8)
701 (2.8) 794 (2.7) 0.011
24372 (97.2) 28661 (97.3)
194 (0.8) 209 (0.7) 0.002
24879 (99.2) 29246 (99.3)
116 (0.5) 139 (0.5) 0.579

24957 (99.5) 29316 (99.5)

SD - standard deviation.

Augmentation of labor was more often performed in wom-
en who had not had a cesarean section in the past (93.8% vs
83.6%). In addition, augmentation of labor was more often
performed in women who had a preinduction of labor (Foley
catheter, amniotomy) (2.8% vs 1.7%) and epidural anesthesia
(64.1% vs 22.8%). As a result of the use of augmentation of
labor, the occurrence of perineal laceration was less frequent
(20.0% vs 25.7%), while perineal incision was more often per-
formed (45.9% vs 17.8). Augmentation of labor was more of-
ten used in the case of family birth (birth in which a person
accompanying the childbirth participates, usually a husband,
a partner of the patient, or another selected person) (32.9% vs
26.3%). As a result of pharmacological augmentation of labor,
it more often ended with natural birth (physiological — 79.2%
Vs 69.7%; operative — 6.0% vs 1.1%). As a result of the use of
augmentation of labor, a longer duration of 1 stage (376.9
vs 270.1 min) and 2" stage (35.9 vs 23.7 min) of the delivery
period, as well as the entire delivery (384.4 vs 233.8 min) and
higher blood loss (415.7 vs 414.2 min), were more often found
compared to the control group. In addition, because of phar-
macological stimulation of labor, the Apgar score in neonates
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was more often below 7 points at the 1% minute (3.6% vs 1.4%)
and 5" minute (0.6% vs 0.2%) after labor. Newborns of moth-
ers who underwent labor stimulation were characterized by
a higher birth weight (3521.4 vs 3504.4 g) and were longer
(54.9 vs 54.8 cm). These correlations were statistically signif-
icant (P<0.05) (Table 3).

Table 4 presents a multivariate analysis of logistic regression
of factors affecting the use of augmentation of labor. The anal-
ysis shows that the higher BMI (OR=1.02, 95%Cl: 1.01-1.04,
P<0.05), preinduction (OR=1.76, 95%Cl: 1.13-2.74, P<0.05),
epidural anesthesia (OR=4.01, 95%Cl: 3.55-4.53, P<0.05), and
family birth (OR=1.13, 95%Cl: 1.01-1.27, P<0.05) increased
the frequency of augmentation of labor. On the other hand,
the higher number of deliveries (OR=0.43, 95%Cl: 0.39-0.48,
P<0.05), vaginal birth after cesarean (OR=0.48, 95%Cl: 0.37-
0.62, P<0.05), and the occurrence of pre-pregnancy hyperten-
sion (OR=0.09, 95%Cl: 0.01-0.65, P<0.05) are factors influenc-
ing the reduction in the frequency of augmentation of labor.
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Table 3. Intrapartum and neonatal factors and augmentation of labor.

Study group Control group
Augmentation of No augmentation of All
labor labor n=29455
n=4382 n=25073

Variables

VBAC — n (%)

Yes 273 (6.2) 4119  (16.4) 4392 (14.9) <0.0001

Physiological 3470 (79.2) 17467  (69.7) 20937 (71.1)
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr <0.0001

C-section 650 (14.8) 7242 (28.2) 7892 (26.8)
"""" Operatve 262 (60 364 () 66 @)
 Duration of 1* stage [min] -M (SD) | 3769 (1569) 2701 (1268) 2888 (1386) - <0001
 Duration of 2 stage [min] - M (SD) - 359 (195 237 (168 257 (178 <0.0001
 Duration of 3¢ stage [min]-M (D) 13 GO 1 Ge 111 (7)) 0063
 Duration of delivery [min] M (SD) 3844 (2009 2338 (1729 2570 (1858) - 00001
CBlood loss [m]-M (DY) M57 (1007) Ma2 670 444 (984 0046
CApgarl-n(®)
"""" > 15 (36 355 (4 514 (1§ <0000l
A 4223 (964) 24718 (986) 28041 (982)
L
"""" > 25 (8§ 5 (02 78 (03 <0000
S s 9 25020 (998 20377 (997)
CBithweightM(sD) 35214 (3026) 35044 (4126) 35069 (4097) 0005
Clemgth-M(D) s49 @4 48 4 s48 (24 0010

SD - standard deviation; VBAC — vaginal birth after cesarean.
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Table 4. Multivariate logistic regression analysis of factors affecting the performance of augmentation of labor.

Variable

Family birth (yes)

Multivariate logistic regression

1.01-1.27

BMI — body mass index; VBAC — vaginal birth after cesarean.

Discussion

This study from a single center in Poland showed that a high-
er BMI, preinduction, epidural anesthesia, and family birth in-
crease the frequency of pharmacological augmentation of la-
bor. However, higher number of deliveries, vaginal birth after
cesarean, and pre-pregnancy hypertension are factors influenc-
ing the reduced frequency of augmentation of labor.

Referring to our own research, it was found that BMI is signif-
icantly higher in the group of patients whose uterine contrac-
tions were stimulated by oxytocin. The impaired contractili-
ty of the uterine muscle and its response to oxytocin used in
stimulation is associated with obesity [18]. Isgren et al noted
that with increasing BMI, the dose of oxytocin increases dur-
ing the stimulation of uterine contractions during labor [19].

Continuing our own research, we analyzed the correlation be-
tween the number of interventions used, such as preinduc-
tion and epidural anesthesia, and the augmentation of labor.
It was found that both preinduction and epidural analge-
sia were more frequently performed in the group of patients
whose uterine contractions were stimulated by oxytocin. An
in-depth analysis of preinduction conducted by Mlodawski et
al shows that women treated with misoprostol less frequent-
ly required stimulation with oxytocin during labor compared
to women who were treated with a Foley catheter [20]. French
researchers Girault et al showed that the determinants of
abuse of augmentation of labor were, among others, epidural
anesthesia [21]. Baranowska et al observed a correlation be-
tween the average cumulative dose of oxytocin administered
during labor and the use of epidural anesthesia [22]. Other re-
searchers came to similar conclusions, both in terms of more
frequent use of oxytocin after the start of epidural anesthe-
sia [23,24] and more frequent use of epidural anesthesia after
the augmentation of labor with oxytocin [25,26]. To some ex-
tent, this can be explained by more painful contractions that

are stimulated by oxytocin and movement limitations caused
by the required continuous CTG recording during the stimula-
tion of uterine contractions [22].

The psychological aspect in the context of augmentation of la-
bor was also analyzed. In our study, it was noted that the num-
ber of family births (the woman was accompanied by a com-
panion during labor) was significantly higher in the group of
patients who were stimulated with oxytocin. Bergstrom et al
stated that the use of psychoprophylaxis during childbirth in-
creases the risk of stimulation [27]. Wang et al showed no dif-
ference between those women giving birth with companions
and those giving birth under routine hospital care in China [28].

The results of our own research showed a significantly high-
er average number of deliveries and pregnancies in the med-
ical history in the group of patients whose uterine contrac-
tions were not stimulated by oxytocin. Research by Litorp et
al (2020) in Nepal showed that women whose labor was stim-
ulated by oxytocin more often gave birth to the first child [7].
Studies by Selin et al showed that oxytocin was used much
more often in primiparas than in multiparous women for aug-
mentation of labor [29].

The present study showed that in the group of women who
had not had any cesarean section in their medical history, labor
was significantly more often stimulated. The American College
of Obstetricians and Gynecologists (ACOG) found no contrain-
dications to the use of oxytocin for induction or augmentation
of labor in the case of TOLAC (trial of labor after cesarean sec-
tion) [30,31]. Variables that increased the likelihood of VBAC
(vaginal birth after cesarean section) were maternal height
and previous natural birth, while these odds decreased signifi-
cantly with maternal age, maternal BMI, induction of labor, in-
creased dose of oxytocin, and epidural anesthesia. Therefore,
prolonged oxytocin stimulation should only be used if the
likelihood of safe natural delivery is high — the percentage of
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successful VBACs decreased significantly among women who
had been stimulated for more than 4 hours by oxytocin dur-
ing delivery [32]. Perhaps that is why the European Guidelines
on augmentation of labor recommend that oxytocin for aug-
mentation of labor should not be started when there is a pre-
vious scar on the body of the uterus (previous classical cesare-
an section) [9]. Our study showed that the number of patients
with both pregnancy hypertension and pre-pregnancy hyper-
tension is significantly higher among women who were not
stimulated with oxytocin. Litorp et al (2020) found that the
number of patients with hypertensive disorders is also higher
in women who did not undergo stimulation [7].

The present study found that women giving birth whose deliv-
ery was stimulated by oxytocin are younger than those whose
delivery was spontaneous. Research by Litorp et al (2020) also
showed that women who had stimulated labor were more of-
ten younger [7]. However, in a study conducted by Baranowska
et al (2021), there was no statistically significant correlation
between the administered dose of oxytocin and the age of
the mother [22].

The rate of operative delivery in the context of the augmenta-
tion of labor with oxytocin was also analyzed in our study. It
was noted that the number of operative deliveries was signif-
icantly higher in the group of patients whose birth was stim-
ulated by oxytocin. Litorp et al noted that women who had
an augmentation of labor had a higher risk of operative deliv-
ery [7]. Espada-Trespalacios et al proved that the use of stim-
ulation during childbirth in women at low risk increases the
risk of operative delivery [33].

We found that the number of cesarean sections was significant-
ly lower among patients with stimulated uterine contractions.
Similar conclusions were reached by Litorp et al, who conclud-
ed that stimulation with oxytocin during delivery is associated
with a reduction in the risk of cesarean section [7]. Different
results were obtained by Hidalgo-Lopezosa et al (2016), who
noted that stimulation with oxytocin increases the frequency
of cesarean section [34].

Our study also analyzed the incidence of perineal trauma in
correlation with the augmentation of labor. It was found that
in the group of women giving birth whose contractions were
stimulated by oxytocin, the risk of perineal incision was in-
creased. Studies by Espada-Trespalacios et al indicate a re-
lationship between the stimulation of oxytocin and a high-
er number of perineal incisions [33]. Our research shows that
perineal laceration occurs less frequently in the group of pa-
tients whose birth was stimulated by oxytocin. Studies con-
ducted by Hidalgo-Lopezosa et al (2016) show that oxytocin
stimulation does not affect the frequency of the third- and the
fourth-degree perineal lacerations and perineal incisions [34].

DATABASE ANALYSIS

Our study shows that use of augmentation of labor was asso-
ciated with longer duration of the first and the second stage
of labor, as well as the entire labor. Espada-Trespalacios not-
ed that the length of the first stage of labor was prolonged
by 46 min in the presence of oxytocin, but this was not a sta-
tistically significant result. However, the duration of the sec-
ond stage of labor was increased by 18 min and this result
was statistically significant [33]. On the other hand, Boie et al
found that oxytocin stimulation has little or no effect on du-
ration of the second stage of labor, suggesting that oxyto-
cin may not be necessary during the descent and the baby’s
head birth [13]. Aboshama et al noted that shorter time of de-
livery occurred in the high-dose oxytocin group compared to
the low-dose oxytocin group [35]. Hidalgo-Lopezosa et al, by
dividing the group into primiparous and multiparous, noticed
that the first stage of labor with stimulation is significant-
ly shorter in primiparous women, while in multiparous wom-
en there were no differences [34]. A French study by Dupont
et al (2017) recommends that if delivery in the active stage is
prolonged, the first-line treatment is amniotomy, and in the
absence of improvement within 1 h, oxytocin should be ad-
ministered, but if the second parturition stage is prolonged
beyond 2 h, oxytocin is recommended to correct the absence
of labor progression [8].

According to the WHO, primary postpartum hemorrhage is the
loss of more than 500 ml of blood from the birth canal within
24 h after natural birth [36,37]. Belghiti et al stated that the
use of oxytocin during childbirth appears to be an independent
risk factor for severe PPH (postpartum hemorrhage) [12]. Nune
et al indicated the risks and adverse effects associated with
the use of oxytocin during childbirth; in addition to nausea
and vomiting, postpartum hemorrhage is also higher, especial-
ly when a large dose is used during delivery [9]. In our study,
it was noted that the average amount of blood loss is higher
during labor, in which the uterine contractions were stimulated.

The present study found that the average birth weight of the
newborn was higher in the group of women who underwent
augmentation of labor with oxytocin. Litorp et al showed
that women who had augmentation of labor with oxyto-
cin were more likely to give birth to children weighing more
than 2500 g [7]. On the other hand, Zhang et al found no dif-
ferences between augmentation of labor and the newborn’s
body weight [30].

The most commonly used measure of a newborn’s health after
childbirth is the Apgar scale [38]. In our study, neonates were
more likely to have the Apgar score below 7 points at the 1¢
and 5% minutes postpartum. Raba et al also noticed a higher
percentage of newborns with Apgar scores <7, born by nat-
ural birth by mothers, and in whom the birth was stimulated
with oxytocin, but only in the first minute of life [39]. Litorp
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et al also showed the association between augmentation of
labor with oxytocin and low Apgar score, but only in the 5%
minute [7]. However, Farag et al did not show a statistically
significant difference between the stimulation of oxytocin and
Apgar scores in the 1*t and 5% minutes [40]. Hidalgo-Lopezosa
et al also did not find any significant differences related to
oxytocin stimulation and Apgar score at the 5™ minute [34].

Our study shows there are factors that increase the frequency
of pharmacological augmentation of labor, as well as factors
that reduce the use of this procedure. Further identification of
factors influencing the frequency and legitimacy of the use of
birth stimulation is advisable, because it provides high-quali-
ty perinatal care, based on scientific evidence, in accordance
with current medical knowledge. Being aware of the factors
that influence the use of certain medical procedures, such as
the augmentation of labor, is necessary for planning safe and
effective perinatal care, to avoid unjustified interventions and
unnecessary complications.

Our study included a large sample size and a long period of col-
lected data. In addition, the data were collected in a single facil-
ity, which reduced the risk of bias caused by differences in data
collection or practices. The single-center nature of our study is
both an advantage and a drawback. In addition, the data for
the study were collected from electronic documentation, which
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showed some deficiencies resulting from the applied research
method. Another limitation is that, despite the large size of the
study group, the single-center design does not show the di-
versity resulting from the different activities of health care in-
stitutions providing care to parturient women, resulting from
internal standards of conduct. However, these limitations do
not appear to affect the quality of the study.

Conclusions

This study from a single center in Poland showed that BMI,
preinduction, epidural anesthesia, and family birth significant-
ly increased the frequency of augmentation of labor with oxy-
tocin. However, a history of previous pregnancies, previous ce-
sarean sections, and pre-pregnancy hypertension significantly
reduced the frequency of augmentation of labor with oxyto-
cin. There is a need for further research in this area and to cre-
ate clear guidelines concerning the legitimacy and manner of
performing the augmentation of labor procedure and to per-
sonalize indications depending on the course of childbirth.
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