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Which causes less pain? A comparison of misoprostol
and dinoprostone in labor induction
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Summary: Objective: Effective labor pain management is essential in prenatal care. Identifying factors that contribute to increased pain in patients
undergoing labor induction is essential for optimizing pain control. This study assesses pain levels in labor induction patients receiving vaginal
misoprostol or dinoprostone for cervical ripening using a visual analogue scale (VAS). Materials and methods: This prospective study includes
60 volunteer women who received either vaginal dinoprostone (50%) or vaginal misoprostol (50%) as cervical ripening agents. Group 1 consists of
patients who received misoprostol, while Group 2 includes those who were administered dinoprostone. VAS scores were recorded during both active
labor and crowning. In addition to these pain assessments, birth outcomes and patient characteristics were documented, and comparative analyses
were conducted between the groups. Results: According to VAS scores, pain intensity was significantly lower in Group 1 compared to Group 2 at
both stages of labor (during active labor: 6.67 + 2.68 vs. 7.77 £ 1.59, P < 0.05; during crowning: 8.9 + 1.32 vs. 9.8 + 0.55, P < 0.05). All participants’ pain
scores recorded during crowning were significantly higher than those recorded during active labor (P < 0.05). No statistically significant difference was
observed between the two agents in terms of oxytocin administration or the interval from drug administration to delivery (P > 0.05). Conclusions: Pain
scores should be considered when selecting a cervical ripening agent. Misoprostol may be associated with lower pain levels.
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Souhrn: Cil: Efektivni zvladani porodni bolesti je v prenatdlni péci zasadni. Identifikace faktord, které prispivaji ke zvysené bolesti u pacientek
podstupujicich indukci porodu, je nezbytna pro optimalizaci kontroly bolesti. Tato studie hodnoti Uroven bolesti u pacientek po indukci porodu,
kterym je vaginélné podavan misoprostol nebo dinoproston pro zrani délozniho ¢ipku, pomoci vizudlni analogové stupnice (VAS - visual analog
scale). Materialy a metody: Tato prospektivni studie zahrnuje 60 dobrovolnic, kterym byl podavan bud' vaginalné dinoproston (50 %), nebo
vaginalné misoprostol (50 %) jako latky podporujici zrani délozniho ¢ipku. Skupina 1 se sklada z pacientek, jimz byl podavan misoprostol, skupina 2
zahrnuje pacientky, kterym byl podavan dinoproston. Skére VAS bylo zaznamenévano jak béhem aktivniho porodu, tak i béhem porodu. Kromé
téchto hodnoceni bolesti byly zdokumentovany vysledky porodu a charakteristiky pacientek, mezi skupinami byly provedeny srovnavaci analyzy.
Vysledky: Podle skére VAS byla intenzita bolesti ve skupiné 1 v obou fazich porodu vyznamné nizsi ve srovnani se skupinou 2 (b&hem aktivniho
porodu: 6,67 +2,68vs.7,77 £1,59; p < 0,05; béhem obdobi korunkovani: 8,9 + 1,32 vs.9,8 £ 0,55; p < 0,05). Skdre bolesti vsech ti¢astnic zaznamenané
béhem korunkovéni bylo vyznamné vyssi nez skére zaznamenané béhem aktivniho porodu (p < 0,05). Mezi obéma ldtkami nebyl pozorovéan zadny
statisticky vyznamny rozdil, pokud jde o podavani oxytocinu ani o interval od podéni Iéku do porodu (p > 0,05). Zavér: Pii vybéru latky podporujici
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Introduction

In current obstetrics worldwide, a prac-
tical, safe, and comfortable method of
labor induction is an essential part of ac-
tive prenatal care. Although there are

various debates about the timing of
labor, once the decision to induce labor
is made, we have a limited number of
tools at our disposal to manage an unfit
cervix. These tools can be divided into

mechanical and pharmacological meth-
ods. A definitive method has not yet
been determined as a cervical ripening
agent because no agent is superior to
the other [1].
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Prostaglandins are frequently used as
pharmacological agents for cervical rip-
ening. Misoprostol is a synthetic analog
of prostaglandin E1 [2]. Although it was
produced to treat stomach ulcers, it
is now widely used in labor induction
due to its effect as a cervical ripening
agent [3]. Dinoprostone is a prostaglan-
din E2 analog frequently used in labor
induction [4]. Many studies investi-
gate the superiority of these two com-
monly used agents, but the superior-
ity of one over the other has not been
proven [2,5,6].

Regular uterine contractions during
labor physiologically cause labor pain [7].
In addition, stretching of the vaginal wall
during the delivery is one of the causes
of labor pain [8]. While birth pain may be
due to physiological reasons, psycholog-
ical causes such as fear of childbirth have
also been identified [9]. Cervical ripen-
ing agents are known to increase labor
pain [10]. Since the cause of labor pain is
not fully known, identifying the factors
that affect the increase in pain will help
in prevention.

Although no universally standardized
scale for assessing labor pain has been
established, spesific tools are widely rec-
ognized for their reliability and effective-
ness. Among these, the visual analog scale
(VAS) is commonly used in clinical prac-
tice and research to quantify and charac-
terize pain intensity and quality [11]. Given
its widespread clinical use, ease of appli-
cation, and validated reliability in assess-
ing acute pain, the VAS was employed in
this study to evaluate the subjective in-
tensity of labor pain quantitatively. This
unidimensional tool allowed for a stand-
ardized and objective comparison of
pain perception across different stages
of labor.

Labor induction should be safe, effec-
tive, and also comfortable. Therefore, in
this study, we aimed to investigate the
pain effect of using vaginal misopros-
tol and dinoprostone vaginal inserts on
labor pain in elective induction in low-
-risk patients.

Materials and methodology
This study was designed as a prospec-
tive case-control study. After receiving
approval from the Non-Interventional
Ethics Committee of Sakarya University
Faculty of Medicine, the study followed
the Declaration of Helsinki (Approval
No: 258126-196, Date: 23.06.2023). All
study participants were informed about
the study process, and informed consent
forms were obtained.

Patient selection
The study was planned with patients
who were admitted to Sakarya Training
and Research Hospital Labor Ward be-
tween June 2023 and September 2023,
with a decision to induce labor due to
late-term pregnancy. Criteria for inclu-
sion in the study were volunteering,
having used a cervical ripening agent
during labor follow-up, having no addi-
tional risk factors, being over 18 years of
age, and being fluent in Turkish.

a) not wanting to participate in this
study;

b) withdrawing at any time during the
process after wishing to participate in
the study;

¢) labor follow-up resulting in a cesarean
section;

d) operative vaginal birth;

e) performing an episiotomy;

f) shoulder dystocia during labor;

g) use of labor assisting maneuvers for
any reason;

h) use of any labor analgesia;

i) high-risk pregnancy (e.qg., preeclamp-
sia, diabetes mellitus, fetal growth re-
striction, oligohydramnios, polyhy-
dramnios, etc.);

j) preterm birth;

k) the decision to give birth for any rea-
son other than late-term pregnancy;

I) not knowing Turkish were the reasons
for exclusion from the study.

High-risk pregnancies were excluded
from the study because they may affect
pain through unknown mechanisms and
cause deviation in the outcome. Only

low-risk pregnancies were included in the
study. Among the indications for labor in-
duction, only late-term pregnancy (be-
tween 41 0/7 and 41 6/7 weeks [12]) was
included in the study.

Application of cervical ripening
agent

In Group 1, 25 mcg of misoprostol (Cyto-
tec®; Pfizer) was administered vaginally.
The application was repeated every
6 hours until the Bishop score reached 9.
In Group 2, 10mg of dinoprostone
(Propess®; Ferring Pharmaceuticals) was
administered, and the application con-
tinued until the Bishop score reached 6,
at which point it was stopped [13].

Assessment of labor pain
intensity

Pain assessment in this study was con-
ducted using a validated self-report tool:
the VAS, which quantitatively measures
the subjective intensity of pain. Partici-
pants were asked to indicate their per-
ceived pain level on a 10-centimeter
horizontal line, ranging from “no pai” (0)
on one end to “worst imaginable pain”
(10) on the other [14]. VAS scores were
recorded at two distinct stages of labor:
during the active phase and at the time
of crowning. This approach allowed for
a standardized and reliable evaluation
of pain intensity across different time
points in the labor process.

Scorings were performed on each pa-
tient in the first and second stages of
labor. The initial scoring was done in the
first stage, when active uterine contrac-
tions disrupted the patient’s comfort, and
the cervical dilation was 5 or 6cm. The
second scoring was performed during the
crowning. All scoring was done by a sin-
gle investigator, blind to the cervical rip-
ening agents used throughout the study.

Data acquisition

After all scoring was completed and re-
corded, data on patients’ demographic
characteristics, gestational age at birth,
the type of cervical ripening agent used,
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Tab. 1. Baseline characteristics of the study groups.
Tab. 1. Zakladni charakteristiky studijnich skupin.

Variable
Age (years)
BMI (kg/m?)
Education level
- middle school graduate
« high school graduate
Parity
- primiparous
- multiparous
Cervical dilatation in active labor (cm)
Cervical effacement in active labor
Fetal head station in active labor

Group 1 (N=30) Group 2 (N=30)

27.53+4.94 28.27 £5.34
26.40 £+ 1.40 26.33 £ 1.81
13 (43.3%) 12 (40.0%)
17 (56.7%) 18 (60.0%)
13 (43.3%) 13 (43.3%)
17 (56.7%) 17 (56.7%)
6 (5-6) 5(5-6)
56.33£8.90 57.33+£9.44
1.33+£0.92 1.27 £0.98

2Independent samples T-test, ® Pearson’s chi-square test, <Mann-Whitney U-test

BMI - body mass index, N — number

the timing of its application, and the
time of birth were obtained from the
hospital’s computerized record system
and archive files. These data were then
documented for analysis.

Study outcomes

This study’s primary outcomes were the
VAS score during active labor and the VAS
score during crowning. The secondary
outcomes assessed in this study included
the time interval from drug administration
to delivery, the total duration of oxytocin
administration, and the difference in VAS
pain scores between the active phase of
labor and the crowning stage. This com-
parison was conducted to evaluate pain
intensity progression throughout labor
and capture potential variations in pain
perception at distinct stages.

Statistical analysis

Descriptive analyses were conducted to
obtain information regarding the gen-
eral characteristics of the study popula-
tion. The normality of the data was as-
sessed using the Shapiro-Wilk test and
by analyzing kurtosis and skewness val-
ues. Differences in characteristic features
among patient groups were evaluated
using the independent two-sample
T-test for normally distributed param-
eters and the Mann-Whitney U-test for

non-normally distributed parameters.
Categorical variables were analyzed
using Pearson’s chi-square test.

Continuous variables for parametric
analyses were expressed as mean +
+ standard deviation, whereas categor-
ical variables were presented as per-
centages and frequencies. For nonpar-
ametric continuous variables, median
values and interquartile ranges (Q3-Q1)
were provided in brackets. Additionally,
a paired-sample T-test was conducted to
examine changes in pain scores during
active labor and crowning.

A P-value of < 0.05 was considered sta-
tistically significant. Statistical analyses
were performed using IBM SPSS Statis-
tics, Version 23.0 (Armonk, NY: IBM Corp.).

Results

Sixty volunteers who received cervi-
cal ripening agents were included in
this study. Thirty of them received vagi-
nal misoprostol, and 30 received vaginal
dinoprostone.

Among the analyzed variables, age,
body mass index (BMI), cervical efface-
ment during active labor, fetal head sta-
tion during active labor, VAS score dur-
ing active labor, and VAS score during
crowning exhibited a normal distribu-
tion. In contrast, the other variables did
not follow a normal distribution.

P-value Test statistic
0.583 t(58) =-0.5522
0.874 t(58) = 0.160°
1.000 x3(1) = 0.069°
1.000 X2(1) = 0.000°
0.305 U =390.000, Z = -1.026¢
0.675 t(58) =-0.4222
0.787 t(58) =-0.2712

The analysis revealed no statistically
significant differences between the two
groups concerning their characteristic
features, as demonstrated in Tab. 1.

The comparison of VAS revealed
higher scores in Group 2 than in Group 1
at both stages (Tab. 2).

In addition to these findings, a paired-
sample T-test indicated a significant
increase in VAS from active labor to
crowning. VAS score was higher dur-
ing crowning than during active labor
(M =-2.133,SD = 1.567, t(59) = -10.543,
P <0.001,95% Cl (-2.538,-1.728)).

Discussion
In recent years, the frequency of labor
induction has been rising in developed
and developing countries, particularly
in many middle- and high-income na-
tions [15]. Although the indications for
laborinduction vary, no cervical ripening
method has been proven to be superior
to others in improving labor progression
or birth outcomes [16]. Consequently,
the choice of method is mainly based
on the physician’s preference and expe-
rience. This study contributes to the de-
veloping scientific evidence supporting
the selection of cervical ripening agents
with consideration for patient comfort.
Labor is inherently associated with
significant pain, and a substantial
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Tab. 2. VAS in the patient groups [14].

Tab. 2. VAS ve skupinach pacientt [14].
Variable

VAS score during active labor (mean =+ SD)
VAS score during crowning (mean + SD)

Length of stay in the delivery room (h) - median (IQR)
Duration of oxytocin administration (h) - median (IQR)

Group 1 (N =30)

6.67 +2.68 7.77 £1.59

89+1.32 9.8+0.55

9.5(7-12) 14 (9-18)
0 (0-6) 0(0-4)

Group 2 (N =30)

P-value Test value
0.034 t(58) = -2.1682
0.001 1(38.77) = -3.441°
0.054 U =320.000, Z =-1.928¢
0.872 U =441.500,Z =-0.162¢

?Independent samples T-test with equal variances assumed, ®Independent samples T-test with equal variances not assumed,

¢Mann-Whitney U-test

BMI - body mass index, IQR - interquartile range, N — number, SD - standard deviation, VAS - visual analog scale

proportion of women require analgesic
support during the process. To address
this need, pharmacological and non-
pharmacological pain management
strategies have been developed and
are continually refined [17]. Selecting
a method that minimizes pain from the
onset of labor may also reduce the need
for additional analgesia. The findings of
this study underscore the importance of
considering maternal pain perception
when selecting a cervical ripening agent.
Specifically, misoprostol was associated
with significantly lower pain scores com-
pared to dinoprostone during both the
active phase of labor and the crown-
ing stage, suggesting a potential advan-
tage of misoprostol in maternal comfort.
However, further studies are warranted
to validate these results and to explore
the underlying mechanisms contribut-
ing to the difference in pain perception
between these two agents.

Previous studies and meta-analyses
have evaluated misoprostol and dino-
prostone’s primary maternal and neo-
natal outcomes [16,18]. These out-
comes primarily focused on maternal
factors such as vaginal delivery rates, ce-
sarean section rates, the need for addi-
tional oxytocin, and uterine tachysys-
tole [19-22]. Evidence indicates no clear
superiority between these two cervical
ripening agents regarding key maternal
outcomes [16]. However, our study is the
first to investigate their effects on labor
pain. We found that, in this regard, miso-
prostol offers a more significant advan-
tage over dinoprostone.

Although the difficulty of labor pain
is experienced seriously by patients,
some patients refuse labor analgesia for
various reasons [23]. However, it has been
found that this painful process increases
postpartum depression [24]. Therefore, it
would be a mistake to think of labor pain
as a short-term, transient condition and
to ignore it due to the patient’s refusal.
In order to make this process less painful
from the beginning, misoprostol can be
chosen as a cervical ripening agent.

A recent study compared the effects
of oral misoprostol, vaginal misoprostol,
and vaginal dinoprostone on labor dura-
tion and found no significant difference
in the time from drug administration to
delivery [20]. Consistent with the exist-
ing literature, our study also showed no
significant difference between the vag-
inal misoprostol and vaginal dinopros-
tone groups in terms of the time interval
between administration and delivery.

This study determined that oxy-
tocin administration was similar in both
groups, with no statistically significant
difference. These findings align with the
existing literature [21].

Evidence has demonstrated that pain
perception and intensity increase as
labor progresses [25]. Similarly, our find-
ings indicate that pain was more intense
during crowning in both medication
groups. Consistent with the literature,
these results suggest that labor analge-
sia should not be overlooked during the
crowning phase.

The limitation of our study is the
small sample size. However, this can be

explained by our hospital’s approach to
labor pain management. As a standard
practice, we provide comprehensive ed-
ucation on pain-relief options both dur-
ing the antenatal period and from ad-
mission to the delivery room until birth.
We actively encourage patients to con-
sider pharmacological and non-pharma-
cological pain relief methods. As a result,
the number of patients who do not re-
ceive any form of labor analgesia is rel-
atively low.

Conclusion

Labor pain is a crucial factor that should
be considered when selecting the appro-
priate cervical ripening agent for labor in-
duction. Both misoprostol and dinopros-
tone are commonly used prostaglandins
for this purpose, each with distinct phar-
macological properties and effects on
uterine activity. While both agents are
effective in promoting cervical ripening
and facilitating labor progression, emerg-
ing evidence suggests that misoprostol
may be associated with less labor pain
compared to dinoprostone. This poten-
tial difference in pain perception could
have significant implications for maternal
comfort, pain management strategies,
and overall birth experience.

Despite these observations, the cur-
rent body of literature remains limited,
and further large-scale, well-designed
studies are needed to validate these
findings. Future research should com-
pare the severity and duration of labor
pain associated with different induction
agents while considering other relevant
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factors such as labor duration, neona-
tal outcomes, and maternal satisfaction.
Understanding the impact of labor pain
on patient outcomes could lead to more
individualized approaches to labor in-
duction, ultimately improving maternal
and perinatal care.
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