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Article Info ABSTRACT

Most pain relief methods are associated with some side
effects and limitations. Magnesium sulfate, due to its osmotic properties and absorption
of cervical water (moisture) can shorten labor duration and decrease labor pain via
improving effacement and cervical edema. The aim of our study was to evaluate the
effect of intravaginal magnesium sulfate on pain severity and duration of the first and
second stages of labor.

In this double-blind randomized clinical trial study, 70
nulliparous women were allocated into two groups after the beginning of the active
phase of labor. In group 1, 10 ccs of magnesium sulfate 50% was poured on the whole
cervix during the vaginal examination. In group 2, a placebo (sterile water) in a similar
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(P=0.0001). The duration of the first and second stages of labor was shorter in group 1
(P =0.0001). The two groups were similar in neonatal outcomes, drug side effects, and
treatment satisfaction (P >0.05).

2088
4.8

DC RN L) 3+ 33

3 s SRICK s RS

03 20 33779707 03330008

330033008070 7337738"
se 37373338 038 o034 o
003 Te8 T73%  4773e% %03

03 037 2080 00" 073 Teds

Intravaginal magnesium sulfate improves the condition of the cervix,
reduces the duration and the severity of labor pain, and has no medical or neonatal
side effects.

Magnesium sulfate, Labor pain, Delivery
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Introduction
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Pain is an important and inevitable component in the
vaginal delivery, and plays a key role in emotional
disturbance and mental health (1, 2). One of the most
significant current discussions on labor pain is its effect
on maternal and neonatal morbidity (3). So, severe pain
can cause reduction in uteroplacental blood flow,
maternal hemorrhage, low neonatal Apgar, disorders in
the progress of labor and failure of descent,
instrumental delivery and increased rate of caesarian
section (4-8). The most likely causes of labor pain are
stimulation of nerve receptors, compression of the
nerve ganglion in the cervix and pelvic contractions
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which affects the pelvic viscera and lumbosacral areas
(9-11). So, methods that reduce intra cellular calcium
and increase cyclic adenosine monophosphate (CAMP)
can reduce pain (12).

Other reasons that are involved in the severity of
pain are physiological and psychological factors (13,
14) Recently, researchers have shown an increased
interest in relief of labor pain. The key aspects of
management can be listed as follows: pharmacological
(systemic drug administration, inhalation and regional
anesthesia) and non-pharmacological methods
(Hypnosis, massage) (15-17). Magnesium sulfate is
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one of the drugs that reduces the entry of calcium into
the cell, increases the cAMP, absorption of water into
the cervix and causes edema in the cervix which can
reduce the pain (18-20). Most studies in the field of
relief of pain have only focused on severity of pain and
they did not pay attention to details such as Bishop’s
score and the duration of the first and second stages of
labor (21, 22). The objective of the current study was
to assess the efficacy of Magnesium sulfate in relief of
labor pain and length of labor.

Methods

This study was a randomized double-blind that was
performed on 70 pregnant women between 2020-2021
in Al-Zahra Hospital. At the beginning of the study,
written consent was obtained from all participants.
Inclusion criteria included 18-35 years old primiparous
women with gestational age between 37-40 weeks who
were in active labor phase, no intake history of calcium
channel blocker and narcotic drugs, fetal estimated
weight of 2500-4000 gr, and BMI (body mass index)
of 19.8-30. Exclusion criteria included the previous
history of infertility, drug abuse, and any
contraindication for vaginal delivery. In this study,
participants were randomly allocated into two groups
receiving Magnesium sulfate (Group 1) and placebo
(Group 2).

To randomize, the random number function of
Excel was used. In group 1, 10 ccs of Magnesium
sulfate 50 % was placed on the cervix by using a 10cc
syringe in the dilation of cervix 5-6 cm, 7-8cm, and 9-
10 cm. In the placebo group, distilled water was poured
on the cervix in similar dilatations with group 1. A
visual analog scale was used to assess pain severity in
the dilation of cervix 5-6 cm, 7-8 cm, and 9-10 cm. This
scale is a 10 cm numbered scale to assess pain severity,
which is numbered from zero (Painless) to ten (most
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painful). Paratograph curves were used to assess the
progress of labor. To control for bias, measurements
were carried out by another person and the intervention
was also done by a gynecologist. The researcher,
gynecologist, and patient were unaware of the type of
study.

The main result of this study was the success of
intravaginal use of magnesium sulfate on the severity
of pain and duration of the first and second stages of
labor in nulliparous women. The first stage of labor is
defined as the beginning of dilatation till the cervix is
fully dilated to 10 centimeters. The second stage of
labor is from full dilatation of the cervix until the baby
is born (12).

Statistical Analysis:

All the data was analyzed by (SPSS software,
version 21, IBM, SPSS Inc., USA). To evaluate the
relationship between variables, Mann-Whitney, t-test,
chi-square test was used. P-values less than 0.05 were
considered as significant cut-off values.

Ethical Consideration:

This study was approved by the Ethics Committee
of Guilan University of Medical Sciences, Rasht, Iran
(ethical code: IR.GUMS.REC.1399.087) and

registered in IRCT with code
IRCT20200510047377NI1.
Results

In this study, 97 patients were interviewed. 21
individuals were excluded from the study on the basis
of non-compliance with inclusion criteria and
unwillingness to participate in the study. 6 cases
underwent cesarean section due to fetal indication.
Finally, 70 participants were studied (Figure 1).
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Figure 1. CONSORT flow diagram

There was a statistical difference in maternal age,

BMI, and gestational age. In group 1, the age of

patients was older, BMI was higher and the gestational

declined to participate
| (n=0]

dedined to participate
(n=0})

analyzed (35) ‘

age was lower. None of the participants in the two
groups had a history of miscarriage or stillbirth.
(Tablel).

Tablel. Comparison of baseline characteristics between the two study groups

Variable

Group 1 Control group

P-value

Age (yrs), M+SD

BMI (kg/m?), M£SD
Gestational age (wks), M+SD
Pregnancy status, N (%)
Wanted

Unwanted

28.7+5.04

38.3£0.95

30(85.7)

25.9+5.3 *0.02
25422 23.8+1.15 *0.01
38.741.3 *0.02
24(68.6) 50,08
5(14.3) 11(31.4)

*T-test, ** chi-square

In different dilatations, pain severity was lower in
group 1. There was a significant positive correlation
between the use of Magnesium sulfate and reduced
pain severity in different cervical dilatation. In
multivariate logistic regression according to the
backward method after adjusting for confounding

factors, the relationship was still significant. In group
1, significant reduction in duration of the first and
second stages of labor was found compared with
control group after adjusting for confounding factors
(Table 2).

Table2. Comparison of Severity of pain and duration labor between the two study groups

Variable

Control group

Severity of pain in cervical dilation 5-6cm

Severity of pain in cervical dilation7-8cm

M=SD
7.03+1.1 9.5+0.56 0.0001
7.7£0.83 9.9+0.32 0.0001
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Severity of pain in cervical dilation9-10cm
First stage of labor (minute)

Second stage of labor(minute)

8.2+0.82 10+0 0.0001
195.1£20.5 270+18.9 0.0001
35.749.6 83.3+19.2 0.0001

*Mann-Whitney U test

There was no significant statistical difference in
neonatal complications (Table 3). The Chi-square test

did not show any significant differences in drug
adverse effects between the two groups.

Table3. Comparison of neonatal outcomes between the two study groups

Variable Group 1 Control group P-value

Neonatal weight(gr), M+SD 3.12+0.5 3.14+0.37 *0.85

Apgarlmin, M£SD 5.8+0.35 8.8+0.4 *0.48

Apgar5min, M£+SD 10 9.8+0.4 *0.07
Female 19(54.3) 23(65.7)

Gender, N (%) 0.32
male 16(45.7) 12(34.3)

Excretion of meconium, N (%) 6(17.1) 4(11.4) 0.73

*T-test, ** Chi-square
Discussion
Conclusion

This study set out to assess the importance of
Magnesium magnesium sulfate in the relief of labor
pain and duration of labor. The most interesting finding
was that Magnesium magnesium sulfate was able to
reduce pain and shorten the duration of the first and
second stages of labor which was also statistically
significant. Another main finding was the same
complications between the two groups and this finding
supports  previous  research  (23-25).  These
consequences are consistent with those of other studies
and suggest that influence of topical use of Magnesium
sulfate on the progress of labor and reduction of pain
(22). There are several possible explanations for this
result including reducing the entry of calcium into the
cell, increasing the cAMP, activating protein kinase A,
absorbing the water into the cervix and causing edema
in the cervix which can reduce the pain (20). To date,
little evidence has been found associating topical
Magnesium sulfate with relief of pain. Up to now, the
research has tended to focus on systemic Magnesium
sulfate rather than on topical. Until recently, there has
been little reliable literature that compares topical
Magnesium sulfate with both severity of pain and the
progress of labor. In reviewing the literature, a strong
relationship between systemic Magnesium sulfate and
relief of pain has been reported in the literature (23, 26,
27). These results agree with the findings of other
studies, in which Magnesium sulfate was used inside
the Cesarian section wound and reduced the pain (28).
In accordance with the current results, previous studies
have demonstrated no evidence for drug side effects
and neonatal complications (22, 24).
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Topical magnesium sulfate reduces pain and
duration of the first and second stages of labor by
improving the dilatation of the cervix and this
condition increases the patient's satisfaction during
labor, but surveys with a larger sample size are
required. This conclusion has important implications
for the increased rate of vaginal delivery and
prevention of cesarian section and other consequences
of complications. The key strengths of this study are
assessment of both severity of pain and progress of
labor. The limitation of this study was a small sample
size.
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