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Abstract

Background: The use of magnesium sulfate as a part of analgesia has been used in recent 
years. The purpose of this research is to investigate the effectiveness of magnesium sulfate in 
controlling pain after elective repeat cesarean section under spinal anesthesia. Materials and 
Methods: In this double-blind study, 78 women who were candidates for cesarean section were 
randomly selected and divided into two groups of control and intervention of 39 people. Be-
fore spinal anesthesia, in the intervention group was injected 50 mg/kg of magnesium sulfate 
intravenously, and in the control group was injected with the same volume of normal saline. 
Pain intensity was assessed using the Visual Analogue Scale at 6, 12, 18 and 24 hours after the 
surgery operation and was recorded in a checklist along with vital signs and possible complica-
tions. The results were statistically analyzed using version 25 SPSS statistical software. Result: 
There was no significant difference between the intervention and control groups in the presence 
of complications during recovery time and up to 24 hours after surgery (P<0.05). The pain 
score during the first 6 hours after surgery was equal to 8.56±1.51 in the intervention group and 
8.21±1.15 in the control group. At 24 hours after surgery, this amount decreased to 4.23±1.08 
in the intervention group and 4.49±0.79 in the control group. Although there was a difference 
in pain scores between the intervention and control groups up to 24 hours after surgery, this 
difference was not statistically significant (P<0.05). Conclusion: This study showed that the 
administration or non-administration of magnesium sulfate has no effect on increasing the time 
of postpartum analgesia and reducing the need for pethidine.
[GMJ.2025;14:e3741] DOI:10.31661/gmj.v14i.3741
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Introduction

Cesarean section is one of the most com-
mon and important surgical procedures 

in the world so that the prevalence rate of 
primary cesarean section in women in all 
ages, races, and medical conditions has been 
increasing rapidly and has increased tenfold 

during the recent 70-80 years [1-3]. Cesarean 
section is classified as a moderate to severe 
surgical procedure in terms of postoperative 
pain intensity [4]. The uncontrolled cesar-
ean section pain leads to adverse effects for 
mothers and fetuses so that it causes increased 
cardiac output, number of respiratory rate, 
oxygen consumption rate, increased catechol-
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amine levels, and consequently metabolic ac-
idosis in the fetus [5, 6]. Therefore, according 
to the high prevalence of cesarean section and 
the high percentage of pain in mothers after 
surgery, it is essential to provide appropriate 
analgesia to patients during and after surgery. 
The cause of labor pain is not yet fully un-
derstood, but the most probable causes of this 
pain are included as follows: hypoxic con-
tracted myometrium, compression of nerve 
ganglia in the cervix and lower uterus, col-
lapse of contracted muscle bundles, stretching 
of the cervix during dilation, and also stretch-
ing of the peritoneum covering the cervix [7]. 
In general, 15% of the cervix comprises 
smooth muscle. 
As a result, conditions that causes a decrease 
in calcium and an increase in the concentra-
tion of cyclic monophosphate (cGMP), is due 
to relax and soften of smooth muscle. There-
fore, it is possible that by improving the con-
dition of the cervix and softening it, the pain 
and discomfort caused by cervical stretching 
during labor can be reduced to some extent 
[8-10]. 
Magnesium sulfate is one of the drugs that 
reduce calcium entry into the cell, increase 
cAMP, absorbs water in the cervix, and caus-
es to create edema in the cervix, which can 
reduce pain [11]. 
Magnesium is a physiological calcium chan-
nel blocker and a non-competitive antagonist 
of NMDA receptors and, theoretically, could 
play a role in part of the molecular process of 
sensitization and regulate postoperative pain 
by blocking NMDA receptors [12, 13]. In 
fact, magnesium sulfate has an important an-
algesic effect on the spinal cord and acts as an 
antagonist of the NMDA receptor in the spi-
nal cord and blocks neuronal transmission by 
reducing the release of acetylcholine [14]. In 
other words, magnesium sulfate increases the 
level of water channel proteins by activating 
protein kinase A and increasing the phosphor-
ylation of cAMP protein components. This 
osmotic property and water absorption of the 
cervix can improve cervical edema and ulti-
mately soften it [15]. 
According to the mentioned issues, the pur-
pose of this research was to investigate the 
effectiveness of magnesium sulfate in pain 
control after cesarean section in mothers. 

Materials and Methods

Type of Research and Studied Population
This study is based on a double-blind clini-
cal trial. The studied population includes all 
women candidates for elective repeat cesar-
ean section under spinal anesthesia who re-
ferred to Amir al-Momenin Hospital in Sem-
nan (Iran) between the years 2022 and 2023.

Sampling Method and Sample Size
In this study, convenient (or available) sam-
pling was used from the statistical population 
in order to refer the medical center and hav-
ing the inclusion criteria between 2022 and 
2023 and was selected to participate in the 
study using the randomized permuted blocks 
method into two equal groups of intervention 
and control. Based on this issue , and consid-
ering a significance level of 5% and a power 
of 80%, the final sample size of 78 people was 
calculated using G*Power software (version 
X.X; Heinrich Heine University, Dusseldorf; 
Germany) and divided into two groups of 39 
people, the intervention group as A group and 
control group as B group (Figure-1). 
Thus, six permuted blocks of fourfold were 
considered from different states A and B (Ta-
ble-1). Then, based on the random number 
table (Numbers 0 to 9), each block was as-
signed to numbers 1 to 6 based on its num-
ber and successive extraction of numbers was 
carried out. The numbers 1 to 6 were consid-
ered as the blocks selection criteria and passed 
through numbers zero, 7, 8, and 9. 
Based on the random numbers obtained from 
the table, the blocks were selected consecu-
tively and each of the four patients was as-
signed to one of the two intervention or control 
groups based on their corresponding block. 

Table 1. six permuted blocks of fourfold were 
considered from different states A and B

BlockBlock Number
AABBI
BBAAII
ABABIII
BABAIV
ABBAV
BAABVI
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Inclusion and Exclusion Criteria
The lack of any specific problem or underly-
ing disease, and a history of previous elective 
cesarean section, fenestrated surgical inci-
sion, and informed consent for performing the 
study, were among the inclusion criteria. The 
women in first pregnancy - multiple pregnan-
cies - known sensitivity to magnesium sulfate 
and pethidine or other local anesthetics - un-
derlying cardiac, hepatic, and renal diseases – 
contraindications of spinal anesthesia - chron-
ic use of analgesics or narcotics - midline or 
non-fenestrated surgical incision - receiving 
any other analgesic other than a single dose of 
NSAID during recovery and pethidine when 
needed - any abnormal problem during the 
surgical procedure - patients receiving mag-
nesium sulfate for other reasons, including 
preeclampsia, were excluded from the study.

Data Collection Tool
In this study, the data were collected using a 
researcher-made checklist, which consisted 
of two sections of demographic information 
including patient age, reason for cesarean sec-
tion, body mass index, and clinical informa-
tion obtained from the effect of magnesium 
sulfate during recovery and 6, 12, 18, and 24 
hours after the surgery and its complications 
caused by it. The validity and reliability co-
efficient of the aforementioned questionnaire 
were calculated based on Cronbach's alpha, 
0.92, which indicates the appropriate validity 
of this questionnaire.

Work Method
In this double-blind study, after the approval 
of the plan at Semnan University of Medical 
Sciences and Health Services and the approval 

Figure 1. CONSORT Flow Diagram of the study
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of the Ethics Committee in Medical Research 
to the ethics code with No (IR.SEMUMS.
REC.1402.125) , this trial was registered at 
IRCT (No IRCT20230923059492N1)  , 78 
pregnant women who had all the inclusion 
criteria were included in the study among all 
women candidates for elective repeat cesare-
an section referred to Amir al-Momenin Hos-
pital (AS) in Semnan (Iran) between 2022 and 
2023 and were divided into two groups of 39 
people of control and intervention group. All 
participants provided written informed con-
sent before enrollment in the study.
They were fully informed about the study ob-
jectives, procedures, potential risks, and ben-
efits. They were also assured that their partici-
pation was voluntary, and they had the right to 
withdraw from the study at any time without 
any impact on their medical care. Confiden-
tiality of participant data was strictly main-
tained.
This study was conducted in the form of a 
double-blind clinical trial. So that the person 
who prescribed magnesium sulfate and place-
bo to the patient was different from the person 
who collected the information, and also the 
patient himself was not aware of whether he 
received magnesium sulfate or placebo. 
After obtaining informed consent from the 
patients and providing full explanations about 
performing the study, continuous monitoring 
including non-invasive blood pressure, heart 
rate control, electrocardiography, and pulse 
oximetry was performed. Ringer's solution 
infusion at a rate of 6 cc/kg was started in all 
patients 15 minutes before the surgery and in 
addition, in the intervention group, according 
to the standard, a dose of magnesium sulfate 
at a rate of 50 mg/kg [16] was injected, and in 
the control group, the same volume of magne-
sium sulfate and normal saline were injected. 
Spinal anesthesia for all patients was per-
formed by one person with 12.5 mg of Mar-
caine using a 25 gage spinal needle from the 
T3-T4 level and before the start of the surgi-
cal incision using the pfannensteil method. In 
the intervention group, the infusion of 50 mg/
kg was started, and in the control group, the 
infusion of normal saline was started at the 
same volume and rate, and continued until 
half an hour after the end of the surgery. The 
pain intensity was assessed using the Visual 

Analogue Scale at 6, 12, 18 and 24 hours after 
surgery, and the VAS score was recorded in 
a checklist along with vital signs and proba-
ble complications such as nausea, vomiting, 
headache, palpitations, shivering, sleepiness, 
infection and respiratory depression if any 
incidence. During postoperative recovery, all 
patients received a dose of NSAID and were 
prescribed pethidine if needed. The time of 
administration of the first dose of pethidine 
and also its total dose within 24 hours after 
cesarean section were measured. If any other 
analgesic was administered within 24 hours, 
the subjects were excluded from the study. Af-
ter discharge from recovery, the level of pain 
and the level of sedation, nausea and vomit-
ing, headache, hypotension and respiratory 
depression were assessed at 6, 12, 18 and 24 
hours after cesarean section and recorded in a 
researcher-made checklist.

Data Analysis Method
The obtained data were statistically analyzed 
using 25 version SPSS statistical software 
(Statistical Package for the Social Sciences is 
developed by IBM. The manufacturer's name 
is **IBM Corp.** and the software is head-
quartered in **Armonk, New York, USA). 
The comparison of two groups was performed 
with t-test in the case of normality assumption 
and otherwise with Mann-Whitney U test at 
95% confidence level (P values less than 0.05 
were considered significant). The comparison 
of qualitative variables was performed with 
Pearson's chi-square test at the same 95% 
confidence level and if statistical assumptions 
related to this test were not met, Fisher's ex-
act test was used. Following data collection, a 
post-hoc power analysis was conducted using 
G*Power software to assess whether the study 
had sufficient power to detect a clinically 
meaningful difference in pain scores between 
the intervention and control groups. 

Ethical Considerations
All possible complications were explained to 
the patients in simple and understandable lan-
guage and the patients were able to withdraw 
from the plan at any time and for any reason. 
Participation in the study did not mean depri-
vation of treatment and did not involve any 
additional cost for the patients. All informa-
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tion will remain completely confidential by 
the researcher and the researcher is committed 
to keeping their information.

Results

In this study, 39 women candidates for elec-
tive repeat cesarean section under spinal an-
esthesia were examined in each intervention 
and control group. According to the statistical 
results, the two groups were homogeneous in 
terms of individual variables (age, body mass 
index, gravidity, plasma creatinine level) and 
there was observed no statistically signifi-
cant difference. In the intervention group, the 
lowest age was 17 years and the highest age 
was 42 years. The average age of the individ-
uals in the intervention group was calculat-
ed equal to 29.67 ± 6.20 and in the control 
group equal to 29.67 ± 4.99 years which there 
was observed no statistically significant dif-
ference(P=0.999). The lowest BMI in the in-
tervention group was equal to 24 and in the 
control group was equal to 22, and the highest 
BMI in the intervention group was equal to 
45 and in the control group was equal to 40. 

The mean BMI in the intervention group was 
calculated equal to 29.82 ± 4.29, which had 
not significantly different from the mean BMI 
(29.92 ± 4.21) in the control group (P=0.755). 
Also, the average blood creatinine level in the 
intervention group was equal to 0.61 ± 0.11 
and in the control group was equal to 0.63 ± 
0.11, and there was observed no statistically 
significant difference in terms of creatinine 
level in both groups (P=0.344, Table-2).
In the examination of information related to 
the taking time of the first dose of pethidine 
after elective cesarean section in pregnant 
mothers referred to the Amir al-Momenin 
(AS) hospital showed that 20 (51.3%) of 
mothers in the intervention group, compared 
to 17 (43.6%) of mothers in the control group, 
were requested painkillers after four hours 
of the first dose, and there was observed no 
statistically significant difference between the 
intervention and control groups (P=0.316). 
Also, in examining the amount of total peth-
idine received within 24 hours after elective 
cesarean section in the intervention group, 34 
(87.2%) of mothers required 50 mg of peth-
idine and 5 (12.8%) of mothers required an 

Table 2. The Investigation of Weight, BMI and Creatinine Variables of the Studied Pregnant Mothers

P-value
Standard 
Deviation

Mean
Interquartile 

Range
MedianMaximumMinimumVariable

0.999
 6.229.6711304217Intervention

Age
4.9929.678293920 Control

0.755
4.2929.825294524Intervention

BMI
4.2129.926304022 Control

0.344
 0.110.610.20.60.90.4Intervention

Cr
0.110.430.20.60.90.5 Control

Table 3. The Information related to Taking Time of First Dose of Pethidine and the amount of Total Pethidine 
Received within 24 Hours After Elective Cesarean Section

Variable hours
Intervention Control

P-value
Number Percentage Number Percentage

Taking time of first dose of 
pethidine (hours)

3 8 20.5 4 10.3

0.316
4 20 51.3 17 42.6
5 9 23.1 16 41
6 2 5.1 2 5.1

Total pethidine received 
within 24 hours

25 0 0.0 4 10.3
0.10250 34 87.2 32 82.1

75 5 12.8 3 7.7
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Table 4. The Information related to Possible Complications Attributable to Magnesium Sulfate within 6, 12, 
18 and 24 Hours After Elective Cesarean Section

P-value
ControlIntervention

PercentageNumberPercentageNumber

0.717 

92.3`3692.3`36Not
Complications 
within 6 hours 5.122.61Nausea

2.615.12Headache

  0.152

94.93710039Not
Complications 

within 12 hours
0.000.00Nausea

5.120.00Headache

0.255

 1003910039Not
Complications 

within 18 hours
0.000.00Nausea

0.0000Headache

0.556

 0.000.00Not
Complications 

within 24 hours
2.615.12Nausea

97.43894.937Headache

Table 5. The Pain Assessment based on VAS Score within 6, 12, 18 and 24 Hours after Elective Cesarean 
Section in Pregnant Mothers 

P-value
Standard 
Deviation

Mean
Interquartile 

Range
MedianMaximumMinimumVariable

0.078

1.5188.5629103InterventionPain 
level 

within 
6 hours 

after 
surgery

1.1518.2128105 Control

0.096

1.4297.1027105InterventionPain 
level 

within 
12 

hours 
after 

surgery

1.0737.5117105 Control

0.077

1.1155.621584Intervention
 Pain 
level 

within 
18 

hours 
after 

surgery

0.8395.921684Control

0.206

1.0874.231471Intervention
Pain 
level 

within 
24 

hours 
after 

surgery

0.794.491473Control
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additional dose of pethidine (75 mg). In the 
control group, 32 (82.1%) of mothers required 
50 mg and 3 (7.7%) of mothers required 75 
mg of pethidine, which was almost similar to 
the intervention group and there was observed 
no statistically significant difference between 
the two groups (P=0.102, Table-3). Statistical 
studies showed that the longest time has been 
took for the mother to pass gas or stool af-
ter cesarean section was in the control group 
and 16 hours after cesarean section, and in the 
intervention group it happened 12 hours after 
cesarean section, but both of these times were 
within normal range and there was observed 
no significant difference between the control 
and intervention groups (P=0.205) The results 
showed that there was no significant differ-
ence in the presence of complications during 
recovery time between the intervention and 
control groups (P=0.314). 
However, the examination of complications 6 
hours after elective cesarean section showed 
that one among 39 mothers in the interven-
tion group and two among 39 mothers in the 
control group experienced nausea. Also, two 
other mothers from the intervention group 

and one mother from the control group ex-
perienced headache, but there was observed 
no significant difference between these two 
groups in terms of the presence of complica-
tions 6 hours after elective cesarean section 
(P=0.717). 
However, during 12 hours after the surgery, 
only two people from the control group had 
headaches. At 18:00, there was observed no 
problems in any of the subjects in both of 
group, but at 24 hours after elective cesarean 
section, in two among 39 mothers in the inter-
vention group and one among 39 mothers in 
the control group experienced nausea. Based 
on the obtained results of statistical analyses, 
there was observed no significant difference in 
terms of possible complications attributable to 
magnesium sulfate in the intervention group 
compared to the complications in the control 
group (Table-4). 
The examination of average pain in the in-
tervention group and its comparison with the 
control group, which was performed based 
on VAS score, showed that the average pain 
during the first 6 hours after surgery was 8.56 
± 1.51 in the intervention group and 8.21 ± 

Figure 2. The pain based on VAS score within 6, 12, 18 and 24 hours after elective cesarean section in pregnant mothers
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1.15 in the control group. After 12 hours of 
surgery, the average pain in the intervention 
group decreased to 7.10 ± 1.42 and 7.51 ± 
1.07 in the control group. After 18 hours of 
surgery, the average pain in the intervention 
group was recorded to 5.62 ± 1.11 in the in-
tervention group and 5.92 ± 0.83 in the con-
trol group, and this number decreased to 4.23 
± 1.08 in the intervention group and 4.49 ± 
0.79 in the control group at 24 hours after sur-
gery. The statistical analyses of average pain 
showed that there was a relatively high differ-
ence between the pain scores in the interven-
tion and control groups at 6, 12, 18, and 24 
hours after surgery, but this difference was not 
statistically significant. The results indicated 
that the statistical power to detect a significant 
difference between the two groups at different 
time points postoperatively was below 50%. 
This suggests that the study may have been 
underpowered to identify small differences in 
pain intensity (Table-5 and Figure-3). 

Discussion

Magnesium sulfate is an intracellular cation 
with various physiological functions such as 
enzyme activation, nerve signal conduction 
and protein synthesis, and regulation of vaso-
motor tonicity. Magnesium sulfate has been 
used in various clinical conditions including 
preeclampsia, tocolysis, arrhythmia, myocar-
dial ischemia, bronchial asthma, and postop-
erative shivering [16-17]. In a study by Lee 
et al. (2009), it was showed that magnesium 
sulfate at two doses of 30 mg/kg and 45 mg/
kg bolus, preoperatively, was effective in re-
ducing post-cesarean section pain [18]. In an-
other study by Rio et al., the effectiveness of 
50 mg/kg bolus and subsequently 15 mg/kg 
magnesium sulfate in reducing VAS and anal-
gesic consumption in gynecological surgical 
patients under general anesthesia has been re-
corded [19]. 
On the other hand, the studies have not con-
firmed the effectiveness of magnesium sulfate 
in reducing cesarean section pain [20, 21]. 
Although the reasons for these discrepancies 
are not clearly understood, but they may lie in 
the study designs which has been examined in 
patients under epidural anesthesia and caus-
es that the postoperative pain less felt. In our 

study, like as other studies, a dose of 50 mg/
kg of magnesium sulfate was used to reduce 
pain. The dose of magnesium sulfate adminis-
tered in our study was within the usual range 
used in the treatment of preterm labor and pre-
eclampsia, which has been proven to be safe 
for both the mother and fetus [20]. 
The present study, which was performed with 
the aim of the investigation of the effect of 
magnesium sulfate in reducing pain and sub-
sequently reducing pethidine consumption af-
ter elective cesarean section in pregnant wom-
en referred to Amir al-Momenin (AS) Hospi-
tal in Semnan, there was observed on signifi-
cant differences in reducing pain and reducing 
pethidine consumption based on the use or 
non-use of magnesium sulfate, maternal age, 
body mass index, and plasma creatinine lev-
els. In fact, it can be acknowledged that many 
of the factors studied, including magnesium 
sulfate, maternal weight, body mass index, 
different gestational ages, and plasma creat-
inine levels, have no significant relationship 
with pain level reduction within 24 hours after 
cesarean section and subsequently a reduction 
in the total pethidine dose. In a study which 
was conducted by Mireskandari et al. (2015) 
regarding the effect of magnesium sulfate on 
pain level reduction after cesarean section, it 
was shown that the age and body mass index 
had no significant effect on pain reduction 
within 24 hours [22]. Also, in the study by 
Shah et al. (2018), which were used magne-
sium infusion as an adjunctive analgesic after 
cesarean section, it was stated that age and 
body mass index had no significant relation-
ship with pain reduction in magnesium users 
[23]. 
In our study, the age and BMI information 
of both intervention and control groups were 
similar and therefore it can be said that age 
and BMI did not affect the results obtained. 
Helmi et al. conducted a study in January 
2015 on the prevention of pain after cesarean 
section by magnesium sulfate and its compar-
ison with ketamine [24]. This study was con-
ducted as a single-blind trial. In this study, 60 
pregnant women who were scheduled to un-
dergo cesarean section under anesthesia, were 
examined. The amount of need for fentanyl, 
moderate blood pressure, and heart rate were 
monitored during surgery procedure. The lev-

Magnesium Sulfate for Post-cesarean Pain Darzi S, et al.
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el of pain and sedation, and nausea and vom-
iting were also assessed at 2, 6, 12, and 24 
hours after surgery. Helmi et al. [24] showed 
that there was no significant difference in the 
time the patient requested for the first dose of 
analgesic in the control group and the group 
that received magnesium sulfate. Also, the 
total amount of analgesic received within 24 
hours after cesarean section was similar in 
both groups. The level of maternal pain during 
24 hours after cesarean section based on VAS 
score had no significant difference in the con-
trol group and the group receiving magnesium 
sulfate. However, this level was higher than in 
the group receiving ketamine [24]. 
Our study also showed that the time of taking 
the first dose of pethidine in both intervention 
and control groups was almost similar each 
other, and the administration or non-admin-
istration of magnesium sulfate had no effect 
on increasing the time of analgesia after de-
livery. Also, the received pethidine total dose 
within 24 hours was almost similar each other 
in both intervention and control groups, and 
the administration or non-administration of 
magnesium sulfate had no effect on reducing 
the need for pethidine administration. These 
results are consistent with the results obtained 
by Helmi et al. But they are not consistent 
with the results obtained by Rezaei et al. [16, 
22, 24]. Also, the level of pain based on the 
VAS score criterion at 6, 12, 18, and 24 hours 
after cesarean section showed that the p value 
at all 4 measured times is greater than 0.05, 
and as a result, it can be said that the admin-
istration of magnesium sulfate has no effect 
on reduce the amount of pain at 6, 12, 18, and 
24 hours after pain. These results are consis-
tent with the obtained results by Helmi et al., 
but they are contrary to the obtained results by 
Rezaei et al. [16, 24] . 
Also, in the examination of possible compli-
cations attributable to magnesium sulfate in 
mothers during recovery time, at 6, 12, 18, 
and 24 hours after cesarean section, complica-
tions such as cardiac and respiratory depres-
sion, sedation, and hypotension were not ob-
served in any of the patients. The other com-
plications such as nausea and headache were 
seen in both groups, but considering the p 
values greater than 0.05 in all cases, the prev-
alence of nausea and headache at different 

times during 24 hours after cesarean section 
was similar in both groups and they cannot be 
related to the administration or non-admin-
istration of magnesium sulfate. These results 
are consistent with the results of Rezaei et al., 
Yazdi et al. [16, 25]. 
The existing literature on the effectiveness 
of magnesium sulfate for post-cesarean anal-
gesia presents both supports and contradicts. 
Several factors may contribute to these dis-
crepancies, including, differences in anes-
thetic techniques (spinal, epidural, or general 
anesthesia) and the use of adjunct anesthetics 
(e.g., bupivacaine, fentanyl) may influence 
pain perception and the analgesic effect of 
magnesium sulfate. 
Furthermore, the dosage, timing, and route 
of administration vary significantly across 
studies, with some using a single bolus dose 
and others employing continuous infusion. 
Intravenous, intrathecal, and epidural routes 
may also result in different analgesic effects. 
Moreover, variations in patient demographics, 
including age, BMI, baseline pain thresholds, 
and comorbidities, may affect individual re-
sponses to magnesium sulfate and contribute 
to inconsistent findings. Some studies have 
administered NSAIDs or opioids alongside 
magnesium sulfate, which may have con-
founded the true analgesic effect of magne-
sium. Differences in multimodal analgesia 
protocols could explain the variability in re-
ported outcomes. 
In addition, differences in pain assessment 
scales (e.g., VAS vs. NRS), follow-up du-
rations, and outcome measures may lead to 
variations in reported analgesic efficacy. Ad-
ditionally, study design factors such as sample 
size and blinding methods could contribute to 
inconsistent results. These factors highlight 
the complexity of evaluating the efficacy of 
magnesium sulfate for post-cesarean analge-
sia and suggest that future studies should aim 
for standardized protocols to improve compa-
rability across trials.
However, in this study, the limited sample 
size and the lack of cooperation or incorrect 
cooperation of some mothers were among the 
limitations of this research. Although the sam-
ple size was initially determined based on a 
priori power analysis to achieve 80% power 
for detecting a meaningful difference in pain 
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scores, the post-hoc power analysis revealed 
that the actual power of the study was lower 
than anticipated. This discrepancy may be at-
tributed to unexpected variability in the data 
distribution and lower-than-expected pain 
score differences between groups. Conse-
quently, the study may have been limited in 
its ability to detect minor but potentially rele-
vant differences in pain levels. Future studies 
should consider increasing the sample size or 
employing alternative statistical approach-
es, such as non-parametric tests, to enhance 
analytical precision. Furthermore, the study 
primarily focused on the short-term analgesic 
effects of magnesium sulfate, with pain relief 
assessed over a 24-hour post-surgery period. 
While this timeframe provides important in-
sight into immediate pain control, a longer 
follow-up period could offer a more compre-

hensive understanding of the sustained effects 
of magnesium sulfate. This limitation should 
be considered when interpreting the findings.

Conclusion

This study showed that the administration or 
non-administration of magnesium sulfate had 
no effect on increasing the duration of post-
partum analgesia, and also the administration 
or non-administration of magnesium sulfate 
had no effect on reducing the need for peth-
idine.
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