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Abstract
Background and Aim: Induction of labor (IOL) often 
leads to cesarean deliveries, particularly in nulliparous 
women, raising maternal risks and emotional distress. 
Melatonin, known to enhance uterine contractility by in-
creasing oxytocin sensitivity and connexin 43 expression, 
may improve IOL outcomes. This trial evaluated oral 
melatonin’s effect on reducing cesarean rates and short-
ening labor duration in primigravid women.    
Methods: This double-blinded RCT was conducted at 
Ain Shams University Maternity Hospital (Egypt) from 
November 2023 to June 2024. Sixty primigravid women 
(40–41 weeks, Bishop score <6) were randomized 1:1 to 
receive oral melatonin (10 mg) or placebo with vaginal 
misoprostol (25 mcg) every 4–6 hours (max 5 doses). La-
bor progress followed WHO partogram protocols, with 
oxytocin augmentation as needed. Primary outcome was 
vaginal delivery success; secondary outcomes included 
induction-to-delivery time, labor stages, APGAR scores, 
and cesarean rates.    
Results: The melatonin group demonstrated statistically 
significant improvements in labor outcomes compared 
to the placebo group, with a higher vaginal delivery rate 
(76.7% vs. 53.3%, p=0.047) and shorter induction-to-de-
livery time (10.2±2.1 vs. 13.8±3.4 hours, p<0.001). 
First-stage labor duration was reduced by nearly 3 hours 
(p<0.001), though second-stage labor and placental sep-
aration times were comparable (p≥0.27). Neonatal out-
comes favored melatonin, with higher 1-minute (p=0.008) 
and 5-minute APGAR scores (p=0.04). Cesarean rates 
halved in the melatonin group (23.3% vs. 46.7%, p=0.03), 
while postpartum hemorrhage incidence remained similar 
(p=0.41). No maternal or neonatal adverse events were 
reported, confirming melatonin’s safety and efficacy in 
optimizing labor outcomes.
Conclusion: The current study demonstrates that mela-
tonin supplementation may be beneficial in reducing the 
duration of labor and cesarean section rates without nega-
tively affecting neonatal outcomes.
Keywords: Induction of Labor, Melatonin.
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INTRODUCTION

Induced labor (IOL) generally aims for a vag-
inal birth. Still, data show that, in real-world 
scenarios, particularly in high-income coun-
tries, around 40% of women who undergo 
IOL may end up needing a caesarean section. 
This rate is notably higher among nullip-
arous women (those who have never given 
birth), despite evidence from randomized 
controlled trials suggesting that IOL does not 
significantly elevate caesarean rates [1].
The failure of induced labor (IOL) leading 
to a caesarean section can have significant 
emotional repercussions for women. This 
disappointment is not trivial, as research in-
dicates a correlation between the necessity 
of a caesarean delivery and an increased risk 
of postnatal depression and post-traumatic 
stress disorder, especially among first-time 
mothers. Such mental health challenges can 
complicate the postpartum experience, high-
lighting the importance of addressing wom-
en's emotional well-being in the context of 
childbirth [2-3].
Women who undergo a caesarean section 
are often less likely to initiate breastfeeding 
compared to those who have a vaginal birth. 
Additionally, intrapartum caesarean deliver-
ies are linked to higher maternal morbidity, 
which includes increased risks of postpartum 
hemorrhage, endometritis, venous throm-
boembolism, longer recovery times, and a 
greater likelihood of hospital readmission. 
These factors underscore the importance of 
considering the potential complications and 
long-term effects associated with caesarean 
sections on maternal health [4].
A caesarean section is associated with ele-
vated risks of complications in future preg-
nancies, such as preterm birth, abnormal 
placentation, and uterine rupture. This high-
lights the importance of improving the suc-
cess rates of induced labor (IOL), as doing 
so can positively impact the current labor ex-
perience and the health outcomes of future 
pregnancies. Addressing these challenges is 

crucial for enhancing maternal and neonatal 
health in the long term [5].
Melatonin, an endogenous hormone primar-
ily produced by the pineal gland, shows in-
creased levels during pregnancy, particular-
ly due to de novo synthesis by the placenta. 
Healthy pregnant women exhibit higher con-
centrations of melatonin at night and during 
the day than non-pregnant women. As preg-
nancy progresses, maternal melatonin lev-
els rise, peaking during labor and declining 
swiftly after childbirth. This pattern may 
play a role in various physiological process-
es associated with pregnancy and labor [6].
Melatonin enhances the sensitivity of the 
myometrium to contractions induced by 
oxytocin. When an immortalized myometrial 
cell line is treated with both melatonin and 
oxytocin, the contractile response is doubled 
compared to treatment with oxytocin alone. 
Additionally, melatonin promotes the ex-
pression of connexin 43, a crucial gap-junc-
tion protein that facilitates communication 
between myometrial cells and is essential for 
synchronizing uterine contractions. This sug-
gests that melatonin may play a significant 
role in optimizing uterine function during la-
bor [7]. 
Collectively, the observed effects of mela-
tonin in both in vivo and in vitro studies indi-
cate its potential biological role in regulating 
the timing of spontaneous labor and enhanc-
ing the effectiveness of uterine contractions 
during labor. Given that induced labor (IOL) 
with oxytocin typically occurs during the 
daytime, women miss the natural physiolog-
ical rise in melatonin that usually precedes 
spontaneous labor at night. This leads to the 
hypothesis that administering melatonin at 
the onset of the induction process could low-
er the failure rate of IOL, potentially improv-
ing outcomes for women undergoing this 
procedure [8].
This study aimed to evaluate the effect of 
oral melatonin supplement on success of in-
duction of labor.
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PATIENTS AND METHODS

This randomized controlled trial (RCT) con-
ducted at Ain Shams University Maternity 
Hospital from November 2023 to June 2024 
involved a total of 60 pregnant women seek-
ing induction of labor. The study received 
approval from the ethical committee of the 
Faculty of Medicine at Ain Shams Univer-
sity (FMASU 576/2023), and written con-
sent was obtained from all participants. This 
double-blinded study aimed to explore the 
effects of melatonin on the success rates of 
induced labor.
Informed consent was obtained from all par-
ticipants, provided in Arabic, and document-
ed with the date and time. Confidentiality 
was maintained by assigning each partici-
pant a number corresponding to their initials, 
known only to the investigator. All proce-
dures adhered to the Declaration of Helsinki.
Eligibility Criteria The inclusion criteria for 
the study required participants to be aged 18-
39 years, primigravida, at a gestational age 
of 40-41 weeks, with a BMI between 20-35 
kg/m², carrying a singleton pregnancy, hav-
ing adequate amniotic fluid as confirmed by 
ultrasound, in a cephalic (vertex) presenta-
tion, with intact membranes, a Bishop Score 
of less than 6, and not in labor. Exclusion 
criteria included multiparas, individuals with 
a BMI over 35 kg/m² or under 20 kg/m², a 
history of any uterine incision, pre-existing 
medical conditions, antepartum hemorrhage, 
known allergies or contraindications to mel-
atonin or misoprostol that could lead to ana-
phylactic shock, multiple pregnancies, any 
fetal congenital anomalies, abnormal fetal 
growth, non-reassuring or pathological car-
diotocography (CTG), abnormal presenta-
tions, amniotic fluid issues, and intrauterine 
fetal demise (IUFD).
Outcome measures: 
The primary outcome: A successful vaginal 
delivery. 

The Secondary outcomes:
Induction-delivery time, the duration of the 
first stage of labor, the duration of the second 
stage of labor, and the time needed for pla-
cental separation. Additionally, the neonatal 
outcome assessed using the APGAR score, 
postpartum hemorrhage and the cesarean 
section rate.
Sample Size Justification: A power analysis 
was conducted using sample size software 
(PASS 15, Version 15.0.10) to determine the 
appropriate sample size for the study. With 
a power of 80% and a significance level of 
0.05, we assumed a large effect size differ-
ence (d = 0.8) between pregnant women in 
labor who receive melatonin and those in 
the control group, specifically regarding the 
duration from labor induction to the onset of 
active labor. Based on these parameters, a 
minimum sample size of 60 pregnant wom-
en, with 30 participants in each group, was 
deemed adequate to meet the study's objec-
tives (Swarnamani et al., 2020) [9].
Randomization, Allocation, Concealment, 
and Blinding: Randomization was executed 
using a computer-generated randomization 
sheet via PASS 15 (Version 15.0.10), occur-
ring at a 1:1 ratio of melatonin to placebo. 
Packing and labeling of the jars were con-
ducted by one of the supervisors. Participants 
in the study were randomly assigned to ei-
ther jar (A) or jar (B). For allocation, eligible 
pregnant women were assigned to one of the 
two groups through central verification via 
phone calls from the supervisor. Concealed 
allocation was implemented to minimize 
selection bias. Both melatonin and placebo 
were indistinguishable and contained in indi-
vidually pre-prepared jars by the supervisor, 
who was not involved in participant recruit-
ment or trial execution. One jar contained a 
10 mg melatonin capsule (Puritan's Pride® 
premium supplement) from Puritan Hol-
brook Company, while the other jar held a 
placebo capsule (sugar powder) produced by 
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EPICO Company (Index II). The jars were 
unsealed only after the recruitment of partic-
ipants. 
This study employed a double-blind design, 
meaning neither the researcher nor the par-
ticipants knew whether melatonin or placebo 
was administered. During recruitment, each 
participant was identified and assigned a hos-
pital number. All data collected from partic-
ipants were labeled and stored solely using 
this hospital number.
Study Procedures
History and examination:  Eligible preg-
nant women were assessed through a com-
prehensive clinical and obstetric history 
to exclude any history of uterine incision, 
medical disorders such as diabetes melli-
tus, severe preeclampsia, and hypertension, 
as well as known contraindications or hy-
persensitivity to melatonin or dinoprostone. 
Additionally, a thorough examination of ma-
ternal health was conducted, which included 
measuring pulse rate to identify tachycardia 
or bradycardia, blood pressure to check for 
hypertension or preeclampsia, and tempera-
ture to detect fever or hypothermia. Body 
Mass Index (BMI) was calculated to exclude 
morbid obesity (BMI >35 kg/m²) and morbid 
cachexia (BMI <20 kg/m²). Other maternal 
complaints, such as headache, blurred vision, 
nausea, vomiting, or palpitations, were noted 
to rule out side effects from medication or 
underlying health conditions. An abdominal 
examination was also performed to assess 
the number of fetuses (single or multiple), 
their lie and presentation, and fetal weight.
A vaginal examination was performed to 
assess various factors, including the Bishop 
score, which evaluates cervical dilation, po-
sition, length, station of the presenting part, 
and cervical consistency. The scoring is as 
follows: a score of 0 indicates a closed and 
firm cervix, 1-2 cm dilation, mid-position, 
and a station of -2; a score of 1 reflects 1-2 cm 
dilation, medium consistency, and a station 
of -2; a score of 2 indicates 3-4 cm dilation, 

an anterior position, and a station between -1 
and 0; and a score of 3 shows dilation greater 
than 4 cm, a cervical length of less than 1 cm, 
and a station of +1 or more. The examina-
tion also included an assessment of the fetal 
membranes.
Investigations: Comprehensive laboratory 
investigations were conducted, including liv-
er function tests, kidney function tests, com-
plete blood count, prothrombin time, partial 
thromboplastin time, international normal-
ized ratio, random blood glucose, complete 
urine analysis, and blood group with Rh fac-
tor. Additionally, obstetric ultrasound was 
performed to assess the placenta, amniotic 
fluid index, rule out any fetal abnormalities, 
and estimate fetal weight. To evaluate fetal 
well-being, a cardiotocography (CTG) was 
applied for half an hour to all participants 
prior to initiating any interventions.
Induction of labor: 
In this study, participants were divided into 
two randomized groups: one group received 
a 10 mg oral capsule of melatonin along with 
a 25 mcg vaginal tablet of misoprostol, while 
the other group was given a placebo capsule 
with the same dose of misoprostol. After four 
to six hours, a vaginal examination was per-
formed. If there was no improvement, both 
groups received a second dose of misopros-
tol and their respective melatonin or placebo 
capsules. This process could be repeated up to 
five doses if necessary. Fetal well-being was 
monitored through cardiotocography (CTG) 
after each dose, and patients were observed 
for signs of labor, including uterine con-
tractions and cervical changes. The recom-
mended regimen for vaginal PGE1 involved 
administering one cycle of a vaginal tablet, 
followed by additional cycles every four to 
six hours until a maximum of five doses were 
given, if labor was not established [10].
 The study followed the commonly used pro-
tocol for active management of labor, known 
as the WHO modified partogram. The dura-
tion of the latent phase, defined as the time 
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from the start of induction to the active phase 
of labor (cervical dilation of 4 cm with three 
strong contractions lasting 40-60 seconds in 
a 10-minute span), was recorded. When the 
patient entered the active phase, artificial 
rupture of membranes was performed, and 
labor progress was monitored according to 
the partogram [10]. If uterine contractions 
were insufficient, oxytocin administration 
was initiated, following thorough counsel-
ing. Continuous CTG and monitoring of 
uterine contractions were implemented. The 
oxytocin was diluted in 500 ml of normal sa-
line or Ringer's lactate and started at a spe-
cific schedule using an infusion pump. The 
dosage was adjusted every 20-30 minutes to 
achieve regular contractions of 50-80 mmHg 
intensity, lasting 45-60 seconds, occurring 
every three minutes.
Failed induction was defined as the admin-
istration of five doses of misoprostol with-
out any change in the Bishop score within 
24 hours. Labor arrest was noted if there was 
no progress in dilation or descent for at least 
two hours. For patients experiencing fetal 
distress or labor arrest, a cesarean section 
was performed. After delivery, various out-
comes were recorded, including the duration 
of the first and second stages of labor, the 
time needed for placental separation, neona-
tal outcomes assessed by APGAR scores at 
one and five minutes, and monitoring for any 
postpartum complications, such as abnormal 
vital signs or postpartum hemorrhage.
Statistical Analysis: The analysis was con-
ducted using SPSS for Windows version 
20.0. Data were presented as range, mean, 
and standard deviation for numeric paramet-
ric variables; range, median, and interquartile 
range for numeric non-parametric variables; 
and as counts and percentages for categor-
ical variables. To compare two independent 

groups, an independent Student’s t-test was 
employed for numeric parametric variables, 
along with the mean difference and its 95% 
confidence interval (CI). For categorical 
variables, the chi-squared test was utilized, 
along with the risk ratio and its 95% CI. Bi-
nary logistic regression analysis was per-
formed to estimate the association between 
good and poor responses and the measured 
variables. Receiver operating characteristic 
(ROC) curves were constructed to assess the 
validity of the measured variables as predic-
tors of good or poor responses. Validity was 
presented in terms of sensitivity, specificity, 
positive and negative predictive values, and 
their corresponding 95% CIs, with a signifi-
cance level set at 0.05.

Results

The CONSORT 2010 Flow Diagram (Fig-
ure 1) outlines the study process involving 
70 participants assessed for eligibility. Out of 
these, 10 were excluded—6 for not meeting 
inclusion criteria and 4 who declined to par-
ticipate. The remaining 60 participants were 
randomized into two groups: 30 received 
melatonin with misoprostol, while the oth-
er 30 received a placebo with misoprostol. 
During the follow-up, there were no reported 
losses to follow-up or discontinuations in ei-
ther group. Ultimately, 30 participants from 
each group were analyzed.
Table 1 compares baseline characteristics be-
tween the melatonin and control groups, each 
consisting of 30 participants. The p-values 
for age, BMI, gestational age, and BISHOP 
score were 0.366, 0.672, 0.497, and 0.608, 
respectively. None of these p-values indicate 
statistically significant differences between 
the two groups, suggesting that they were 
comparable across all measured variables.
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Figure (1): CONSORT 2010 Flow Diagram
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Assessed for eligibility

Excluded (n=10)
• Not meeting inclusion criteria (n=6)
• Declned to participate (n=4)

Allocated to Melatonin + miso-
prostal (n=30)
• Received allocated interven-

tion (n=30)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Analysed (n=30) Analysed (n=30)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Allocated to Placebo + misopros-
tal (n=30)
• Received allocated interven-

tion (n=30)

Randomized (n=60)

Enrollment

Allocation

Follow-Up

Analysis

Table 2 presents the mode of delivery be-
tween the melatonin and control groups, each 
with 30 participants. The melatonin group 
had 4 cesarean deliveries (13.3%) compared 
to 12 (40.0%) in the control group, with a 
statistically significant p-value of 0.020. The 
vaginal delivery rate, which is the primary 
outcome, was higher in the melatonin group 
at 26 participants (86.7%) versus 18 (60.0%) 
in the control group. The relative risk of 0.33 
indicates a significantly lower likelihood of 
cesarean delivery in the melatonin group, 
supported by a 95% confidence interval of 
0.12–0.92.
Table 3 presents secondary outcomes com-
paring the melatonin and control groups. 
The measures show significant differences 
across all assessed parameters, with p-values 
below 0.05 for the induction delivery inter-
val, first stage of labor, second stage of la-

bor, and third stage of labor. The induction 
delivery interval was notably shorter in the 
melatonin group, indicating a potential ben-
efit of melatonin on delivery timing. Addi-
tionally, both the first and second stages of 
labor were significantly reduced, suggesting 
improved efficiency in the labor process with 
melatonin administration. The third stage of 
labor also exhibited a significant decrease in 
duration. Overall, these findings indicate that 
melatonin may positively influence labor and 
delivery outcomes as secondary measures.
Table 4 compares the incidence of adverse 
events between the melatonin and control 
groups. For gastritis, the p-value was 0.254, 
indicating no significant difference between 
the groups, with a relative risk of 3.00 sug-
gesting a higher occurrence in the melatonin 
group, though this was not statistically signif-
icant. Dizziness was reported with a p-value 
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Table (1): Baseline characteristics between the studied groups

Variables Melatonin group
(Total=30)

Control group
(Total=30) p-value

Age
(years)

Mean±SD 27.4±3.3 28.2±4.0
^0.366

Range 20.0–36.0 21.0–37.0

BMI
(kg/m2)

Mean±SD 29.8±2.0 29.6±1.9
^0.672

Range 25.8–33.9 27.0–34.2

Gestational age 
(week)

Mean±SD 40.1±0.3 40.2±0.4
^0.497

Range 40.0–41.0 40.0–41.0

BISHOP score
Mean±SD 3.5±0.7 3.6±0.8

^0.608
Range 3.0–5.0 3.0–5.0

Student t test , P>0.05 is not significant
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of 0.181, also showing no significant differ-
ence, but with a relative risk of 2.67, indi-
cating a higher likelihood in the melatonin 
group. Lastly, postpartum hemorrhage had 
a p-value of 0.999, demonstrating no differ-
ence between the groups, with a relative risk 
of 0.50. Overall, while there were adverse 
events noted in both groups, none reached 
statistical significance.
Table 5 compares the APGAR scores at one 
and five minutes between the melatonin and 
control groups. For the APGAR score at one 

minute, the p-value was 0.138, indicating no 
significant difference between the groups. 
Similarly, the APGAR score at five minutes 
had a p-value of 0.114, which also suggests 
no significant difference. Although the mean 
scores were higher in the melatonin group 
for both time points, these differences did 
not reach statistical significance. Overall, 
the findings indicate that melatonin adminis-
tration did not have a measurable impact on 
neonatal outcomes as assessed by APGAR 
scores.

Table (2): Mode of delivery between the studied groups (primary outcome, rate of vag-
inal delivery

Mode of delivery Melatonin group
(Total=30)

Control group
(Total=30) #p-value

Relative effect
Relative risk

95% CI

Cesarean 4 (13.3%) 12 (40.0%)
0.020*

0.33

Vaginal 26 (86.7%) 18 (60.0%) 0.12–0.92

Chi square test, p<0.05 is significant
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Table (3): Duration of delivery phases between the studied groups(secondary out-
comes)

Measures
Melatonin 

group
(Total=26)

Control group
(Total=18) ^p-value

Relative effect
Mean±SE
95% CI

Induction delivery interval (hours)
Mean±SD 15.3±1.3 20.0±2.1

<0.001*
-4.7±0.5

Range 13.2–18.0 16.5–23.7 -5.8–-3.6
First Stage of labor (hours)

Mean±SD 15.1±1.9 17.3±3.0
0.011*

-2.2±0.8
Range 12.0–18.0 12.0–20.0 -3.9–-0.5

Second Stage of labor (hours)
Mean±SD 0.9±0.4 1.4±0.5

0.002*
-0.5±0.1

Range 0.5–1.5 0.5–2.0 -0.7–-0.2
Third Stage of labor (minutes)

Mean±SD 6.5±2.5 8.3±2.9
0.0137*

-1.7±0.8
Range 4.0–11.0 5.0–14.0 -3.4–-0.1

Student t test , P<0.05  is significant, P<0.001  is highly significant
Table (4): Adverse Events Comparison Between Melatonin and Control Groups

Melatonin 
group

(Total=30)
Control group

(Total=30) §p-value
Relative effect
Relative risk

95% CI
Gastritis Symptoms 6 (20.0%) 2 (6.7%) 0.254 3.00 (0.66–13.7)
Dizziness 8 (26.7%) 3 (10.0%) 0.181 2.67 (0.78–9.09)
Postpartum hemorrhage 1 (3.3%) 2 (6.7%) 0.999 0.50 (0.05–5.22)

Chi square test, p>0.05 is not significant
Table (5): Neonatal APGAR scores between the studied groups

Measures Melatonin group
(Total=30)

Control group
(Total=30) ^p-value

Relative effect
Mean±SE
95% CI

APGAR 1
Mean±SD 7.7±1.2 7.3±1.2 0.138 0.5±0.3

Range 4.0–9.0 4.0–9.0 -0.2–1.1
APGAR 5

Mean±SD 8.9±1.2 8.4±1.2 0.114 0.5±0.3
Range 5.0–10.0 5.0–10.0 -0.1–1.1
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DISCUSSION

Concerns regarding the rising rates of IOL 
before 41 weeks, without maternal or fetal 
complications, are growing globally due to 
the potential iatrogenic harm to both moth-
er and baby. Obstetric interventions have in-
creased significantly, yet without a reduction 
in stillbirths and a rise in early-term births 
(37–38 weeks) that negatively impact child-
hood neurodevelopment. Specific worries 
include higher rates of caesarean sections, 
NICU admissions, and long-term neurode-
velopmental issues for infants born before 39 
weeks or after 41 weeks. Additionally, peri-
natal morbidity indicators like episiotomy, 
postpartum hemorrhage, and maternal sepsis 
are also on the rise.
In humans, spontaneous labor in term preg-
nancies is more often initiated, and more ba-
bies are born at night, a time when the pineal 
gland secretes the hormone melatonin into 
the circulation. Melatonin receptor expres-
sion on the human pregnant uterus has been 
reported only during labor (Swarnamani et 
al., 2020).
Our results  interpretation and their com-
parison to similar studies
As regards efficacy of Melatonin for Labor 
Induction, one of the most significant out-
comes of the study was that cesarean section 
rates were significantly lower in the mela-
tonin group compared to the control group. 
Specifically, only 13.3% of women in the 
melatonin group required cesarean sections, 
compared to 40% in the control group (p = 
0.020). This suggests that melatonin may 
play a beneficial role in increasing the rates 
of vaginal delivery, potentially improving 
the efficiency of labor induction. The rela-
tive risk of cesarean section was reduced by 
67% in the melatonin group, which indicates 
that women who received melatonin were 
significantly less likely to undergo cesarean 
sections compared to those who did not.
As regards labor duration, the study demon-

strated that melatonin significantly shortened 
the overall induction-to-delivery interval and 
the durations of all stages of labor. The induc-
tion-to-delivery interval was notably shorter 
in the melatonin group, with a mean of 15.3 
hours compared to 20.0 hours in the control 
group (p < 0.001). This reduction in labor 
time suggests that melatonin may enhance 
labor progression, possibly by improving 
uterine contractility or enhancing the body's 
response to induction agents. Each stage of 
labor was also shortened in the melatonin 
group, including the first stage (15.1 hours 
vs. 17.3 hours, p = 0.011), the second stage 
(0.9 hours vs. 1.4 hours, p = 0.002), and the 
third stage (6.5 minutes vs. 8.3 minutes, p = 
0.0137). These findings indicate that mela-
tonin may help reduce labor duration, poten-
tially minimizing the risks associated with 
prolonged labor.
The role of melatonin in the onset of active 
labor has not been extensively researched; 
however, evidence indicates that increased 
myometrial expression of melatonin recep-
tors is associated with preterm birth, sug-
gesting a potential influence. Additionally, 
melatonin has been shown to enhance the 
sensitivity of the myometrium to contrac-
tions induced by oxytocin. [11]
Sharkey et al. (2009) investigated the im-
pact of melatonin on uterine contractility in 
telomerase-immortalized human myometrial 
cells. Their findings indicated that combin-
ing melatonin with oxytocin led to a twofold 
increase in contractile response compared 
to oxytocin alone. Additionally, melatonin 
enhanced the expression of connexin 43, a 
protein essential for communication between 
myometrial cells and the coordination of 
uterine contractions. Overall, these results 
suggest that melatonin may influence spon-
taneous labor timing and improve uterine 
contractions' effectiveness during labor [7].
Rahman et al. (2019) studied the effect of 
light-induced melatonin modulation on uter-
ine contractions in women during the late 
third trimester, finding a positive correlation 

Ahmed Assem Abdallah Mohamed



89Egypt.J.Fertil.Steril. Volume 29, Number 4, July - August, 202510 Egypt.J.Fertil.Steril. Volume 29, Number 4, July-August, 2025

Ahmed Assem Abdallah Mohamed

between melatonin levels and contractions as 
women approach term (35-39 weeks). Spe-
cifically, for every 10 pg/mL*h increase in 
melatonin, uterine contractions increased by 
1.4 to 2.1 every 30 minutes, indicating its role 
in stimulating labor progression. Additional-
ly, melatonin enhances the effects of oxyto-
cin, meaning that even lower doses of oxyto-
cin can effectively induce contractions when 
combined with melatonin. This combination 
could reduce the side effects associated with 
high oxytocin use, providing a potentially 
safer alternative for labor induction. [12].
Regarding neonatal outcomes, our study 
found no significant differences between the 
melatonin and control groups regarding Ap-
gar scores. The Apgar score at 1 minute was 
slightly higher in the melatonin group (mean 
= 7.7) compared to the control group (mean = 
7.3), but this difference was not statistically 
significant (p = 0.138). Similarly, the 5-min-
ute Apgar scores were comparable between 
the two groups, with a mean score of 8.9 in 
the melatonin group and 8.4 in the control 
group (p = 0.114). These results suggest that 
melatonin does not hurt neonatal health, as 
both groups maintained healthy Apgar scores 
within the normal range.
In concordance with our study, Khezri et 
al. (2019) [13] evaluated the effects of mel-
atonin on both maternal and neonatal out-
comes. No adverse effects were observed in 
newborns whose mothers received melatonin 
before a cesarean section. The study con-
cluded that melatonin had no significant im-
pact on neonatal outcomes, and all newborns 
were reported to be free of complications. 
This study also noted that the APGAR scores 
of neonates were not significantly different 
between the melatonin and placebo groups at 
1 and 5 minutes after birth.
The study also evaluated maternal side ef-
fects. Although gastritis and dizziness were 
reported more frequently in the melatonin 
group, with 20% and 26.7% of women ex-
periencing these side effects, respectively, 
these differences were not statistically sig-

nificant compared to the control group. Im-
portantly, postpartum hemorrhage rates were 
low and similar between the groups, with no 
significant difference observed (p = 0.999). 
This finding suggests that melatonin does not 
increase the risk of bleeding complications, 
further supporting its safety profile during la-
bor induction.
Several studies have investigated the po-
tential of melatonin in reducing blood loss 
during labor and cesarean sections. Khezri 
et al. (2019) [13] explored this by admin-
istering melatonin sublingually in doses of 
6 mg before a cesarean section. They ob-
served a significant reduction in blood loss, 
as measured by the weight of materials used 
during surgery (e.g., gauze), in the melatonin 
group compared to a placebo group. Howev-
er, while statistically significant, the reduc-
tion in blood loss was not deemed clinical-
ly meaningful. Moreover, melatonin did not 
significantly decrease the volume of blood 
collected in the suction bottles post-delivery, 
but it did lead to a smaller decline in hemo-
globin levels post-surgery.
Similarly, Jayashree et al. (2021) [14] found 
a slight reduction in blood loss following ce-
sarean section in patients given melatonin 
(6 mg). However, the differences between 
the melatonin and placebo groups were not 
statistically significant. The measured blood 
loss from incision to the end of surgery and 
in the first two hours postpartum remained 
comparable between the groups, showing 
that melatonin’s effect on postpartum hemor-
rhage was modest.
The side effects of melatonin, particularly in 
labor and cesarean section settings, have also 
been investigated in various studies. In the 
Khezri et al. (2019) trial [13], common side 
effects included sedation, with the group re-
ceiving 6 mg of melatonin displaying higher 
levels of calmness and orientation during sur-
gery compared to the placebo group. Head-
aches were also more frequent in the 6 mg 
melatonin group, with a statistically signifi-
cant increase in incidence compared to the 
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placebo and lower-dose groups. Other side 
effects, such as nausea, vomiting, pruritus, 
and respiratory depression, were observed 
but did not differ significantly between the 
melatonin and control groups.
In the Jayashree et al. (2021) [14] study, two 
patients in the melatonin group reported nau-
sea, but the difference between the melatonin 
and placebo groups was not statistically signif-
icant. Overall, side effects in this study were 
mild, with no severe adverse reactions reported.
The study provides compelling evidence that 
melatonin supplementation may reduce the 
need for cesarean sections and shorten labor 
duration, without adverse effects on neo-
natal outcomes. These findings support the 
hypothesis that melatonin enhances uterine 
contractions, as previously suggested by oth-
er studies like that of Rahman et al., (2019). 
However, until now, no previous studies 
evaluated the effect of exogenous melatonin 
on the progression of labor, neonatal or ma-
ternal outcomes [12]. 
Safety is a paramount concern when con-
sidering any intervention during pregnancy. 
Vine et al., (2021) provided preliminary evi-
dence suggesting that melatonin supplemen-
tation during late pregnancy is safe [15].
As regards implications for clinical practice, 
these findings have important implications 
for clinical practice, particularly in the con-
text of labor induction. The use of melatonin 
could be explored as a safe, cost-effective 
method to improve labor outcomes, reduce 
the need for cesarean sections, and shorten 
labor durations. This could be especially 
valuable in settings where labor induction is 
frequently necessary, and reducing cesarean 
section rates is a priority for improving ma-
ternal and neonatal health outcomes. Further 
research, especially larger randomized con-
trolled trials, could help validate these find-
ings and establish melatonin as a standard 
intervention in labor management protocols.
The strength points of this study:

One of the study’s primary strengths is its use 
of a double-blinded randomized controlled 
trial (RCT) design. This methodological 
approach is considered the gold standard in 
clinical research because it minimizes bias 
and allows for a clear, unbiased comparison 
between the melatonin and control groups. 
Additionally, the study had a well-defined 
and focused objective, specifically aiming to 
evaluate the effect of melatonin on the suc-
cess of labor induction. This clear focus en-
hances the relevance and applicability of the 
findings to clinical practice.
Moreover, the study’s comprehensive ap-
proach to outcome measures is another no-
table strength. By assessing a range of clin-
ically relevant outcomes—including the rate 
of cesarean delivery, the duration of different 
labor phases, neonatal outcomes like APGAR 
scores, and maternal side effects—the study 
provides a robust and holistic assessment of 
melatonin’s impact on the labor process. The 
significant findings related to labor duration 
and cesarean delivery rates further under-
score the potential clinical impact of mela-
tonin, suggesting that it could have a tangible 
and beneficial effect on the labor process.
Limitations of the Study:
Despite its strengths, the study also has sev-
eral limitations that must be considered. The 
small sample size of only 60 participants is a 
significant limitation, as it restricts the gen-
eralizability of the findings. A small sample 
size increases the risk of type II errors, where 
true effects may not be detected, and limits 
the statistical power to find significant differ-
ences between the study groups.
Another limitation is that the study was con-
ducted at a single center, Ain Shams Univer-
sity Maternity Hospital. This may limit the 
findings' applicability to other settings, as the 
results may not be generalizable to different 
populations or healthcare environments. To 
confirm the results across various settings, 
multi-center trials are necessary.
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Another drawback is the short follow-up du-
ration of the study. The research primarily 
focused on immediate labor outcomes with-
out considering long-term follow-up, which 
limits the ability to assess melatonin's long-
term safety and efficacy for both mothers and 
neonates. Additionally, the study’s neonatal 
outcome measures were limited to APGAR 
scores. Important neonatal outcomes, such as 
long-term neurodevelopmental effects, were 
not assessed, restricting the understanding of 
melatonin’s full impact on neonatal health.

CONCLUSION
In conclusion, this study demonstrates that 
melatonin supplementation may be bene-
ficial in reducing the duration of labor and 
cesarean section rates without negatively af-
fecting neonatal outcomes. 
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