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A B S T R A C T   

Background: Data regarding the analgesic effects of melatonin after the surgery is scare. So far, only one study has 
investigated the analgesic effect of melatonin during cesarean section. Objective: The present study was per
formed to investigate the effect of preoperative oral melatonin on pain intensity after cesarean section during 
spinal anesthesia. 
Methods: In a double-blind randomized controlled clinical trial study, 204 patients undergoing elective cesarean 
section with class 1 and 2 anesthesia (ASA) were enrolled. Patients were randomly divided into 3 groups of 68 
patients. Patients in group A were given 5 mg melatonin tablets, patients in group B were given 10 mg melatonin 
tablets, and group C was given placebo. All patients underwent spinal anesthesia with the same anesthesia 
protocol. Pain intensity, nausea, vomiting, pruritus and headache were assessed and recorded 2, 6, 12 and 24 h 
after surgery. The time of first dose of analgesia, the amount of opioid consumed within 24 h, and the time to 
resume physical activity was also recorded. Statistical analysis of data was performed using SPSS 20 software. 
Results: Repeated measurements of pain intensity during the study showed that in all 3 groups pain intensity was 
significantly reduced during the study, p < 0.001, respectively. The intensity of pain was significantly different in 
groups B and C, groups B and A and groups A and C, P < 0.001, respectively. The pain reduction was greatest in 
group B, followed by group A and group C, respectively. The time interval between the end of surgery and the 
patient’s need for analgesia was significant in group B compared to group A (P = 0.035) and C (P < 0.001) and 
also in group A compared to group C (P = 0.011). The mean dose of opioid was significantly least in group B, p <
0.001. The mean time to resume physical activity was also shortest in group B, p < 0.001 Headache and nausea/ 
vomiting were observed in 7 patients (10.7%) group A and 7 patients (10.7%) in group C. None of the patients in 
group B developed complications. 
Conclusion: The results of the present study showed that the use of 10 mg of melatonin before cesarean section 
with spinal anesthesia is not only safe, but also reduces the severity of patients’ pain, increases the duration of 
postoperative analgesia, reduces the need for analgesics after surgery and resumption of physical activity.   

1. Introduction 

Postoperative pain has been a major concern after surgery that im
pairs patient’s ability to resume back to daily-life activity, imposes 

psychological effects and increases the requirement of analgesic like 
opioids, that can have side-effects and can lead to addition [1]. It is 
reported that approximately 75–80% of patients experience moderate to 
severe postoperative pain even after receiving analgesic treatment [2,3]. 
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Cesarean section is the most common gynecological procedure where its 
incidence is reported to be 40–50% in public hospital [4]. Pain following 
cesarean section is presented with an added challenge [5], since it im
pairs mothers’ ability to look after the newborn [6]. On the other hand, 
pain relief after cesarean section is very important due to the increased 
risk of thromboembolic diseases that may be exacerbated by inactivity 
due to postoperative pain [7]. The consequences of these complications 
include various economic and medical problems such as increasing the 
length of hospital stay, the need for readmission, increasing the costs of 
patient recovery and finally patients’ dissatisfaction with hospital care 
[8,9]. 

Conventionally, for the management of acute postoperative pain, 
mainly oral or injectable (intramuscular and intravenous) analgesics are 
administered [10]. Narcotic drugs, especially in injectable form, is 
beneficial in relieving acute pain [11,12]. However, opioid use is asso
ciated with dose-dependent complications such as respiratory depres
sion, nausea, vomiting, urinary retention, pruritus, drowsiness, or 
postoperative ileus [13,14]. Therefore, it seems reasonable to use 
compounds that can intensify the analgesic effects of narcotics and thus 
create better analgesic effects with less opioid use [15,16]. 

Melatonin, or N-acetylmethoxytryptamine, is a hormone secreted by 
the pineal gland in the brain. Light is the main factor in the environment 
that regulates melatonin production. Melatonin has important biological 
effects on the body and plays an important role in regulating the sleep- 
wake cycle [17,18]. Studies have shown the protective role of melatonin 
in various diseases such as cancer, cardiovascular disease, Alzheimer’s, 
diabetes, mood disorders, gastrointestinal diseases, fibromyalgia and 
mental disorders [19,20]. Findings of studies have shown that anes
thesia and surgery impair the secretion of melatonin from the pineal 
gland [21]. Another study of patients undergoing orthopedic surgery 
showed that anesthesia with surgery significantly reduced the amount of 
melatonin sulfatoxy (one of the most important metabolites of mela
tonin) in the evening of the first day after surgery and anesthesia [22]. 
Melatonin supplementation has been recommended in patients under
going surgery [23]. Contradictory results have been obtained in various 
clinical studies investigating the analgesic effects of melatonin after 
surgery, which have used different doses of melatonin (including 3, 5, 6 
and 10 mg) [24–27]. 

We designed a randomized double blinded clinical study to evaluate 
the analgesic effects of preoperative 5 mg and 10 mg melatonin among 
cesarean section patients referred to our center. 

2. Methods 

In this double blinded clinical trial, women referred to (XXX) for 
elective cesarean section from January 2019–December 2019 with 
American Society of Anesthesiologists (ASA) classification I and II were 
included. Inclusion criteria was: the patient’s desire to participate in the 
study via consent, candidate for non-emergency cesarean section, 
insensitivity to melatonin, age between 40 and 20 years, meeting ASAI-II 
criteria, cecond cesarean section (CS II), no history of seizures, pre
eclampsia, eclampsia, hypertension and organ transplantation, no use 
narcotic painkillers for 24 h before the intervention, no abuse alcohol or 
drugs and those patients with term gestational age. The exclusion 
criteria of the study included: the patient’s unwillingness to continue 
participating in the study, prolongation of cesarean section (more than 
1.5 h), increase in the size of the incision for any reason, occurrence of 
any unusual complication during surgery, failure of spinal anesthesia 
and its conversion to general anesthesia and patients undergoing third 
cesarean section (CS III) and above. 

The patients were randomly assigned in three groups using codes 
with Random Allocation Software. Prior to surgery, patients were pro
vided with adequate information and training on how to determine the 
severity of postoperative pain, nausea, vomiting, pruritus, and headache 
using the VAS criteria, as well as how to use a PCA (patient-controlled 
anesthesia) pump. Written consent was obtained from all the patients for 

the participation in the study. 
Since the studies have already reported the insignificance of 3 mg 

dose of melatonin, the dose of the drug used in the study was 5 mg and 
10 mg, respectively. The patients were divided in the three groups, pa
tients in group A received a 5 mg melatonin tablet (made by Nature 
Made, USA), patients in group B received a 10 mg melatonin tablet., and 
patients in group C received the placebo 1 h before surgery. Patients and 
researchers were unaware of group placements, and drugs were coded at 
the School of Pharmacy at the time of manufacture. 

In the operating room, all patients underwent spinal anesthesia with 
the same anesthesia protocol, which included spinal anesthesia using 
needle 25 and 2.5 cc of 2.5% Marcaine hyperbaric solution. After sur
gery and patients entering the ward, a PCA pump was inserted for all 
patients to control pain. The internal composition of the PCA pump 
consisted of 25 mg of morphine, 1 g of paracetamol and the rest up to 
100 cc (total volume of the PCA pump) of normal saline. The adjustment 
characteristics of the PCA pump were 0.5 cc bolus and lockout interval 
of 15 min. 

Pain intensity, nausea, vomiting, pruritus and headache in the study 
groups were evaluated and recorded 2, 6, 12 and 24 h after surgery. In 
addition, the patient’s first request for postoperative analgesia, the pa
tient’s opioid intake in the 24 h after surgery, and the time of first bed 
rest were assessed and recorded. The primary outcomes of the study 
were the severity of pain and the amount of dose of drugs used and the 
secondary outcomes were the rate of nausea, vomiting, pruritus and 
headache. The evaluation was performed by the anesthesia assistant. 
The placebo required for the study was prepared from starch and the 
same color and form of melatonin in XXX School of Pharmacy. 

All patients entered the study with full knowledge and informed 
consent. The study was performed after the approval of the ethics 
committee of (XXX) and also the registration in the International Iranian 
Clinical Trials Registration Center with IRCT number: (XXX). In addi
tion, patients were assured that all the information in the study would be 
kept confidential and that researchers would only use it to provide a 
final report. 

After collecting and classifying the data, statistical analysis of the 
data was performed using SPSS v20 software. Chi-square, T-test, anal
ysis of variance with repeated measures and generalized estimation 
equations were used for analysis. Also, before examining the primary 
and secondary outcomes, demographic and clinical features were 
compared between the three groups. P-value less than 0.05 was 
considered as the significance of the relationship. 

This study was approved by the Research Ethics Board of (XXX). 
Unique identifying number: researchregistry6527. 
The study has been reported in accordance with CONSORT criteria 

[28]. 

3. Results 

The number of patients in the study was 204 with 68 patients in each 
group. The mean pain intensity of patients 2 h after the start of the study 
in group A patients (group receiving 5 mg oral melatonin before surgery) 
was 7.28 ± 1.40 cm (between 4 and 10, Median = 8 cm), in group B 
patients (group receiving 10 mg oral melatonin before surgery) was 
4.91 ± 1.56 cm (between 2 and 10, Median = 5 cm) and in placebo 
group (group C) was 7.29 ± 1.82 cm (between 2 and 10, Median = 8 cm) 
(Fig. 1). There was a statistically significant difference between pain 
intensity in group A and B patients and pain intensity in group B patients 
was significantly lower than group A patients (P < 0.001). Also, the 
mean pain intensity of group B patients was significantly lower than 
group C patients (P < 0.001). However, pain intensity in group A pa
tients was not statistically significant with group C patients (P = 0.958). 

In the study of pain intensity of patients 6 h after surgery, the mean 
pain intensity in group A was 4.97 ± 1.09 cm (between 3 and 8, Median 
= 5 cm), in group B was 3.21 ± 1.10 cm (between 1 and 6, Median = 3 
cm) and in group C was 5.48. 1.27 cm (between 2 and 8, Median = 6 cm) 
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(Fig. 2). Pain intensity in group B patients was significantly lower than 
group A patients (P < 0.001) and group C patients (P < 0.001). There 
was a statistically significant difference between the pain intensity in 
group A and group C and the pain intensity of group A patients was 
significantly lower (P = 0.013). 

The mean pain intensity of patients 12 h after surgery in group A, B 
and C patients was 3.85 ± 1.61 cm (between 1 and 8, Median = 4 cm), 
2.40 ± 1.24 cm (between 1 and 7, Median = 2 cm) and It was 5.36 ±
1.29 cm (between 2 and 8, Median = 5 cm) (Fig. 3). The mean pain 
intensity of group B patients was significantly lower than group A pa
tients (P < 0.001) and group C patients (P < 0.001). In addition, pain 
intensity in group A patients was also significantly lower than group C 
patients (P < 0.001). 

The mean pain intensity 24 h after surgery in group A was 2.59 ±
1.25 cm (between 1 and 6, Median = 2 cm), in group B was 1.50 ± 0.63 
cm (between 1 and 3, Median = 1 cm) and in group C was 2.51 ± 1.04 
cm (between 1 and 4, Median = 2 cm). Pain intensity of patients in group 
B, 24 h after surgery was significantly lower than patients in group A (P 
< 0.001) and group C (P < 0.001). However, there was no statistically 
significant difference between pain intensity in group A patients and 
group C patients (P = 0.710). 

Repeated measurement of pain intensity during the study showed 

that in group B, the pain intensity of patients decreased significantly 
during the study (F (2.35–157.79) = 158.74, P < 0.001). Significant 
reduction of pain was also observed during the study in groups A (F 
(2.31–155.03) = 195.73, P < 0.001) and C (F (2.62–175.94) = 147.63, 
P < 0.001). However, the results of the general linear model with 
repeated measurements showed that in comparison between groups B 
and C (F (2.66–69.10) = 17.08, P < 0.001) and between groups B and A 
(F (2.35–29.92)) = 8.75, P < 0.001), there was a statistically significant 
difference between groups A and C (F (2.57–54.20) = 11.38, P < 0.001) 
and most of the reduction in pain intensity of patients during the study, 
was in groups B, A and C, respectively(Fig. 4). 

3.1. Need of analgesics 

Evaluation regarding the need of analgesics at different time in
tervals after the surgery showed that the time interval after surgery to 
the onset of the need for opioid analgesia in group A was 2.87 ± 2.06 h 
after surgery (between 1 and 12 h, Median = 2 h), group B was 3.53 ±
1.51 h after surgery (between 1 and 6 h, Median = 3 h) and in group C 
was 2.03 ± 1.73 h after surgery (between 1 and 12 h, Median = 1 h). The 

Fig. 1. Comparison of mean pain intensity of patients in the study groups 2 h 
after surgery. 

Fig. 2. Comparison of mean pain intensity of patients in the study groups 6 h 
after surgery. 

Fig. 3. Comparison of mean pain intensity of patients in the study groups 12 h 
after surgery. 

Fig. 4. Comparison of the trend of change in mean pain intensity during the 
study between the study groups. 
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time interval between the end of surgery and the patient’s need for 
analgesia was significantly longer in group B patients than in group A 
patients (P = 0.035) and C patients (P < 0.001). Also, this time interval 
was significantly longer in group A patients than in group C patients (P 
= 0.011)(Fig. 5). 

The mean dose of opioid in patients in group A was 70.37 ± 10.09 mg 
(between 50 and 90 mg, Median = 70 mg), in group B was 59.12 ± 9.22 
mg (between 50 and 75 mg, Median = 60 mg) and in patients in Group C 
was 84.34 ± 9.88 mg (between 70 and 100 mg, Median = 80 mg). The 
mean dose in group B was significantly lower than patients in group A (P 
< 0.001) and C (P < 0.001). The mean dose in group A and group C (P <
0.001) (Fig. 6). 

3.2. Comparison of the time of onset of physical activity of the patient 

The mean time for movement of patients in group A patients was 
16.94 ± 3.47 h after surgery (between 12 and 24 h, Median = 18 h) in 
group B was 14.66 ± 4.17 h (between 10 and 24 h, Median = 13 h) and 
in group C was 19.51 ± 3.70 h after surgery (between 12 and 24 h, 
Median = 20 h). The mean time interval between surgery and resump
tion of physical movement of patients in group B patients was signifi
cantly shorter than patients in groups A (P = 0.001) and C (P < 0.001). 
This time interval was also significantly shorter in group A patients than 
in group C (P < 0.001) (Fig. 7). 

3.3. Side effects of melatonin 

A total of 14 patients were presented with headache and nausea/ 
vomiting. 7 patients (10.7%) were in group A and 7 patients (10.7%) 
were in group C. None of the patients in group B reported such side 
effects. The incidence of complications was significantly lesser in group 
B patients from group C patients (RR: 2.11, 95% CI: 1.76–2.54, P =
0.007) and group A (RR: 2.11, 95% CI: 1.76–2.54, P = 0.007). However, 
there was no statistically significant difference in the incidence of 
complications between groups A and C (P = 1). 

4. Discussion 

The mean pain intensity after surgery in patients receiving 5 mg 
melatonin was significantly lower than in the placebo group and in 
patients receiving 10 mg melatonin. Similar outcomes were seen in 
terms of time interval between the end of surgery and the need of 
analgesia, favoring 5 mg melatonin. The mean dose of opioid required 

was least with 10 mg melatonin, followed by 5 mg melatonin and pla
cebo group, showing that melatonin is likely to be associated with dose- 
dependent decrease in the need of opioid following cesarean section 
[29]. The mean time interval between surgery and resumption of the 
physical activity was also least with high dose of melatonin (10 mg) 
relative to two other groups [30]. Side effects were insignificantly 
correlated in all three groups. 

Melatonin is a hormone that is primarily secreted by the pineal gland 
and plays an important role in regulating the body’s circadian rhythm. 
Melatonin has various effects such as effect, anti-anxiety, antioxidant, 
analgesic and sedative 4–6. However, data validating analgesic effects of 
melatonin is still not validated. 

In a randomized double-blind clinical study, Vidor, et al. [31] re
ported that 5 mg of melatonin for four weeks is effective for treating 
myofascial temporomandibular disorder. These findings were signifi
cant relative to the placebo group. It improves the quality of sleep and 
reduces the requirement of other analgesics throughout the study 
period. Caumo et al. [32] evaluated preoperative administration of 5 mg 
melatonin in 33 patients undergoing abdominal hysterectomy in a Fig. 5. Comparison of the average time interval between surgery and the need 

for housing between the study groups. 

Fig. 6. Comparison of the average opium dose of patients in the study groups 
after surgery. 

Fig. 7. Comparison of the mean time interval between surgery and movement 
of patients in the study groups. 
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double-blind placebo-controlled study. The results of the study showed 
that patients in melatonin group were presented with reduced need of 
patient-controlled analgesia and reduced postoperative pain following 
24 h after the surgery. In a randomized clinical trial conducted on 52 
patients, Borazan et al., reported that administration of 6 mg oral 
melatonin tablet overnight and 1 h before surgery is associated with 
reduced requirement of tramadol following 6, 12, 18 and 24 after the 
surgery and corresponding reduced postoperative pain, compared to 
placebo. The sedation was higher in melatonin group at 1 and 2 post
operative hours, respectively [33]. In a prospective randomized 
double-blind study by Khezri et al. [34], 120 patients undergoing ce
sarean section received 3 mg, 6 mg or placebo, 20 min prior to spinal 
anesthesia. The study reported that the time at first dose of analgesia 
was required was not significantly different in the three groups 
following 24 h after the surgery, however, patients who revived 3 mg of 
melatonin required less analgesia compared to the other two groups. In 
the present study, patients receiving melatonin needed a lower dose of 
analgesia, and this decrease in analgesic dose increased with increasing 
melatonin dose. The finding of our study seems more logical considering 
that the analgesic effect of melatonin is dose-dependent and increases 
with increasing dose [35–37]. 

However, there are other studies that have reported conflicting re
sults, stating that melatonin cannot reduce the severity of pain and need 
for other analgesics. A double-blind, placebo-controlled study by Naguib 
and Samarkandi was conducted on 75 patients received who a single 
dose of 5 mg melatonin 100 min before laparoscopic gynecological 
surgery. Postoperative 15, 30, 60 and 90 min did not show any signifi
cant reduction in the pain and the amount of analgesia required [26]. 

In the study of Khezri et al. [34], the incidence of complications was 
almost the same in the three groups, and only in the group receiving 6 
mg melatonin, the incidence of headache was significantly higher than 
the other two groups. However, in the present study, no side effects were 
observed in patients receiving 10 mg melatonin at a dose of 10 mg, while 
in patients receiving placebo and 5 mg melatonin were presented with 
headache and nausea/vomiting. Headache and nausea/vomiting do not 
seem to be related to melatonin and could be more related to the amount 
of analgesic drug received due to the severity of pain in patients [38]. 

In the present study, patients in the placebo group and the melatonin 
group received more opioid analgesia at a dose of 5 mg. Similarly, in the 
study of Khezri et al. [34], patients receiving melatonin at a dose of 6 mg 
received more analgesia than patients receiving melatonin at a dose of 3 
mg. On the other hand, studies have shown that the incidence of side 
effects of prescribed exogenous melatonin, even at high intravenous 
doses, is very rare [39,40]. A review reported long-term side effects of 
melatonin like dizziness, drowsiness and somnolence in patients un
dergoing general anesthesia surgery [41] and cognitive decline in 
elderly patients under general anesthesia in hip surgery [42,43]. 

Our study does not the report comparison with lower dose of mela
tonin and other preoperative analgesics. Furthermore, intraoperative 
parameters can act as confounding variables in determining the in
tensity of postoperative pain. Since, data from such studies are based on 
patients’ perception of pain, studies with larger sample size are required. 

5. Conclusion 

The results of the present study showed that the use of 10 mg of 
melatonin before cesarean section with spinal anesthesia is not only safe, 
but also reduces the severity of patients’ pain, increases the duration of 
postoperative analgesia, reduces the need for analgesics after surgery 
and time of patients’ ability to resume physical activity is shorter. 
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[23] J. Kärkelä, O. Vakkuri, S. Kaukinen, W.Q. Huang, M. Pasanen, The influence of 
anaesthesia and surgery on the circadian rhythm of melatonin, Acta Anaesthesiol. 
Scand. 46 (1) (2002) 30–36. 

[24] M. Acil, E. Basgul, V. Celiker, A. Karagöz, B. Demir, U. Aypar, Perioperative effects 
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