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Abstract Background: Preoperative anxiety can cause undesirable effects on both induction of anesthesia and maintenance and 

also recovery. Benzodiazapenes like midazolam are the commonly used drugs for allaying anxiety but are associated with 
deep sedation and impaired cognition. Melatonin a naturally occurring neuro hormone in the body is shown to have 
anxiolysis and sedation without causing deep sedation and impairment of cognition. Aims and objectives: To evaluate 
the effects of melatonin in prevention of anxiety and producing sedation in the preoperative period. Methods: Sixty ASA 
physical status I and II patients of both sex scheduled for surgery under general anesthesia aged18-55 years were divided 
in to two groups. In Group M 0.2 mg/kg oral melatonin was given 60 minutes before induction and in Group C placebo 
was given ..VAS anxiety score ,sedation score and orientation score, along with heart rate and mean arterial pressure 
were recorded before administering the study drugs and at 0,15,30 45,60 minutes following administration. Adverse 
effects of melatonin if any were noted. Results: In group M patients were less anxious and had good sedation than in the 
group C which was significant at 15,30,45 and 60 minutes following the administration of premedication.(p<0.01). A 
significant decrease in both the heart rate and MAP was also seen in the group. Conclusion: Melatonin (0.2mg/kg) oral 
reduces anxiety and causes sedation without any side effects preoperatively 
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INTRODUCTION 
During the preoperative period anxiety is commonly 
seen in patients posted for surgery1. An unpleasant state 
of tension or an uneasy feeling because of patients 
concern regarding the disease, hospital admission, 
anesthesia and surgery is described as preoperative 

anxiety.2 It can lead to sympathetic stimulation and in 
some cases may lead to patient deferring surgery. may 
cause patients to avoid planned surgery.3 High levels of 
preoperative anxiety can have unfavorable effects on 
induction as well as maintenance of anaesthesia and 
lead to a delayed recovery from anaesthesia due to 
higher doses of induction agents and post operative 
analgesic drugs.4 An important goal in optimal 
anaesthetic management is to reduce the anxiety and 
this can be accomplished by good premedication.5 

Preoperative anxiety can be reduced with certain 
pharmacological interventions. Benzodiazepines like 
midazolam is commonly used as a premedication to 
decrease the levels of anxiety. It has disadvantages like 
paradoxical reactions, variable bioavalibity, can 
interact with opioids and lead to a delay in discharge 
from the post anaesthesia care unit.6 A naturally 
occurring neurohormone Melatonin(N-acetyl-5-
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methoxy tryptamine) is secreted in the human body by 
the pineal gland.7,8,9 Studies have shown that decrease 
in pre operative anxiety and sedation can be caused by 
melatonin without impairing orientation ,psychomotor 
skills and cognition which in turn improve the quality 
of recovery.10 It is a novel hypnotic with anaesthetic 
sparing effect and a wide safety margin[11]' in children 
a dose of 0.4 mg/kg has been used safely. As a result 
we designed this study to evaluate the effects of 
premedication with melatonin on preoperative anxiety 
and  sedation. 
 

MATERIALS AND METHODS 
Ethical committee clearance from the institute and patient 
consent after explaining about the study was obtained. 
Patients included in study were those undergoing 
surgeries under general anesthesia for general surgical 
procedures, ENT surgeries and orthopedic procedures in 
the age group of 18 to 55 year, both male and female 
belonging to ASA Physical status I and II. A minimum 
sample size of 20 in each group was needed with the 
power of study at 80%, and alpha error(confidence 
intervals)at 95%. we included 30 patients in each group in 
order to make up for possible drop outs and also for better 
validation of results. It was a prospective randomized 
control study. Pregnant and lactating woman, patients 
who had psychiatric disorders and taking antipsychotic 
medications, those with sleep disorders and language or 
communication difficulties were excluded from the study. 
Patients were divided in to two groups. Group M: 
Melatonin group in which 0.02mg/kg melatonin was 
administered by oral route in the form melatonin tablets 
[Meloset 3 mg]sixty minutes before surgery. Group 
C:Control group in which multivitamin tablet was 
administered by oral route[Becosule tablet] 60 minutes 
before surgery. Anxiety was assessed using the VAS 
score for anxiety ( 0= no anxiety, 10= worst imaginable 
anxiety) after explaining about the same to the patients 
and the score was recorded.[11] Sedation was assessed 
using sedation score (awake =1, drowsy=2, asleep but 
arousable to voice=3, asleep but not arousable to 
voice=4)10,12,13.The score used to assess orientation was 

orientation score (0=no orientation,1=oriented with 
respect to either place or time,2=oriented with respect to 
both place and time).8,14,15 Patients were shifted to the 
preanesthetic room two hours before surgery .Basal 
anxiety score ,sedation score, orientation score ,heart rate 
and blood pressure were recorded.18 G IV canula was 
secured and an infusion of dextrose normal saline was 
started. The study drug or the placebo were given 60 
minutes before induction of anesthesia in a similar 
looking packets and patients were asked to take the drug 
in 10 ml of water. At 0,15,30,45,60 minute time intervals 
the VAS anxiety score, orientation score and sedation 
score were assessed by anesthesiologist unaware of the 
drug administered. Patients were shifted to the operation 
theater and pulse oximeter, noninvasive blood pressure 
and ECG were connected. Sixty minutes after giving the 
study drug anesthesia was induced .Injection propofol 
2mg/kg was used for induction and endotracheal 
intubation was done three minutes after giving 0.08mg/kg 
vecuronium bromide. Fentanyl 2μg per kg was used for 
intra operative analgesia. Oxygen, nitrous oxide (40:60) 
with isoflurane 0.8% and intermittent positive pressure 
ventilation was used to maintain anesthesia along with 
vecuronium increments of 0.05mg/kg. Patients were 
reversed with injection neostigmine 0.05 mg/kg and 
glycopyrrolate 0.02mg/kg on completion of surgery when 
they met the extubation criteria. Melatonin induced 
adverse effects like headache, nausea, depression, 
enuresis and dizziness were noted. Mean±SD has been 
used to present continous measurements and number(%) 
has been used for categorical measurements. 5 % level of 
significance is considered. Two tailed, independent 
Student t test is used for assessing significance of 
parameters on continuous scale between two groups and 
.Mann Whitney U test has been used to find the 
significance between two groups for parameters on non-
interval scale. Chi-square/ Fisher Exact test has been used 
to find the significance of parameters on categorical scale 
between two or more groups .p value< 0.05 is significant 
and p< 0.01 is strongly significant. SAS 9.2, SPSS 15.0, 
Stata 10.1 software were used for data analysis.  

 
RESULTS 
Number of patients, age, sex ratio, weight and duration of surgery were not different between the groups. 

 
Table 1: Demographics 

Patient characterastics Melatonin group Control group 
No of patients 30 30 

Age(yrs)Mean+SD 37.26±9.74 36.63±9.4 
Weight 55.9±8.31 55.7±8.03 

uration of surgery 76.00±19.94 71.13±12.54 
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Visual anxiety score 
The Mean VAS anxiety scores before administration of premedication in melatonin group and control group were and 
5.98±1.10 and 5.67±0.82 (P=0.172) without any significant difference. At 0 min the VAS anxiety score was 5.98±1.10 in 
the melatonin group and 5.67±0.82 in the control group (p=0.172.) being non significant. It was3.63±0.9 in the melatonin 
group and 4.83±0.71 in the placebo group(p,0.001) at 15 minutes after premedication and was strongly significant. At 
30,45 and 60 minutes following premedication the VAS scores for anxiety were significantly lower melatonin 
group(2.43±0.93, 1.30±1.09, 0.45±0.81 respectively in melatonin group and4.80±0.56, 4.70±0.56, 4.70±0.65 in the 
control group p<0.01 at all the intervals. 
 

Table 2: Visual anxiety score 
Visual anxiety score Melatonin group Control group P value 

Before premedication 5.98±1.10 5.67±0.82 0.172 
0 min 5.98±1.10 5.67±0.82 0.172 
15min 3.63±0.90 4.83±0.71 <0.001 
30min 2.43±0.93 4.80±0.56 <0.001 
45min 1.30±1.09 4.70±0.56 <0.001 
60min 0.45±0.81 4.70±0.65 <0.001 

 
Sedation score: 
All the patients had a sedation score of 1 in both the groups before administration of study drug. At 15 minutes twelve 
patients had a sedation score 1,sixteen had a score of 2 and two had a score of 3 in the melatonin group while in the 
control group all the thirty patients were awake with a sedation score of 1(p<0.01) and strongly significant .At 30 
minutes after premedication two patients had a sedation score of 1,eighteen patients had a score of 2 and ten patients had 
a score of 3 and in the control group all the thirty patients had a sedation score of 1(p0.01) and strongly significant. 
Forty-five minutes after premedication eight patients in melatonin group had a sedation score of 2 and twenty two 
patients had a score of 3 but in the control group all the patients had a score of 1 (<,0.01) and being strongly significant. 
At 60 minutes after premedication two patients in the melatonin group had a sedation score of 2 and twenty eight patients 
had a score of 3 while in the control group all the thirty patients were awake with a score of 1(p<0.01) and highly 
significant .None of the patients had a sedation score of 4 in both the groups .  

  
Figure 1:Mean sedation score           Figure 2: Orientation scores 

 
Orientation scores 
Patients in both the groups had orientation score of 2 at baseline,0,15,30,45,60 minutes after administering the study 
drug. 
Heart rate 
The mean baseline heart rates in both the groups were similar. In melatonin group at 15 minutes a significant decrease 
was seen(P=0.041)and at 30,45,60 minutes the heart rate decreased in a strongly significant manner (P<0.001) when 
compared to the control group. 
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Table 3: Heart rate 
Heart rate(bpm) Melatonin group control group P value 

Before premedication 92.05±13.39 89.70±8.92 0.359 
0 min 94.23±14.06 89.23±9.38 0.065 

15 min 81.25±12.84 86.63±10.18 0.041 
30min 77.10±12.26 86.33±9.35 <0.001** 
45 min 74.28±12.18 86.20±8.38 <0.001** 
60 min 71.95±11.04 86.90±8.45 <0.001** 

 
MEAN ARTERIAL PRESSURE[ MAP] 
There was no difference in the mean arterial pressure 
before administration of the study drugs between the 
groups .A significant fall in MAP was seen in the 
melatonin group after 15 minutes of drug administration 
with a maximal fall at 60 minutes( p<0.01). There was a 
fall in control group but was not significant from the 
basal value. 
 
DISCUSSION 
Unfavourable effects of preoperative anxiety is seen on 
both induction as well as maintenance of anaesthesia and 
it can also affect the recovery from anaesthesia. Good 
anaesthetic management necessitates the use of 
premedication in order to provide anxiolysis. Currently 
used drugs for premedication to reduce anxiety are 
effective, but certain undesirable effects and 
complications can be seen with them. Alternative 
medications with increased margin of safety yet 
producing a similar degree of anxiolysis is desirable. 
Sedative and hypnotic properties of melatonin are seen 
when administered exogenously. Based on this a 
postulation was made that melatonin on oral 
administration could be a potent and safe drug for 
anxiolysis and sedation.16,17 The previous studies done 
have yielded mixed results, in some melatonin producing 
good anxiolysis[18,12] while in others effective anxiolysis 
was not seen.[19,20]Therefore we conducted a study to 
evaluate the effectiveness of oral melatonin administered 
60 minutes before surgery in producing anxiolysis and 
sedation in adults when compared with placebo. We used 
0.2mg/kg oral dose of melatonin as previous studies done 
by Naguib et al21 found this to be effective. Exogenous 
melatonin has a peak effect between 60-150 minutes. So 
we administered the drug 60 minutes before the surgery. 
Number of patients, age, sex ratio ,weight and duration of 
surgery were not different between the group .The mean 
VAS anxiety score was significantly less in the melatonin 
group at 15,30,45 and 60 minutes after premedication 
being 3.63±0.92,.43±0.931.,30±1.090.,45±0.81 
respectively while the scores in the placebo group were 
4.83±0.71, 4.80±0.56, 4.70±0.56,4.70±0.65 at the above 
said time intervals and was strongly significant.(p<0.01). . 
and Naguib et al[16], Caumo et al [15], Mowafi et al21, in 
their studies found melatonin to produce good anxiolysis 

in relation to placebo similar to our findings .Anxiolysis 
seems to be due to activation of melatonin receptor and 
gamma-aminobutyric acid transmission.22 Capuzzo et al 
[19][ did not find a significant reduction in anxiety in the 
melatonin group compared to control .This could be due 
to a lesser dose of melatonin used by them(maximum 
10mg in contrast to 0.2mg/kg used in our study)..The 
mean sedation score in the melatonin group 
was1.75±0.54, 2.38±0.59, 2.83±0.38, 2.98±0.16 at 
15,30,45 and 60 minutes respectively and in the placebo 
group it remained at1.00±0.00 at all the specified time 
intervals. In a study done by Naguib et al [12] comparing 
midazolam ,melatonin and placebo highest sedation was 
seen in midazolam group than the melatonin group and 
was significant .however the sedation seen in melatonin 
group was significantly higher than in the placebo group 
.Acil et al [24] also found a significant difference in the 
level of sedation when comparing placebo and melatonin 
.The sedation seen in the melatonin group is better than 
the placebo group and not as deep as in midazolam group 
reducing the need for preoperative monitoring ..This 
correlates with our study. With respect to orientation in 
two studies, Naguib et al and and Acil et al found the 
orientation scores to be similar between the melatonin 
and placebo group .In our study also the orientation 
scores remained at two at all the time intervals in both the 
groups and is similar to the above studies .A significant 
fall in heart rate and MAP was seen in melatonin group at 
15,30,45 and 60 minutes after premedication while not 
much change was seen in the control group .This is 
because melatonin by reducing anxiety and producing 
sedation led to a significant reduction in heart rate and 
MAP. No side effects of melatonin were seen in our 
study. 
 

CONCLUSION 
We conclude that oral melatonin produces a significant 
anxiolysis and sedation without affecting orientation 
when given as a premedicant in the dose of 0.2mg/kg 
(tablet) sixty minutes before surgery without producing 
any side effects. Further studies are needed to evaluate 
different doses and formulations of melatonin.  
 

 



K Udaya Bhaskar, K V Suma, Tanuja, K V Srinivasan 

Copyright © 2019, Medpulse Publishing Corporation, MedPulse International Journal of Anesthesiology, Volume 11, Issue 1 July 2019 

REFERENCES 
1. Badner N H, Neilson W R, Munk S et al. Pre-operative 

anxiety detection and contributing factors. Can J Anes 
1990: fear. Anaesthesia 1972; 27:396-402. 

2. Ramsay MAE. A survey of preoperative fear. 
Anaesthesia 1972;27:396-402. 

3. Clarke RS. Premedication. In: T Cecil Gray Ed Nunn, 
Utting, Brown. General Anaesthesia 5th edition London 
Butterworths 1989:412-418. 

4. McCleane GJ, Cooper R. The nature of preoperative 
anxiety. Anaesthesia 1990;45:153-155. 

5. Maranets I, Kain ZN. Preoperative anxiety and 
intraoperative anesthetic requirements. Anesth Analg 
1999; 89 :1346-1351 

6. Samarkandi A, Naguib M, Riad W, Thalaj A, Alotibi W, 
Aldammas F, Albassam A._Melatonin vs. midazolam 
premedication in children: a double-blind, placebo-
controlled study. Eur J Anaesthesiol. 2005; 22(3):189-96. 

7. Cathi E Dennecry & Candy Tsouroubnis: Dietary 
Supplements & HerbalMedication In: Bertram G 
Katzung, Susan B. Masters, Anthony J Trevor editors. 
Basic and Clinical Pharmacology 12th edition, Mc Graw 
Hill 2012, P1125-1135. 

8. Melatonin Monograph: Ahern Med Rev 2005 10 (4):326-
36. 

9. Paul F. White, Matthew R. Eng.Ambulatory- (Outpatient) 
Anesthesia In:Ronald D. Miller, Lars I, Eriksson, Lee A. 
Fleisher, Jeanine P, Wiener-Kronis, William LYoung, 
editors. Miller's Anesthesia 7th edition.USA: Natasha 
Andjelkovic; 2010, p2419-2459. 

10. Naguib M, Samarkandi AH. Premedication with 
melatonin: A double blind, placebo controlled 
comparison with midazolam. Br J Anaesth 
1999;82(6):875-880. 

11. Naguib M, Samarkandi AH, Moniem MA, Mansour Eel-
D, Alshaer AA, Al-Ayyaf HA, Fadin A, Alharby SW. 
The effects of melatonin premedication on propofol and 
thiopental induction dose-response curves: a prospective, 
randomized, double-blind study Anesth Analg. 2006 Dec; 
103(6):1448-52. 

12. Naguib M, Samarkandi A H. The comparative dose-
response effects of melatonin and midazolam for 
premedication of adult patients: a double blinded, placebo 
controlled study. Anesth Analg 2000;91: 473-479. 

13. Donaldson M. Gizzarelli G. Chanpong B. Oral Sedation: 
A Primer on Anxiolysis for the Adult Patient. 
Anaesthesia Progress 54: 118-129, 2007. 

14. Yousaf F. Sect E. Venkatraghavan L, Abrishami A, 
Chung F. Efficacy and safety of melatonin as an 
Anxiolytic and Analgesic in the Perioperative Period 
Anaesthesiology 2010;113(4): 968-976. 

15. Caumo W, Tones F, Moreira NL Jr, Auzani JA, Monteiro 
CA, Londero G, Ribeiro DF. Hidalgo MP.The clinical 
impact of preoperative melatonin on postoperative 
outcomes in patients undergoing abdominal 
hysterectomy. 4 Anesth Analg. 2007; 105(5):1263-71. 

16. Naguib M, Samarkandi A H. The comparative dose-
response effects of melatonin and midazolam for 
premedication of adult patients: a double blinded, placebo 
controlled study. Anesth Analg 2000;91: 473-479. 

17. Dollins, AB, Lynch, HJ, Wurtman, RJ, Deng, MH, 
Kischka, KU, Gleason, RE, Lieberman, HR. Effect of 
pharmacological daytime doses of melatonin on human 
mood and performance. Psychopharmacology 1993; 
112(4):490-496. 

18. Sury M R J. Fairweather K. The effect of melatonin on 
sedation of children undenzoing, maunetic resonance 
imaging. Brit J Anaesth 2006; 98(2):220-225. 

19. Capuzzo M, Zanardi B. Schiffino E, Buccoliero C, 
Gragnaniello D, Bianchi S, Alvisi R. Melatonin does not 
reduce anxiety more than placebo in the elderly 
undergoing surgery. Anesh Analg 2006; 103(1); 121-3. 

20. Yousaf F, Seet E, Venkatraghavan Let al: Efficacy and 
safety of melatonin as an anxiolytic and analgesic in the 
perioperative period: a qualitative systematic review of 
randomized trials. Anesthesiology. 2010; 113(4):968-76. 

21. Mowafi HA, Ismail SA. Melatonin improves tourniquet 
tolerance and enhances postoperative analgesia in 
patients receiving intravenous regional anesthesia. Anesth 
Analg 2008; 107:1422-6. 

22. Jarratt J. Perioperative melatonin use. Anaesthesia and 
Intensive care 2011; 39(2):171-181. 

23. Acil M, Basgul E, Celiker V, Kara(o z AH, Demir B. 
Aypar U. Perioperative effects of melatonin and 
midazolam premedication on sedation, orientation, 
anxiety scores and psychomotor performance. Eur J 
Anaesthesiol 2004; 21:553-7. 

 
 
 

Source of Support: None Declared 
Conflict of Interest: None Declared  


