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Abstract

Background: Surgery is one of the stressors that cause physiological and psychological stress. Anxiety and pain and their compli-
cations are very important in anesthesiology and many researches have been done to decrease or eliminate them. This training was
done to compare the effect of melatonin and gabapentin on pain and anxiety during lumbar surgery.
Methods: This study was a double-blinded clinical trial conducted on 90 patients undergoing lumbar surgery with general anes-
thesia in Golestan Academic Hospital in 2017. Patients were randomly assigned into 3 groups: 30 patients received 6 mg melatonin,
30 patients received 600 mg gabapentin, and 30 patients were on placebo (control), 100 minutes preoperatively. All patients were
given a fixed method of anesthesia. The pain intensity and patients’ satisfaction from analgesia measured at 1, 2, 6, 12, and 24 h after
surgery. The anxiety was measured 15 minutes before surgery and 1, 2, 6, 12, and 24 h after surgery.
Results: In our study, there was a significant difference between mean Visual Analog Score between melatonin and gabapentin
groups in comparison to placebo (P = 0.02). The intensity of anxiety among the groups was lower in melatonin and gabapentin
groups in comparison to placebo (P = 0.01).
Conclusions: The results show that pretreatment with melatonin or gabapentin decreases anxiety and pain in lumbar surgery.
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1. Background

Among the most clear and most predictable periop-
erative problem are post-operative pain and pre-operative
anxiety. Since anxiety can inspire aggressive reactions
by patients, handling and control of postoperative pain
would be problematic in such situations (1-5). In addition,
greater levels of postoperative pain may increase the risk
of surgical difficulties.

If anxiety is not controlled or prolonged, it can lead to
increased protein degradation, re duced wound healing,
increased risk of infection, altered immune response, elec-
trolyte imbalance and fluid changes, and changes in sleep
pattern. These factors prolong hospital stay and delay the
discharge of patients (6, 7). Postoperative pain is a form
of nociceptive pain relating peripheral mechano-receptor
stimulation. In addition, inflammatory, neurogenic, and
visceral mechanisms contribute to acute pain symptoms
(8, 9). Lumbar disc surgery has a lot of pain and anxiety af-

ter surgery; this can prolong the recovery period of the pa-
tient. Therefore, we need to take the necessary measures to
reduce the patient’s pain. A large number of drugs and var-
ious methods for reducing postoperative pain and anxiety
have been studied.

The analgesic, anti-inflammatory, anti-anxiety, and
anti-agitation effects of melatonin have been shown in sev-
eral studies (10). Several studies have reported that mela-
tonin, given as preoperative premedication, is associated
with sedation and preoperative anxiolysis without mental
dysfunction including the memory recall and driving per-
formances or the quality of recovery. Although some train-
ings indicate that preoperative administration of mela-
tonin can decrease postoperative pain and reduce narcotic
intake, its effect on pain and anxiety has not yet been clar-
ified to be recommended widely. In addition, some other
studies have found contentious results in this regard (11,
12).

Gabapentin is constructively similar to amino acid

Copyright © 2018, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License
(http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly
cited

http://anesthpain.com
http://dx.doi.org/10.5812/aapm.68763
https://crossmark.crossref.org/dialog/?doi=10.5812/aapm.68763&domain=pdf


Javaherforooshzadeh F et al.

inhibitory amino acid with aminobutyric acid and is
known as one of the new anticonvulsants. Gabapentin, a
well tolerable anti-epileptic drug with limited adverse ef-
fects, has analgesic, anticonvulsant, and anxiolytic effects.
Gabapentin is effective in the treatment of neuropathic
pain, itching, chronic pain, postoperative pain, over-active
children with epilepsy, prevention of migraine headache
attacks, and postoperative neuralgia. Gabapentin reduces
the voltage-dependent membrane calcium flow to the pos-
terior nerve endings of the mouse ganglia and, by reducing
the neurotransmitter release, it reduces the sensory nerves
as a process dependent on calcium. Another mechanism
for gabapentin analgesic function is the regulation of glu-
tamate receptors (n-methyl-D-aspartic acid and α-amino-
3-methyl-4-isoxazole-propionate / caynate) (13, 14). On the
other hand, the use of gabapentin in neuropathic pain
and control of postoperative pain has also been noted (15).
Additionally, gabapentin seems to be an anxiolytic with-
out amnesic effects, which is an important benefit for old
patients. Leung and colleagues reported that delirium is
significantly less in patients receiving gabapentin before
spine surgery (15).

2. Objectives

In this study, the efficacy of melatonin and gabapentin
in assessing the anxiety and postoperative pain in lumbar
spine surgery in patients referred to Golestan General Hos-
pital is done.

3. Methods

3.1. Trial Design and Population

After approval of the Ethics Committee of Ahvaz
Jundishapur University of Medical Sciences and written
permission to enter the study, there were 90 patients
who were referred to Golestan Hospital for operating dis-
copathy from Septamber to December 2017. This study
was performed as a randomized, placebo-controlled clin-
ical trial. This research was supported by the Pain Re-
search Center, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran, under proposal number pain-9602,
IR.AJUMS.REC.1396.86. All patients provided written in-
formed consent.

Patients were randomly assigned to 3 groups: mela-
tonin, gabapentin, and placebo. Inclusion criteria: aged 18
- 60, ASA (American Society of Anesthesiologist) class 1 or 2,
and spinal surgery at two or three levels laminectomy. Ex-
clusion criteria: emergency surgery, tumor surgery, mela-
tonin or gabapentin allergy, BMI (Body Mass Index) greater
than 35, anxiety disorder, autoimmune disease, consumer
warfarin, and drug abuse.

3.2. Interventions

Patients were randomly assigned to 3 group; mela-
tonin, gbapentin, and placebo group (Figure 1). A total of
100 minutes before induction of anesthesia in melatonin
(ESI, Italy), gabapentin (Daro Pakhsh, Iran), and placebo
groups a total of 6 mg melatonin, and 600 mg gabapentin
orally, and dummy pill as a placebo (that manufactured by
pharmacology school) with 30 ml of distilled water, were
respectively prescribed. Melatonin and gabapentin doses
were selected based on previous studies (16). After transfer-
ring the patient to the operating room bed, all patients un-
dergo standard monitoring including electrocardiogram,
pulse oximetry, and non-invasive measurements of blood
pressure and heart rate. At this time, the anxiety level
of the patients before surgery was recorded using Verbal
Analog Score (VAS) (from 0: no anxiety to 10: maximum
anxiety). After administering an appropriate intravenous
route and administering 10 cc / kg of isotonic fluid and
pre-oxygenating for 3 minutes, all patients were given a
fixed method of anesthesia with 0.03 mg / kg midazolam,
2 µg/kg fentanyl, 4 mg / kg Sodium thiopental (STP), and
0.5mg / kg atracurium. Hemodynamic monitoring includ-
ing SBP, DBP, MAP, HR, arterial oxygen saturation, and ECG
were monitored continuously during operation.

Preservation of anesthesia with 75% oxygen and isoflu-
rane 0.8%. Morphine (0.1 mg / kg) used as opioid.

3.3. Randomization and Blinding

Participants were randomly allocated to three groups
by using a computer-based randomization program (n =
30 in each group), which is showed in Figure 1. This was
a double-blind study in which patients and outcome eval-
uators were blinded, however, not the investigators due to
the nature of the interventions.

3.4. Outcomes

Primary outcomes: The pain intensity was measured
using a 10-point analog visual analog scale (VAS) at 1, 2, 6,
12, and 24 hours after arrival in the recovery room. Anxiety
was measured using a 10-point verbal anxiety score (VAS)
ranging from 0 to 10 (0 = completely calm, 10 = the worst
possible anxiety) at 15 min before surgery and 1, 2, 6, 12, and
24 hours after arrival in the recovery room. Patients’ satis-
faction from analgesia qualitatively (excellent, good, mod-
erate, and inappropriate equal to 4, 3, 2, and 1, separately)
in 24 hours after arrival in recovery room was recorded by
the person not aware of the study. Secondary outcomes:
First request of pain relive medication (petedine) from
the patient (minute) and also total amount of adminis-
tered petedine during the first 24hours after surgery were
recorded. Respiratory rate (RR), and blood pressure were
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Figure 1. Consort Flow Diagram

also measured at 1, 2, 6, 12, and 24 hours after drug prescrip-
tion.

Sample size: The sample size was determined render-
ing to a similar preceding study (13). A sample size of 30
patients in each group was planned to detect this differ-
ence with Type I error of 0.05 and Type II error of 0.20. To
compensate shifting from normality in data distribution,
30 cases were used in each group.

3.5. Ethical Considerations

Informed printed consent was obtained from all par-
ticipants and the Ethical Committee of Ahvaz Jundisha-
pur University of Medical Sciences approved this study in
2017 (Ref. No.IR.AJUMS.REC.1396.311). The study design con-
formed to the ethical guidelines of the 2008 Declaration of
Helsinki and it has been registered at the Iranian Registry
of Clinical Trials (IRCT ID: IRCT2017100436566N1).
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3.6. Statistical Methods

All statistical analyses were performed using SPSS ver-
sion 20. All main outcomes are presented as mean (±
SD) and frequency (%) for continuous and categorical vari-
ables, respectively. The statistical significance level was set
at a two-tailed type I error of 0.05, and deviation from ab-
normal distribution were determined by the Kolmogorov-
Smirnov and Repeated Measures ANOVA.

Univarate analysis was done by the Student t-test and
Mann-Whitney, Chi-square and repeated measures tests.
Mixed model, linear regression, and logistic regression
were used to evaluate the data in multivariate analysis.

4. Results

A total number of 90 patients included in this study,
were divided in 3 groups; receiving melatonin and
gabapentin and placebo, respectively. Characteristics
of the patients involved in the study are shown in Table
1. No statistically significant differences between groups
were found in the patients’ demographic and clinical char-
acteristics and ASA class (Table 1). Our findings showed
that melatonin and gabapentin had significant effects on
postoperative pain and anxiety and a decremental pattern
was recorded for both parameters (P < 0.05). Pain VAS
score is shown in Table 2. It was significantly lower in the
gabapentin group in comparison to the melatonin group
12 hours after surgery (1.7 ± 0.67 versus 2.4 ± 0.55, P =
0.03) and 24 hour after surgery (1 ± 0.37 versus 1.8 ± 0.58,
P = 0.02), however, in another time significant difference
was not recorded. Pain score in gabapentin and mela-
tonin group were lower at 1, 2, 6, 12, and 24h after arriving
to recovery room in comparison to placebo group (P <
0.05). Anxiety was affected by melatonin and gabapentin.
Its value was affected immediately after melatonin and
gabapentin medications, as decreased anxiety score (VAS)
from5.5 ± 0.81 in placebo group to 3.8 ± 0.77 and 4 ±
0.49in melatonin and gabapentin group, respectively 15
minutes before surgery (P = 0.04). Anxiety decreased at 1,
2, 6, 12, and 24 hour after arriving to the recovery room. Its
score was lower in gabapentin and melatonin groups in
comparison than the placebo at all times (P < 0.05). A total
of 24 hour after surgery, significant difference was seen;
anxiety score was 1.2 ± 0.44,1.4 ± 0.20 and 2.6 ± 0.36 in
gabapentin, melatonin, and placebo groups, respectively
(P = 0.03) (Table 3).

The time to first analgesic request was significantly
shorter in the placebo group (101.36±4.26 min) in compar-
ison to the melatonin (151.39 ± 8.42 min) and gabapentin
group (145.25 ± 6.35 min) (P = 0.03). Regarding the need
for opioid in the first 24 hours after operation, the rate of

petedin intake in the placebo group was higher than other
groups (P < 0.001), however, there was no important differ-
ence between involvement groups.

The patients’ satisfaction after 6 hours, were signifi-
cantly higher in melatonin and gabapentin groups than
the placebo (P = 0. 04 in the sixth hour after surgery and
P = 0. 02 in the 12th and 24th hour after surgery) (Table 4).
Blood pressure was not affected by used drugs, therefore
mean, systolic, and diastolic pressure was not significantly
different in any of the groups at the any time (P > 0.05)(Ta-
ble 5). Respiratory rate showed a similar pattern and did
not show any significant difference between groups (P >
0.05).

5. Discussion

The present study was a double-blind randomized con-
trolled trial that was designed to determine the efficacy of
melatonin and gabapentin in decreasing the anxiety and
postoperative pain in lumbar spine surgery. Our findings
showed that melatonin and gabapentin are useful in re-
ducing pain and anxiety after lumbar spine surgery. Pain
score was significantly lower in the gabapentin group in
comparison to the melatonin group 12 h after surgery (P
= 0.03) and 24 hour after surgery (P = 0.02). Postoper-
ative anxiety was affected by melatonin and gabapentin.
Its value was affected immediately after melatonin and
gabapentin medication as decreased anxiety score from 7.2
in placebo group to 3.8 ± 0.77and 4 ± 0.49 in melatonin
and gabapentin group, respectively (P = 0.01). Previous
studies have shown the effectiveness of both drugs in re-
ducing pain and anxiety after a variety of surgeries (13-15,
17-21). A systematic review study in Canada found that in
9 out of 10 randomized clinical trials in adults over the pe-
riod 2008-2010, melatonin was effective in reducing preop-
erative anxiety compared with placebo (16). In one study by
Khezri et al., anxiolytic and pain relief effects of gabapentin
and melatonin in cataract surgery were compared. They
have shown that the level of anxiety was significantly lower
with both anxiolytic drugs in a similar way compared to
placebo (22).

In a study done in India, patients who were candidates
for cholecystectomy from 20 to 50 years of age were also
taking gabapentin in comparison with acetaminophen or
placebo. In groups that received gabapentin, reduced pain
and need for postoperative analgesics was recorded (23).

Glutamate, GABA, and opioids are involved in analgesic
effects of melatonin. For example, melatonin activate opi-
oid receptors and decrease formation of CAMP in neurons.
In addition, it opens K channels through opioid recep-
tors of potassium channels and activates the analgesic sys-
tem in the spinal cord by hyper-polarization, thus, inhibits
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Table 1. Characteristics of the Patients with Lumbar Surgery Involved in the Studya

Gabapentin (n = 30) Melatonin (n = 30) Placebo (n = 30) P Value

Age, y 45 ± 6.1 49 ± 4.7 48 ± 5.6 0.61

Gender,male/female 14/16 13/17 15/15 0.54

Weight, kg 79 ± 5.5 83 ± 4.8 82 ± 6.3 0.92

Duration of surgery,min 80 ± 5.2 80 ± 4.6 75 ± 5.1 0.83

aValues are expressed as mean ± SD except gender.

Table 2. Pain Intensity (VAS Score) Measured in Groups During Lumbar Surgery (n =
30)a

Time, h Gabapentin Melatonin

1 3.9 ± 0.31 4 ± 0.83

2 4.3 ± 0.49 4.4 ± 0.37

6 3.8 ± 0.60 3.8 ± 0.60

12 1.7 ± 0.67 2.4 ± 0.55

24 1 ± 0.37 1.8 ± 0.58

aValues are expressed as mean ± SD except gender.

pain transfer (15). On the other hand, melatonin can de-
crease the expression of lipoxygenase and cyclooxygenase
enzymes and therefore, prevents the formation of inflam-
matory precursors (17). Gabapentin can interfere with the
release of neurotransmitters from sensory neurons, which
is calcium dependent. Gabapentin also seemed to be an
anxiety reducing agent without the forgetfulness effects,
which is of great benefit to the elderly people (19).

Among the studied indices, pain intensity was signifi-
cantly lower in the gabapentin group than the melatonin
group, whereas the other indices did not show a significant
difference between the two groups. In a study in Egypt on
patients aged 30 - 55 years, one hour before the abdominal
surgery gabapentin and melatonin was prescribed to eval-
uate the efficacy of them in reducing postoperative pain
and required analgesics. In the gabapentin group, the time
required to administer the first dose of the analgesic was
longer after surgery and the number of patients requir-
ing postoperative analgesia was significantly lower than
that of the melatonin and control group. In addition, the
pain reductive effects of gabapentin were more than mela-
tonin (17). Freedman and O’Hara showed that administra-
tion of gabapentin near the surgical time in mammoplasty
patients decrease use of narcotics after surgery by 21% (24).

Drowsiness, the most common side effects of
gabapentin are: confusion, ataxia, swelling, and feel-
ing of tiredness that diminishes 2 weeks after drug use
(24). In this study a single dose of gabapentin was used,
thus, patients did not report any side effects. Ismail et

al., (19) found that MAP was significantly reduced after
melatonin premedication, although it was described
that this difference, at some points, was unimportant
between the groups that was consistent with our results.
However, a large dose of melatonin may produce obvious
results. Sadat Hosseini et al., (25) showed that after taking
gabapentin and melatonin, the intensity of postoperative
pain has significantly decreased compared to control
group that is consistent with the results of this study.

5.1. Limitations

Some limitations of this paper should be acknowl-
edged. The sample size of this study was small and this
could have affected the results.

5.2. Conclusions

Finally, the results of this study showed that pain and
anxiety were significantly lower in gabapentin and mela-
tonin groups and more satisfaction were recorded. Pain
VAS score was significantly lower in gabapentin group after
12 and 24 h in comparison to melatonin, however, anxiety
score was not different between the gabapentin and mela-
tonin group. Therefore, administration of gabapentin and
melatonin before lumbar surgery is recommended in or-
der to make patients more satisfied.
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Table 3. Anxiety Score (VAS Score) Measured in Groups During Lumbar Surgery (n = 30)a

Time Gabapentin Melatonin Placebo P Value

15min before surgery 4 ±0.49 3.8±0.77 5.5±0.81 0.04

1 3.3 ± 0.65 3.4 ± 0.81 4.8 ± 0.69 0.02

2 3 ± 0.75 3.1 ± 0.59 3.4 ± 0.64 0.03

6 2.2 ± 0.41 2.4 ± 0.63 3 ± 0.79 0.03

12 1.8 ± 0.30 1.9 ± 0.24 2.8 ± 0.58 0.02

24 1.2 ± 0.44 1.4 ± 0.20 2.6 ± 0.36 0.02

aValues are expressed as mean ± SD except gender.

Table 4. Patients’ Satisfaction from Analgesia in Groups Receiving Melatonin, Gabapentin or Placebo During Lumbar Surgery (n = 30)a , b

Time, h Gabapentin Melatonin Placebo P Value

1 2.1 ± 0.42 2.2 ± 0.27 1.7 ± 0.38 0.6

2 2.3 ± 0.35 2.4 ± 0.35 2 ± 0.44 0.09

6 2.6 ± 0.37 2.7 ± 0.41 2.2 ± 0.65 0.04

12 3.1 ± 0.43 3 ± 0.72 2.3 ± 0.51 0.02

24 3.6 ± 0.23 3.5 ± 0.11 2.5 ± 0.66 0.02

aValues are expressed as mean ± SD.
bVerbal rating scale including: 4 as excellent, 3 as good, 2 as moderate and 1 as inappropriate.

Table 5. Trends in Blood Pressure Changes in Groups Receiving Melatonin, Gabapentin or Placebo During Lumbar Surgery (n = 30)a

MAP SBP DBP

Time, h Gabapentin Melatonin Placebo P Value Gabapentin Melatonin Placebo P Value Gabapentin Melatonin Placebo P Value

1 87.3 ± 3.5 88.3 ± 4.1 91 ± 4.8 0.1 118 ± 5.6 119 ± 3.7 121 ± 5.2 0.3 73 ± 5.2 74 ± 3.9 73 ± 5.1 0.40

2 86.3 ± 4.4 89 ± 2.8 83.3 ± 4.1 0.3 120 ± 4.2 123 ± 3.1 125 ± 3.8 0.3 75 ± 4.8 73 ± 4.1 76 ± 5.6 0.20

6 83 ± 2.9 82.6 ± 3.4 84.2 ± 4.2 0.4 118 ± 6.2 117 ± 4.9 115 ± 4.1 0.2 71 ± 4.5 66 ± 5.3 71 ± 3.5 0.30

12 85.6 ± 3.6 80 ± 3.5 86.7 ± 3.7 0.1 113 ± 4.1 112 ± 3.6 113 ± 3.2 0.2 69 ± 3.9 68 ± 4.9 68 ± 3.8 0.40

24 87 ± 4.9 84.3 ± 3.2 87 ± 4.2 0.2 120 ± 5.1 115 ± 2.5 118 ± 3.4 0.3 70 ± 4.1 71 ± 3.7 67 ± 4.7 0.20

Abbreviations: MAP, mean arterial pressure; SBP, systolic blood pressure; DBP, diastolic blood pressure.
a Values are expressed as mean ± SD.

aspects of the study have been omitted, and that any dis-
crepancies from the study as planned (and so registered)
have been explained. The reporting of this work is com-
pliant with CONSORT guidelines. Source of support: Pain
Research Center, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran.
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