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ABSTRACT 
 

Introduction: Melatonin is a pineal hormone secreted in circadian manner, with a peak during 
evening and night. Night-time light exposure is a powerful suppressor of nocturnal melatonin 
secretion. Dopamine and serotonin have complex relationship in melatonin synthesis and 
secretion. Reduced levels of melatonin have been associated with severe depression. Melatonin 
exhibits GABA-like effects may be responsible to reduce anxiety.  
Objectives: To determine the Serum Melatonin levels with respect to bedtime and its correlation 
with the severity of anxiety and depression. Also, to find the difference in anxiety score, depression 
score and serum melatonin level with respect to gender. 
Methods: A cross sectional study was done amongst first year medical students, and anxiety and 
depression score was calculated using Hamilton’s anxiety and depression scale. Estimation of 
Serum Melatonin was done on the fasting morning blood samples.  
Results and Conclusion: The present study shows that there is no significant difference in 
melatonin secretion in the students with late bedtime. With the increasing severity of the anxiety the 
serum melatonin was found to be lower, but the difference was not statistically significant. Similar 
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results were observed with depression. The results shows non-significant higher anxiety and 
depression scores in females as compared to males. The study results also shows the significant 
high levels of melatonin in males as compared to females. Low melatonin levels in females may be 
attributed to high anxiety and depression in females. 
 

 
Keywords: Melatonin; sleep; anxiety; depression. 
 

1. INTRODUCTION 
 
Melatonin, the pineal hormone, is a peptide 
hormone secreted by the pineal gland, its 
chemical name is N-acetylmethoxytrypamine. It 
is secreted in a circadian manner, with a peak 
during the evening and night. Melatonin 
receptors belong to the class of G-protein-
coupled receptors named MT1 and MT21 and are 
primarily expressed in the Central nervous 
system (CNS); however, they are also widely 
distributed in other body tissues, together and 
separately. Within the CNS, the MT1 receptor is 
prominently expressed in the Suprachiasmatic 
Nucleus (SCN), the hippocampus, the retina, the 
caudate, putamen, the nucleus accumbens, the 
substantianigra and the ventrotegmental area 
[1,2]. Notably, most of these areas belong to the 
central dopaminergic pathways, suggesting a 
tight correlation between the melatonergic and 
monoaminergic systems, at least the 
dopaminergic one.  
 
The hypothalamic SCN and the hippocampus are 
two major sites of melatonin action in the CNS. 
The SCN activity is inhibited by melatonin via 
MT1 receptors [3], mostly during the daytime, 
when the SCN neuronal activity is higher. The 
main role of the pineal gland is to produce 
melatonin in response to the absence of light 
stimuli, which may, in turn, activate a glutamate-
mediated response from retinal receptors to SCN 
gamma aminobutyric acid (GABA)ergic neurons, 
thereby generating an environment-to-endocrine 
input translation that is at the basis of circadian 
rhythms in humans [4]. Located in the middle of 
the brain, although externally to the blood- brain 
barrier, the pineal gland represents a powerful 
triage organ, where neurotransmission signals 
from the SCN are converted to endocrine 
secretion, which, in turn, may regulate other 
monoaminergic neurotransmitter systems, such 
as dopamine, norepinephrine and serotonin. 
Melatonin secretion is obviously tightly 
dependent on the availability of serotonin in 
pinealocytes. Since serotonin is the precursor of 
melatonin, this neurotransmitter is, indeed, the 
principal actor of the light/dark circadian 
regulation of melatonin secretion [5]. Dopamine, 

indeed, is present in sympathetic nerves 
projecting to the pineal gland, not only as a 
precursor of norepinephrine, but also as a 
neurotransmitter, which has been demonstrated 
to have a crucial role in melatonin secretion 
control. Therefore, dopamine seems to exert a 
complex modulatory control on melatonin 
synthesis, highly dependent on light/dark cycles. 
Recent evidence demonstrated an entangled 
mechanism by which dopamine may regulate 
norepinephrine-dependent melatonin secretion. 
The complex relationships between the 
endogenous circadian pacemaker and the 
development of depressive symptoms are far 
from being elucidated [6]. The worsening of 
diurnal mood variation (DMV) with the early 
morning is a classic symptom of the melancholic 
features of major depressive disorder (MDD) and 
is one of the time-linked symptoms that has 
promoted speculation about the role of the 
circadian system in its pathogenesis [7]. MDD 
seems to be related to a disruption in the central 
circadian clock function and not to an alteration 
in a specific rhythm [6].  

 
In addition, the type of rhythm abnormality seems 
to be highly variable in depressed patients, 
including phase advance or phase delay of 
rhythms and increase or decrease in the rhythm 
amplitude [7]. There is substantial evidence that 
circadian rhythms are more attenuated in MDD 
than euthymic states, with decreased circadian 
amplitudes in core body temperature, motor 
activity, thyroid-stimulating hormone, 
norepinephrine (NE) and cortisol, as was found 
in several studies [9]. These decreased 
amplitudes might result from the weakened 
output of the endogenous oscillator and are one 
of the most relevant chronobiological 
abnormalities in depression that may be 
corrected by antidepressant drugs [8,9].  
 
In the current literature, anxiety among medical 
students is less studied than depression. A 2014 
systematic review of the prevalence of anxiety 
among medical students outside of North 
America found a large range of prevalence 
between 7.7% and 65.5% across 11 studies 10 
Anxiety symptoms are common in patients with 
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MDD. Several studies reported that the GAB 
Aergic mechanism is involved in the hypnotic 
action of melatonin [10,11]. Melatonin increases 
concentration of GABA in the hypothalamus [12], 
augments GABA turnover in several brain 
regions, increases GABA-induced chloride influx 
in the hypothalamus [13], potentiates GABAA 
receptor mediated current [14] and causes an 
enhancement of [3H] GABA binding [15]. 
Electrophysiological experiments in 
anaesthetized animals show that melatonin 
exhibits GABA-like effects [16]. The amygdala is 
a key circuit for processing neuronal inputs from 
other parts of the brain, initiating output signals to 
responding nuclei and generating various 
physiological responses related to anxiety [17,18] 
Some trial studies evaluating agomelatine 
treatment efficacy in depressed patients reported 
Hamilton Anxiety (HAMA) scale scores. 
Agomelatine (among a series of synthetic 
naphthalene melatonin analogs) was superior in 
reducing HAMA scores compared to sertraline 
[19].  

 
Physiologically, light exposure is the most 
effective environmental cue for melatonin 
secretion in humans. Several studies have 
reported a positive association between daytime 
light exposure and nocturnal melatonin levels 
[20,21]. Night-time light exposure is a powerful 
suppressor of nocturnal melatonin secretion 
through the activation of the suprachiasmatic 
nucleus of the hypothalamus, which contains the 
master biological clock [22]. Based on the 
literature, we hypothesized a negative 
relationship between melatonin level and 
dimensional measures of anxiety and depressive 
symptoms. Also increased prevalence of anxiety 
and depression is seen in females as compared 
to males. Literature studies have shown 
increased melatonin levels in females than in 
males [23,24,25]. Though other studies of 
melatonin in adolescents did not find significant 
sex differences [26,27] . 

 
1.1 Objectives 
 
The objective of the study was  

  
1) To see the late-night sleep effect on Serum 

Melatonin levels 
2) To investigate the correlation between 

Serum Melatonin levels and the severity of 
anxiety and depression symptoms. 

3) To find the difference in Serum Melatonin 
level with respect to gender. 

2. METHODS 
 
This is a cross sectional study done on first year 
M.B.B.S students of both sexes in the age group 
17-23 yrs. from urban and rural backgrounds of 
Government Medical College, during April – May 
2017. The study was approved by Institutional 
Ethical committee. We planned for purposive 
sampling, so our sample size was 100. 3 
students were absent (47 boys and 50 girls). 
They were informed about the purpose of the 
study and asked to participate in the study. An 
informed written consent was taken from all the 
volunteers medical students prior to the start of 
study.  
 

2.1 Data Collection 
 
A brief questionnaire was asked to all the 
participants regarding demographic components 
and bedtime i.e.  timing to go to sleep. Morning 
fasting blood samples were taken around 9 A.M 
under all aseptic precautions. Serum samples 
were stored at -70 degrees within 2 hrs of 
collection and processed within 7 days. Serum 
melatonin was estimated by ELISA METHOD 
(Elabscience).This ELISA kit uses Competitive-
ELISA as the method. The micro ELISA plate 
provided in this kit has been pre-coated with 
Human MT. During the reaction, Human MT in 
the sample or standard competes with a fixed 
amount of Human MT on the solid phase 
supporter for sites on the Biotinylated Detection 
Ab specific to Human MT. Excess conjugate and 
unbound sample or standard are washed from 
the plate, and Avidin conjugated to Horseradish 
Peroxidase (HRP) is added to each microplate 
well and incubated. Then the Substrate Reagent 
is added to each well. The enzyme-substrate 
reaction is terminated by adding Stop Solution 
and the color change can be measured 
spectrophotometrically at a wavelength of 450 
nm ± 2 nm. The concentration of Human MT in 
samples can be calculated by comparing the OD 
of the samples with the standard curve. The 
concentration of Serum Melatonin was 
expressed in pg/mL. The blood value range from 
several pg/mL during the day to more than 50 
pg/mL at its night time peak. 
 

Hamilton’s anxiety scale was applied to the study 
group. Anxiety scale consists of 14 items, each 
defined by a series of symptoms, and measures 
both psychic anxiety (mental agitation and 
psychological distress) and somatic anxiety 
(physical complaints related to anxiety). Each 
item is scored on a scale of 0 (not present) to 4 
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(severe), with a total score range of 0–56, where 
<17 indicates mild severity, 18–24 mild to 
moderate severity and 25–30 moderate to severe 
[28]. 
 

Hamilton’s depression scale was applied to the 
study group. This version contains 17 items 
(HDRS17) pertaining to symptoms of depression 

experienced. Method for scoring varies by 
version. For the HDRS17, a score of 0–7 is 

generally accepted to be within the normal range 
(or in clinical remission), while a score of 20 or 
higher (indicating at least moderate severity) 
[29]. 
 

2.2 Statistical Analysis 
 
Results of this study were analysed with 
statistical software as SPSS 21 version. Mean 
value with S.D, Median with range was taken. 
Non-parametric Kruskal- Wallis test, Mann 
Whitney test was used on median value for 
analysis and as a test of significance. p value of 
0.05 was considered statistically significant. 
 

3. RESULTS 
 
Table 1 shows the distribution of students with 
respect to their bed time. There is almost no 
difference to the melatonin level in the students 

with respect to bedtime. The p value was found 
to be 0.384 which is not significant. 
 

Table 2 shows the serum melatonin level in first 
year medical students according to their HMA 
scale grading. 12 students were normal, 77 
students with mild anxiety and 8 with moderate to 
severe anxiety. Serum melatonin was found to 
be lower with the increasing anxiety grade. The p 
value was 0.389 which was not significant. 
 

Table 3 shows the serum melatonin level in first 
year medical students according to their HMD 
scale grading. 76 students were normal, 13 
students with mild anxiety and 8 with moderate to 
severe depression. Serum melatonin was found 
to be lower with the increasing depression grade. 
The p value was 0.367 which was not significant. 
 

Table 4 shows anxiety and depression score with 
respect to gender. The results shows higher 
anxiety score in females as compared to males. 
The p value was found to be 0.07 which was not 
significant. The depression score was also higher 
in females as compared to males. The p value 
was 0.073 which not significant. 
 

Table 5 shows the level of serum melatonin in 
male was higher than in female gender. The p 
value was found to be 0.041 which was 
statistically significant. 

 
Table 1. Correlation of the bed time with serum melatonin levels 

 

Bed time  No.                Melatonin level p value 
Mean +_S.D Median (range) 

11 PM 17 30.51+_13.73 29.68   (7.66,54.20) 0.384 
11 PM- 12 AM 33 30.97+_13.52 31.87 (5.45,72.41) 
12 AM- 1 AM 32 30.69+_26.99 26.42 (4.39,128.20) 
1AM – 2 PM 15 30.79+_10.21 32.45   (12.98,48.44) 

 
Table 2. Correlation of serum melatonin level and anxiety level in the study group 

 

Anxiety level No.                 Melatonin level 
Mean +_S.D Median (range) 

Normal 12 34.10+_17.61 32.45 (4.67, 72.41) 
Mild 77 31.16+_19.16 29.68 (4.39,128.2) 
Moderate to severe 8 21.9+_10.75 15.57 (7.04,35.85) 

p value =0.329 
 

Table 3. Correlation of serum melatonin level and depression level in the study group 
 

Depression  level No                 Melatonin level 
Mean +_S.D Median (range) 

Normal 76 31.69+_16.83 31.39 (4.39,128.20) 
Mild 13 30.78+_29.12 21.6 (12.45,125) 
Moderate to severe 8 21.89+_10.62 18.53(7.04,35.85) 

p value =0.367 



 
 
 
 

Belsare et al.; IJBCRR, 29(6): 52-60, 2020; Article no.IJBCRR.57506 
 
 

 
56 

 

Table 4. Anxiety and depression score with respect to gender 
 

Variables Males Females p 
value Mean +_S.D Median(range) 

2:49 
Mean +_S.D Median (range) 

50:98 
Anxiety score 4.59+_4.9 3(0,21) 6.66+_6.31 4.5 (0,26) 0.07 
Depression score 3.53+_5.3 2(0,24) 4.93+_5.43 3.5(0,26) 0.073 

 
Table 5. Serum melatonin levels with respect to gender 

 
Gender  No.              Serum melatonin p value 

Mean +_S.D Median(range) 
Male 49 32.66+_18.27 32.99 (4.47,128.21) 0.041

* 

Female 48 28.82+_18.75 25.59 (4.39,125) 
 

4. DISCUSSION 
 
Melatonin secretion in humans exhibits diurnal 
variation: levels are lowest during the day, and 
peak overnight during sleep [30]. Melatonin 
release from the pineal gland may also be 
suppressed by exogenous factors, particularly 
natural and artificial light [31]. In studies of 
adults, significant inverse associations between 
exposure to light at night – often resulting from 
nightshift work – and melatonin levels have been 
documented [32]. However, the relationships 
between similar exposures and melatonin levels 
in younger populations have not been widely 
studied. The results of the present study shows 
that there is no significant difference in melatonin 
secretion in the students with late bedtime. 
Similar type of result was that, the night-time 
behaviours of adolescents, did not impact urinary 
melatonin levels [33]. 
 
The medical students experience a much higher 
prevalence of anxiety compared to the general 
population. This study depicted that, as the 
severity of anxiety increased, the levels of 
melatonin tended to be lower as compared to the 
students with normal to mild anxiety, but the 
difference was not found to be statistically 
significant. Studies have demonstrated that 
melatonin alleviated lipopolysaccharide-induced 
anxiety which suggested that melatonin may be 
used as adjuvant anti-anxiety treatment [34]. In 
addition, Bustamante and Lira used melatonin to 
reduce anxiety scores of patients [35].  
 

Major depression often accompanies panic 
disorder and other anxiety disorders. While 
depression and anxiety have distinct clinical 
features, there is some overlap of symptoms. For 
example, in both depression and anxiety, 
irritability, decreased concentration and impaired 
sleep are common. There are various factors 

associated with the increase of medical students’ 
depression and anxiety. In the present scenario, 
medical students are subjected to academic 
stress which lead to late night studies. Moreover 
these students are addicted to smart phone and 
late night use of smart phone. All these factors 
may cumulatively lead to disturbance in circadian 
rhythm affecting the Melatonin levels and also to 
increase in the prevalence of anxiety and 
depression. We found the level of melatonin was 
lower in moderate to severe depression as 
compared to normal to mild depression, but the 
difference was not statistically significant. As 
Melatonin biosynthesis and secretion are mainly 
regulated by norepinephrine; the level of 
Melatonin reflects the norepinephrine activity in 
brain. Melatonin secretion is an index of 
norepinephrine activity in depressed patients 
[36]. Earlier studies have found a correlation 
between melatonin levels and depression 
severity in patients [37,38,39]. However, both 
phase advance of melatonin secretion [40] and 
no significant phase shift of melatonin in 
depressed patients compared to controls [41,42] 
has been reported.Various publications have 
found no significant relationship between levels 
of melatonin and indices of depression severity 
[37,42,43,44]. 
 
Depression is more than twice as prevalent in 
young women than men. Our observation was 
high anxiety and depression score in females as 
compared to males. Similar finding has been 
reported by previous studies [45,46,47]. It could 
be because of differences in brain chemistry and 
hormone fluctuations. Hormonal differences are 
usually cited as the major explanation. 
Compared to men, women experience much 
more fluctuation in hormone levels that are 
associated with symptoms of depression. 
Estrogen and progesterone have been shown to 
affect neurotransmitter, neuroendocrine, and 
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circadian systems that have been implicated in 
mood disorders [48]. We also found high levels 
of Melatonin in males as compared to females. 
The difference was statistically significant. 
Previous studies have shown high levels of 
Melatonin in females as compared to males 
[49,50]. However, the clock time of peak 
Melatonin levels may differ between males and 
females because of differences in in-bed time. 
The low levels of melatonin attributed to females 
may be due to high prevalence of anxiety and 
depression in females. There are some 
limitations of our study, like small sample size 
with a limited range of depression severity, and 
confounding factors are not always accounted in 
the analysis (antidepressant medication, BMI, 
beta blockers, and season influenced melatonin 
secretion). We should identify epidemiological 
and social factors associated with anxiety in 
medical students in order to identify at-risk 
students and provide timely assistance and 
intervention. Also to investigate the circadian 
disturbance, circadian amplitude disturbance 
and phase shift effect of melatonin secretion due 
to anxiety and depression morning, evening and 
midnight (multiple) sample should be taken. 
 

5. CONCLUSIONS 
 

1. The night time behaviour of the first year 
medical students may not have significant 
impact on secretion of Serum Melatonin 
levels. 

2. Anxiety and depression are common 
mental health problems that come across 
the medical students, and the confounding 
factors responsible for it need to be taken 
care of.  

3. Severity of the anxiety and depression 
alleviate the secretion of Melatonin. 

4. Prevalence of Anxiety and depression is 
more in females than in males, which may 
be responsible for significantly lower levels 
of Melatonin in females as compared to 
males. 
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