
Introduction
Melatonin (N-acetyl-5-methoxytryptamine) is a hormone 
produced by the pineal gland in the brain, and its main 
function is regulating the circadian rhythm, regulating the 
sleep-wake cycle (1), pubertal development, and seasonal 
adaptation (2). Melatonin distributes temporal cues to 
its receptors in different tissues, leading to their daily 
rhythmicity (3). Melatonin is secreted at night, and its 
secretion is suppressed by exposure to light (4). Its levels 
are also related to the length of the night, i.e., on long 
nights, there is a longer duration of secretion (5). Thus, 

melatonin secretion undergoes seasonal fluctuations 
according to the lengthening and shortening of the night’s 
duration in winter and summer, sometimes leading to 
seasonal affective disorders (6). 

On the other hand, melatonin can exert a protective 
role against age-induced conditions like skin aging (7), 
rheumatoid arthritis (8), and cardiac function (9). The 
antioxidant effects of melatonin protect the human body 
against cancer and aging by lowering free radicals (10-13). 
Melatonin, as a regulator of mitochondrial bioenergetic 
function and an autophagy regulator, is regarded as a 
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Abstract
Background: Islamic instructions suggest waking up near dawn and praying to Allah. This is the time of maximum melatonin 
secretion, a hormone whose main function is regulating the circadian rhythm. Melatonin secretion declines with age, leading to 
different clinical consequences. This study investigated the melatonin levels among night vigil prayers, non-prayer late sleepers, 
and those with regular night sleep.
Methods: A questionnaire including information about age, gender, education, and occupation was used to collect the 
demographic information of the participants. Melatonin was measured with two blood draws (23:00 to 24:00 and 9:00 to 10:00). 
Results: There was a significant difference between the night vigil prayers’ nocturnal and daily melatonin and the melatonin 
levels of the other two groups. There was no significant difference in the average daily serum melatonin levels between regular 
night sleepers and non-praying late sleepers (P = 0.306). Moreover, a significant negative relationship was found between age and 
nocturnal melatonin (r = 0.38, P < 0.0001) and between age and daily melatonin (r = 0.25, P = 0.02).
Conclusion: Night vigil prayers had higher average nocturnal and daily serum melatonin levels than non-praying late sleepers 
and regular sleepers. Therefore, waking up at night accompanied by approaching Allah, prayer, supplication, and positive 
thoughts was related to release in melatonin.
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potential treatment for chronic and neurodegenerative 
disorders such as Parkinson’s disease or Alzheimer’s 
disease, gastrointestinal diseases and metabolic and 
behavioral disorders, cancer, obesity, and viral infections. 
It could prevent the lethal effects of septic shock or 
ischemia-reperfusion (14-16). Extra-pineal melatonin 
plays an essential role in the homeostasis of organs and 
tissues. It is a first-line defense in organs exposed to the 
surrounding environment, avoiding the activation of 
the immunological system (17). Melatonin decreases 
sleep disorders, increases total sleep time, and improves 
sleep quality (18,19). It has also been used as an adjuvant 
therapy for cancer, effective in tumor remission and 
alleviating the side effects of radio-chemotherapy (20), 
nausea, vomiting, and hypotension (21). It significantly 
decreases the incidence of delirium in aged patients in 
medical wards (22). It has been used to manage pain and 
enhance preoperative and postoperative analgesia (23). 
Melatonin is helpful for the neuroprotection of the fetus 
in pregnant women (24). It has been negatively correlated 
with multiple sclerosis progression in human beings (25). 
Melatonin has also been used as an alternative medicine 
for COVID-19 (26). The influence of sleep duration on 
breast cancer risk is supposed to occur via its effect on 
melatonin levels (27), and the disruption of the molecular 
circadian clock has been reported in ovarian, endometrial, 
prostate, and hematological cancers (28).

Melatonin secretion declines with age, leading to 
insomnia and some clinical consequences (29). There 
are very low amounts of melatonin in meat, vegetables, 
beans, and other foods, but these are not enough to meet 
our bodily needs (5). Exogenous melatonin is used for 
therapeutic purposes in different health conditions (30).

Muslims are encouraged to wake to pray sometime 
between midnight and dawn. This waking is termed 
“tahajjud” in the Holy Quran and other Islamic scripts. 
The night prayer or tahajjud prayer is an opportunity 
for Muslims to talk to their creator privately. Allah has 
promised extraordinary rewards for this prayer in the 
Holy Quran (31), “And during a part of the night, pray 
tahajjud beyond what is incumbent on you; maybe your 
Lord will raise you to a position of great glory” (The 
numbers in parentheses are respectively the number of 
Surah – chapter– and Ayah – verse; 17:79). The Holy 
Quran describes the noble servants of Allah as “the patient, 
and the truthful, and the obedient, and those who spend 
(benevolently) and those who ask forgiveness in the morning 
times” (3:17), And “they who pass the night prostrating 
themselves before their Lord and standing” (25:64), and 
“they used to sleep but little in the night” (51:17). In other 
verses, Allah glorifies dawn itself, when He swears to “the 
night when it departs” (81:17), and orders his prophet to 
“rise to pray in the night except a little” (73:2). Then Allah 
admires those who pray at nights, “Their sides draw away 
from (their) beds, they call upon their Lord in fear and in 

hope, and they spend (benevolently) out of what We have 
given them; so no soul knows what is hidden for them of 
that which will refresh the eyes; a reward for what they did” 
(32:16-17).

Night prayer is a recurring suggestion by the Holy 
Prophet and his Holy Household, the infallible Muslim 
Imams. Those bound to this form of worship have been 
called “the noblest of people” in the words of Imams. Thus, 
tahajjud and waking for prayer, Quran recitation, and 
approaching Allah to deepen a relationship with Him 
have been traditionally adopted as a part of the lifestyle 
by great Muslim scholars and wise people. This worship 
could be helpful in spiritual enforcement, considering the 
spiritual needs (32) expected to be more critical among 
the elderly. Moreover, aged people experience a greater 
risk of cardiovascular disorders, heart attacks, and other 
diseases associated with melatonin shortage (33). 

Regarding the Islamic instructions about tahajjud near 
dawn and its coincidence with the time of melatonin 
secretion and the vast effects of this hormone on health, 
it seemed that finding a relationship between the two 
could provide a cue for better and healthier aging. This 
study investigated melatonin levels among night vigil 
prayers, non-prayer late sleepers, and those with regular 
night sleep.

Methods
Design and setting
This was a descriptive and analytical cross-sectional study 
conducted in 2020 in Yazd, a central city of Iran. 

Participants
Ninety people in three categories of night vigil prayers, 
non-prayer late sleepers, and those with regular night 
sleep participated in the study. Each group consisted of 
30 persons.

Sampling
The convenience method was adopted for sampling. The 
general inclusion criteria were being above the age of 
puberty (9 for girls and 15 for boys), at which Muslims are 
required to fulfill their religious obligations and rituals, 
including prayers and being married. The specific criteria 
for each group of participants were as follows:
•	 The night vigil prayers made tahajjud an inseparable 

part of their lives, spending at least one hour from 
midnight to dawn praying.

•	 Non-prayer late sleepers were awake for at least one 
hour simultaneously without worship or praying.

•	 Those with regular night sleep were asleep from 
midnight to dawn.

The exclusion criteria were being on the night shift at 
work, being under medical treatment, being addicted, 
using night light during sleep, and sleeping in noisy 
environments.
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The groups were adjusted/matched in terms of the two 
variables of age and gender.

Data collection
To provide the data regarding the background variables, 
we used a questionnaire, including information about age, 
gender, education, and occupation.

Melatonin was measured with two blood draws (6,7) 
(from 23:00 to 24:00 and from 9:00 to 10:00). Blood 
sampling was done by a certified lab technician at work 
or at home with prior arrangement. In each session, 3 
mL of blood was taken. Then, the serum of the blood 
samples was separated and frozen at zssssx-20 °C until 
the melatonin level was measured. We used the ELIZA 
method (Statfox 2100 Awareness Company USA) and 
Zell Bio GmbH (Germany) to measure the melatonin 
hormone. No. ZB-11013C-H9648 kits were used 
according to the manufacturing company’s instructions 
and quality control after the dilution of solutions and 
reagents.

Data analysis
The data were analyzed by SPSS 21 using the one-sample 
Kolmogorov-Smirnov test, Pearson’s chi-square, Pearson’s 
correlation coefficient, and ANOVA. The significance 
level was set at 0.05.

Results
Ninety people in three groups of night vigil prayers, non-
prayer late sleepers, and those with regular night sleep 

participated in the study in groups matched in age and 
gender. Table 1 shows the demographic characteristics of 
the participants:

The data analysis showed a significant difference 
between the average nocturnal melatonin serum levels 
among the three groups of participants (Table 2 and 
Figure 1). The average daily melatonin serum level was 
not significantly different between the regular night 
sleepers and non-praying late sleepers groups (P = 0.306). 
However, this difference was significant between the 
night vigil prayers and the other two groups (Table 2 and 
Figure 2). Moreover, an adverse significant relationship 
was found between age and nocturnal melatonin 
(r = 0.38, P < 0.0001) and between age and daily melatonin 
(r = 0.25, P = 0.02).

Discussion
This study examined blood melatonin levels among 
the three groups of night vigil prayers, non-praying 
late sleepers, and regular night sleepers. The results 
showed a significant relationship between age and the 
amount of melatonin secretion, both within and among 
different groups.

The research also showed a significant difference in the 
average nocturnal melatonin secretion among the three 
groups. Meanwhile, the average daily melatonin secretion 
in the vigil night prayers significantly differed from the 
non-praying late sleepers and the regular night sleepers. 
However, there was no significant difference between 
the non-praying late sleepers and regular night sleepers 

Table 1. Demographic characteristics of the night vigil prayers, non-prayer late sleepers, and regular night sleeper participants

Variable Night vigil prayers Non-prayer late sleepers Regular night sleepers P value

Age, Mean (SD) 44.10 (11.30) 41.57 (10.25) 44.60 (12.02) 0.535

Gender, No. (%)

Male 19 (63.3) 20 (66.7) 19 (63.3)

0.447Female 11 (36.7) 10 (33.3) 11 (36.7)

Sum 30 30 30

Education, No. (%) 

Illiterate 2 (6.7) 2 (6.7) 9 (30)

0.021

Under diploma 14 (4.7) 2 (6.7) 7 (23.3)

High-school diploma 8 (26.7) 2 (6.7) 0 (0)

Associate degree 0 (0) 1 (3.3) 0 (0)

Bachelor’s 5 (16.7) 17 (56.7) 10 (33.3)

Master’s 1 (3.3) 5 (16.7) 4 (13.3)

Seminary 1 or 2 0 (0) 1 (3.3) 0 (0)

Sum 30 30 30

Occupation, No. (%)

Homemaker 9 (30) 13 (3.3) 4 (13.3)

 < 0.0001

Laborer 10 (33.3) 3 (10) 1 (3.3)

Government clerk 3 (10) 9 (90) 17 (56.7)

Clergyman 0 (0) 0 (0) 1 (3.3)

Student 3 (10) 0 (0) 7 (23.3)

Self-employed 5 (16.7) 5 (16.7) 0 (0)

Sum 30 30 30
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regarding average melatonin secretion. This means that 
the average nocturnal and daily melatonin secretion in 
people awake at night for night prayers is higher than 
those awake at night without night prayers and those 
with regular night sleep. The difference between the two 
groups who were awake at night is worth consideration. 
However, the group performing night prayer showed a 
higher level of melatonin secretion, which can result from 
prayer, invocation, and goodwill. This is following the 
Islamic recommendations about the sleep-wake behavior 
of Muslims (34).

The French philosopher Rene Descartes described the 
pineal gland as “the seat of the soul” (35). Considering the 
vital role of melatonin as a product of the pineal gland, 
this implied that the soul and spiritual conditions affect 
physical health. However, the mechanism of this effect was 
not clear. The remarkable research findings about the role 
of melatonin in health may be seen as clues to how these 
effects are exerted. Melatonin is a biological modulator 
of mood, sleep, sexual behavior, reproductive alterations, 
immunologic function, and circadian rhythms (35). 
Previous studies have indicated the relationship between 
melatonin and different health conditions, including 
cancer (36), metabolic and cardiovascular disorders, 
gastrointestinal conditions, neonatology and pediatrics, 
neurodegenerative disorders, mental disorders, pain 
syndromes, reproductive functions, sleep disorders, and 
traumatic injuries (37). The close relationship between 
melatonin and the circadian rhythm and the relationship 
between circadian rhythms and psychological disorders 
like depression (38) are among the major findings aligned 
with this study’s aims. 

Because of the determining effect of melatonin on 
different aspects of health, including its high potential in 
detoxifying free radicals and protecting cellular systems 
(39), its role in regulating both inflammation and motility 
in the gastrointestinal tract (40), and its protective 
effect against neurodegenerative diseases such as stroke, 
Alzheimer’s disease, Parkinson’s disease, Huntington’s 
disease, and amyotrophic lateral sclerosis (41), it seems 
that we have sufficient scientific evidence to convince us to 
investigate exact ways to increase the amount of melatonin 
in those who are subject to its decline. The findings of this 
study regarding the significant relationship between night 
prayer and melatonin level, accompanied by the empirical 
findings on the significant role of melatonin on health, 
could provide valuable hints to correct healthy lifestyles. 
Islamic instructions have pointed out the physical health 
outcomes of night prayer and its spiritual and otherworldly 
rewards. Imam Reza (PBUH), in a hadith, has mentioned 
the role of night prayer in the longevity of life (42).

The issue of melatonin and attempting to compensate 
for its decline is very important in the elderly. Decreased 
melatonin secretion is amplified with a smaller intake 
of foods that may contain small quantities of melatonin. 
Aging, along with dementia, psychiatric disorders, and 
sleep disorders, are among the factors altering melatonin 
secretion levels (43). Thus, exogenous melatonin is used 
to treat insomnia in the elderly with nocturnal melatonin 
deficiency or experience an abnormality in melatonin 
secretion (44). 

The findings of this study are important because of 
the significant effect of melatonin on different aspects of 
health, including its cytoprotective effects on tissues and, 

Table 2. Comparison of daily and nocturnal serum melatonin levels (µg/L) among the three groups: night vigil prayers, non-prayer late sleepers, and regular 
night sleepers

Group Nocturnal melatonin serum levels P value Daily melatonin serum levels P value

Night vigil prayers 386.63 (66.87)

 < 0.0001

305.37 (77.65)

 < 0.0001Non-prayer late sleepers 335.03 (34.52) 253.37 (51.25)

Regular night sleepers 278.80 (44.92) 237.37 (47.19)

Figure 1. Means and error bars (95% CI) of nocturnal serum melatonin levels. 
Comparison of daily and nocturnal serum melatonin levels (µg/L) among the 
three groups: night vigil prayers, non-payer late sleepers, and regular night 
sleepers (P = 0.0001)

Figure 2. Means and error bars (95% CI) of nocturnal serum melatonin levels. 
Comparison of the melatonin serum level day and night (µg/L) among the 
three groups: daily and nocturnal (P = 0.0001)
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accordingly, against aging, neurodegenerative diseases, 
immunomodulation, and cancer (45). Because of the effects 
of melatonin on the circadian rhythm and its other health 
outcomes, it has been considered a sleeping aid for elderly 
people (46). Apart from melatonin therapy, alternative and 
complementary solutions have been adopted to increase 
melatonin secretion and reduce insomnia and other related 
disorders (47). However, according to this study’s findings, 
we could think of other non-medical solutions. This needs 
further investigation, but we could think of other religious 
and spiritual indicators like moral virtues, religious 
attitude, and piety as effective on melatonin secretion and 
its subsequent outcomes. 

The study’s main limitation was the existence of 
confounding variables such as sleep cycle, nutrition 
style, urban or rural lifestyle, underlying disease, etc, 
and it was not possible to eliminate the effect of all these 
confounding variables in this research.

Conclusion
This study showed that the average nocturnal and daily 
melatonin levels in the night vigil prayers were higher 
compared to the non-praying late sleepers and regular 
night sleepers. Therefore, waking up at night to approach 
Allah and engage in prayer, supplication, and positive 
thoughts is associated with the release of the melatonin 
hormone and can be considered in regulating sleep 
and improving physical and mental health. However, 
cohort studies and studies with more accurate control 
of confounding factors are suggested to understand this 
relationship further.
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