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ABS TRACT  
 

 

BACKGROUND 

The role of vitamin D in normal human physiology has garnered a lot of discussions 

lately. It is now considered that Vitamin D exerts multiple effects beyond its role in 

bone physiology. Growing evidence suggests an association between 

hypovitaminosis D and sleep disorders, thus increasing the interest in the role of 

this vitamin in sleep. Vitamin D receptors have been found in the brain regions 

involved in sleep regulation, and vitamin D appears to be involved in regulating the 

sleep wake cycle. The study intended to explore the proportion of patients with 

excessive daytime sleepiness having vitamin D deficiency. 

 

METHODS 

This was a cross sectional study conducted in an urban primary care psychiatric 

clinic. The vitamin D levels of seventy-five patients who attended the clinic with 

complains of decreased sleep between the ages of 20 -75 years was collected. Their 

sleep score was assessed using Epsworth sleepiness scale and proportion with their 

vitamin D deficiency was analysed. 

 

RESULTS 

Of the 75 patients, 40 (53.3 %) were males and 35 (46.7 %) were females. The 

average vitamin D of the population was 16.62 with a standard deviation of 9.17. 

(16.62 ± 9.17). Of the analysed patients 13 (17.3 %) had severe vit D deficiency, 40 

(53.3 %) had moderate deficiency and 19 (25.3 %) had mild deficiency. 3 (4 %) 

patients had normal vitamin D levels. 

 

CONCLUSIONS 

Vitamin D has both a direct and an indirect role in the regulation of sleep. Although 

vitamin D deficiency has been associated to sleep disorders, there is still scant 

evidence to concretely support the role of vitamin D supplementation in the 

prevention or treatment of sleep disturbances; indeed, more intervention studies 

and RCT are needed to better clarify these aspects. 
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BACK GRO UND  
 

 

 

Since the last few decades sleep disorders have emerged as a 

major health problem evolving into epidemic proportions 

worldwide.1,2,3,4 There is increasing evidence suggesting the 

possibility that the sleep disorders might be a cause for other 

lifestyle disorders like depression, cerebrovascular events, 

hypertension, diabetes, coronary artery diseases5 and chronic 

pain, which are now considered serious public health issues 

in the current era. Sleep is regulated by different regions of 

the brain, mainly the hypothalamus. A number of 

neurotransmitters in these different brain areas are involved 

in coordinating the sequential events of sleep onset to the 

timely progression of the different stages of sleep. 

Vitamin D, which is a fat-soluble vitamin is also a pro-

hormone having multiple actions on our body including 

calcium homeostasis6 and immunity.7,8 Calcitriol (1a, 25 - 

(OH) 2D), the active form is synthesised by the final 

hydroxylation in the kidneys. It binds to the vitamin D 

receptor (VDR), which also acts as a transcription factor that 

translocates to the cell nucleus. Inside the cell, in the nucleus 

it is heterodimerized with the retinoid X receptor (RXR). This 

calcitriol-VDR-RXR complex couples to a specific sequence of 

DNA known as the Vitamin D response element (VDRE), 

which is associated with promoters of several target genes 

and co-activator molecules.9,10 

An inadequate level of vitamin D has been linked to a 

number of diseases including metabolic disorders,11 

psychiatric, respiratory and cardiovascular disorders,12 

autoimmune conditions, and cancers as well as osteoporosis 

and osteomalacia.13,14 The presence of vitamin D receptors in 

most of the organs probably shows its involvement in all the 

diseases in these organ systems.15 

In 2009, the National Health and Nutrition Examination 

Survey (NHANES) has shown that reduced vitamin D levels 

correlated with shorter sleep duration.16 As of 2019 around 

12 studies had been published with varying results regarding 

association between serum vitamin D deficiency and poor 

sleep quality sleep duration.17,18,19 The impact of vitamin D on 

our brain is an ongoing research area. How exactly this 

molecule modifies the neural networks is yet to be found out. 

Neurons in the brain where Vitamin D acts, has been 

located in several animals using radiolabelled 1,25 (OH)2 

vitaminD3 and the sensitive receptor micro autoradiography 

method.20 16Vitamin D target cells are also present in the 

basal forebrain, the hypothalamic periventricular region 

(anterior hypothalamus), and preoptic-septal regions. It is 

strongly labelled in the reticular nucleus of thalamus. The 

current model of neurocircuitry of sleep suggests that a 

cluster of GABA and galaninergic neurons in the ventrolateral 

preoptic (VLPO) hypothalamus, a nucleus in anterior 

hypothalamus is selectively activated during the onset of 

sleep.21 This points towards the executive role in sleep 

regulation that the hypothalamic VLPO neurons play. Along 

with VLPO, the median preoptic nucleus (MnPOn), also in 

anterior hypothalamus, also shows similar activation 

patterns and projections, probably pointing towards a 

multicentre involvement for sleep onset and regulation.22 

Sleep-promoting GABAergic nuclei are also isolated in the 

brainstem. It is now considered that stimulation of the 

anterior hypothalamus and the adjacent basal forebrain 

region causes sleep.23,24 The presence of vitamin D receptors 

and its activity close to these sleep promoting areas of brain 

might denote a prominent role of vitamin D in sleep onset. 

The presence of receptors for vitamin D has also been 

detected in nucleus reticularis pontis oralis and caudalis 

which is considered to be involved in the onset of rapid eye 

movement (REM) sleep implies that some role in regarding 

REM sleep is contributed by vitamin D.25 

Another factor to be noted is that the Vitamin D receptors 

seen in the periventricular brain and brainstem are closely 

associated with retinal projections to the supra chiasmatic 

nuclei. This points to its probable role in the the sleep/wake 

cycle by affecting the circadian clock mechanism.26 A 

endocrine-visceral optic pathway, different from the visual 

pathway has been detected in the tree shrew. It had 

projections from retina to the anterior hypothalamus, the 

anterodorsal thalamic nuclei, and the nucleus opticus 

ventralis of the medulla in addition to that to the 

suprachiasmatic nucleus.27 Therefore the role of hormonal 

systems which might act as an intricate feedback complex 

with the hypothalamus receiving cues from the internal and 

external environment and integrating this information in the 

medial basal diencephalon for the maintenance of circadian 

cycle in these animals becomes relevant.28,29 The role that 

vitamin D plays in controlling the production of melatonin, 

the pineal gland hormone regulating the circadian and the 

sleep cycle is now evident. It regulates tryptophan 

hydroxylases (TPH)-2,30 which converts tryptophan into 5-

hydroxytryptophan, which is metabolized to serotonin to 

produce the sleep hormone, melatonin.31 

Insomnia is characterized by a difficulty in initiating 

and/or maintaining sleep or early awakening with a 

frequency of more than 3 times a week over a period of 3 

months (ICSD-3, 2014), and affects around 15 – 45 % of the 

general population. Individuals with insomnia frequently 

have a non-restorative sleep and may present early 

awakenings. Among the predisposing and risk factors are 

female gender, anxiety and depression.32 

 

 

Obje c ti ve  

Our primary objective was to find out the proportion of 

subjects with excessive daytime sleepiness having vitamin D 

deficiency. 

 

 
 

ME TH OD S  
 

 

This was a cross sectional study of subjects who came to an 

urban psychiatric clinic in Thiruvananthapuram during May 

2018 to April 2019, with complaints of excessive daytime 

sleepiness. Informed consent for using the data was obtained 

before the study was started. 

In patients who underwent an initial sleep medicine 

evaluation for sleep disorders, venous blood sampling for 

25OHD was done. 

Patients above 20 years who reported with complaints of 

excessive daytime sleepiness and scored more than a score of 

15 in Epsworth sleepiness scale were included. 

All subjects who had taken vitamin D previously were 

excluded from the study. We also excluded patients who had 

thyroid diseases, hepatic or renal diseases, metabolic rickets, 



Jemds.com Original Research Article 

 
J Evolution Med Dent Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 10 / Issue 45 / Dec. 29, 2021                                                                      Page 3995 
 
 
 

and any other medication that could influence vitamin D 

concentrations. We also excluded any patients diagnosed or 

currently undergoing treatment for anxiety, depression or 

psychotic illnesses. 

Non-fasting venous blood samples were collected in tubes 

containing anticoagulant (EDTA – K2). Blood samples were 

stored at 40 C and analysed within 4 hours. 

Micronutrient Status: Vitamin D was measured with 

electrochemiluminescence technique (Elecsys 2010, Roche 

Diagnostics, Mannheim, Germany). 

Vitamin D insufficiency has been defined as a 25 (OH) D of 

21 - 29 ng / ml. Deficiency of vitamin D was defined as 

vitamin D less than 20 ng / ml. Severe Vitamin D deficiency 

has been defined as a 25 (OH) D of less than 10 ng / ml.33 

The patients were divided into 4 diagnostic categories 

according to their serum 25OHD concentrations, as rounded 

to the nearest integer. In increasing order of severity, the 

25OHD levels were as follows: vitamin D insufficiency; 

vitamin D deficiency, severe vitamin D deficiency and normal 

vitamin D levels. 

 

 

S ta ti s ti cal  An aly si s  

Data management and data analysis was performed using 

SPSS (Statistical Package for the Social Sciences for Windows, 

IBM, Armonk, NY, USA) version 23.0. The nominal variables 

are presented as frequency and proportion. 

 

 
 

 

RES ULT S  
 

 

 

Age  

We included subjects in age group of 20 to72 years. The mean 

age of the study population was 35.99 + 14.64 years. 

 

 

Ge nder  

The study sample included 40 males (53.3 %) and 35 females 

(46.7 %). 

 
 Frequency Percent 

Male 40 53.3 
Female 35 46.7 
Total 75 100.0 

Table 1. Distribution of Study Subjects Based on Gender 

 

 

V i tami n D S t atu s  

The average vitamin D of the population was 16.62 with a 

standard deviation of 9.17. (16.62 + 9.17). 

 
 Frequency Percent 

Hypovitaminosis D 72 96 
Normal 3 4 
Total 75 100.0 

Table 2. Distribution of Study Subjects Based on Vitamin D Level 

 
Vitamin D Status Frequency Percentage 

1)Insufficiency (20 - 29 nd / dl) 13 17.3 
2)Deficiency (< 20 ng / dl) 40 53.3 

3)Severe deficiency (< 10 ng / dl) 19 25.3 
4)Normal (> 30 ng / dl) 3 4.1 

Total 75 100 

Table 3. Frequency Distribution of Vitamin D Insufficiency, Deficiency, 
Severe Deficiency in Deficient Study Subjects 

 

 
Figure 1. Frequency Distribution of Vitamin D Deficiency and Normal 

Levels in Study Subjects 

 

 
 

 

DI SCU S SI ON  
 

 

There is a definitive anatomic and epidemiological 

association between abnormalities in sleep and vitamin D 

deficiency. It is supported by the presence of vitamin D 

receptors in the anterior and posterior hypothalamus, 

substantia nigra, midbrain central gray, raphe nuclei, and the 

basal forebrain, the same areas which are considered to play 

a role in the initiation and maintenance of sleep. The 

hypothalamus, its associated projections, and the nucleus 

reticularis pontis appear to coordinate the sleep / wake state 

and the paralysis of the bulbar and somatic musculature 

during sleep. Pacemaker cells of the brainstem appear to play 

an important role in the timing of sleep. Vitamin D’s effects on 

these brain areas may provide an explanation for seasonal 

variations in sleep seen in normal humans, as well as 

suggesting a treatable aetiology for the current epidemic of 

sleep disorders.34 

Many conditions interfere with the endogenous synthesis 

of vitamin D such as low sun exposure,35 race / ethnicity and 

skin color,36 season, altitude, and latitude.37 

Our study revealed that a prominent number (96 %) of 

subjects suffering from excessive day time sleepiness showed 

an insufficiency of vitamin D. Of these a majority (53.3 %) had 

vitamin D values between 11 ng / dl to 20 ng / dl, with a 

mean value of 16.6 + 9.1. 

Our study sample showed more males (53.3 %) had 

complaints of excessive daytime sleepiness compared to 

females. The average age of our study population was 36 + 

14.6 years. 

Future perspectives: vitamin D supplementation for sleep 

disorders. As evidenced by recent study vitamin D status 

seems to have an important role in the relationship between 

sleep onset and quality of sleep. A study evaluating the effects 

of cholecalciferol supplementation (1200 IU / day to 

individuals with serum 25OHD between 20 and 29 ng/mL 

and 50,000 IU / weekly to those with serum 25OHD < 20 ng / 

mL) in veterans with multiple areas of chronic pain found an 

improvement in sleep pattern, with decreased sleep latency 

and increased sleep duration.38 One challenge we might face 



Jemds.com Original Research Article 

 
J Evolution Med Dent Sci / eISSN - 2278-4802, pISSN - 2278-4748 / Vol. 10 / Issue 45 / Dec. 29, 2021                                                                      Page 3996 
 
 
 

while endorsing this supplementation is to establish the 

adequate dosage of vitamin D which will be difficult, owing to 

the seasonal, geographic, genetic and interracial variations in 

endogenous vitamin D synthesis. Secondly the adequate 

duration, especially in cases of other co morbidities also 

becomes difficult. An ideal solution in this problem might be 

to combine vitamin D supplementation with sleep hygiene to 

optimize the effects. Sleep hygiene consists of several 

interventions to improve sleep, i.e., changes in the habits that 

precede sleep, such as avoiding the consumption of alcoholic 

and caffeinated drinks; reducing lighting in the bedroom and 

use of electronic appliances; and maintaining regular sleep 

schedules.39 

 

 
 

 

CONC LU S ION S  
 

 

 

Sleep disorders have now become a relevant socioeconomic 

problem beyond a simple public health issue. It thus becomes 

important to find and promote adequate solution for 

reducing its impact on health resources and health economy4. 

Vitamin D could play a promising role in sleep disorders. 

Considering several limitations found in some meta-analysis 

studies,40 more data from RCTs is required to confirm the 

efficacy of vitamin D supplementation for improving sleep 

disorders. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 
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