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ABSTRACT  

Vitamins are organic nutrients and substances that are needed for many biochemical functions. They are one of the six essential elements required 
for human life. Vitamin D is also known among the public as the Sunshine vitamin, as it is produced internally within the human body when exposed 
to sunlight and it is well known that the big majority of United Arab Emirates (UAE) population suffer from its deficiency. 

They are usually not found inside the body and therefore must be eaten from food or taken by supplements. Vitamin D that is obtained from diet or 
body synthesis when it is exposed to sufficient sunlight is biologically inactive without the enzymatic activation that converts it into its active form 
in the liver and kidney. 

Deficiency of vitamin D could lead to many troubling diseases such as depression including seasonal affective disorder, Parkinson’s disease, 
Alzheimer’s disease, Arthritis (gout, osteoarthritis, tendonitis), Osteoporosis, gum and teeth diseases, obesity, diabetes, heart diseases, metabolic 
syndromes, immunity related diseases (sclerosis, erythematosis), and cancer, which will be discussed in this review. The main objective of the 
current review is to evaluate the associations of vitamin D with the diverse health outcomes according to the latest studies done so far. 
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INTRODUCTION 

For over 90 y ever since researcher Elmer McCollum had discovered 
Vitamin D, and scientists are trying to investigate it, there has been 
many researches in the field of vitamin D and now it’s a well-known 
vitamin that affect almost all the organs in the body. However, for 
the general population and even doctors they still don’t truly 
comprehend vitamin D impact, that is why it’s important to have a 
full understanding about it [1]. 

During sunlight exposure, the skin is penetrated by ultraviolet B 
photons by which pre-vitamin D3 is isomerized into vitamin D3 by 
the body heat [2]. Most people depended on the sun for the need for 
vitamin D but when they use sunscreen, ant-aging creams they block 
the effect of the sun and reduce their synthesis, other factors like 
their exposure time of the day, and the season, and latitude they all 
dramatically affect the skin pigment and disturbs synthesis of pre-
vitamin D3 [3]. It is necessary to update the evaluation of the 
positive effect of mild sunlight to make sure that all people take their 
need of vitamin D to gain health [4]. Vitamin D deficiency causes 
rickets and growth retardation and an increased risk of adult 
fractures [5, 6]. It is also associated with other conditions such as 
increased risk of common cancers, infectious diseases, 
cardiovascular diseases and other diseases [7, 8].  

Vitamin D has a vital role in maintaining good health and its benefits 
or importance comes from its role in absorbing calcium and 
phosphorus from the gastrointestinal track, that’s why it can be used 
to treat and prevent bones and muscle aches as well as chronic 
fatigue, teeth and dental problems, and osteoporosis [9]. It also plays 
a role in controlling the normal and cancerous cells therefore it 
could be used to prevent or treat cancers of breasts, colon, pancreas, 
and prostate [8]. It’s also well-known in its effect in the immune 
system and the diseases related to immunity as it can boost it up 
when there is sufficient intake of vitamin D, or it lowers the 
immunity down when a person having vitamin D deficiency [5, 10]. 
Researches also indicate its role in the kidney and the heart as it 
inhibits the Renin Angiotensin Aldosterone System (RAAS) [6, 9]. 
Vitamin D also stimulates the production of insulin from the cells in 
the pancreas and prevent insulin resistance, therefore vitamin D is 
important for type 2 diabetes mellitus and even type 1 diabetes 
when it’s related to immunity [6, 11]. The most common health 
benefit of vitamin D is its contribution in maintaining skin function 

and preventing diseases related to it such as psoriasis and skin 
cancer [8, 12]. Not to forget its rule in mental health as well. Vitamin 
D affects mood disorders, such as depression, and other mental 
diseases [13, 14]. The current review article includes data extracted 
from databases such as Google scholar and Embase. The titles and 
abstracts obtained through the electronic searches were identified 
and checked for their relevance and studies to be included in the 
review were selected. The current research took place from January 
2018 to June 2018 and the selected studies to be included in this 
review were filtered to include studies from 1999 until 2018. 
Restrictions on language of publication imposed, as only relevant 
studies published in English were included. The main objective of the 
current review is to evaluate the associations of vitamin D with the 
diverse health outcomes according to the latest studies done so far. 

Vitamin D and different malignancies 

Vitamin D is said to play a very important role in controlling many 
malignant cells and was found to be useful in preventing different 
cancers and an insufficiency of vitamin D contributes in mutating 
cells and leading to cancer [8]. It is suggested in some studies that 
vitamin D may contribute to the protection from cancer and this 
theory was based on the vitamin D receptor (VDR) sites in several 
cancer cells and researchers believe that the vitamin can block the 
growth of malignant cells and promote their transformation into 
non-malignant cells and some studies claimed that vitamin D can 
regulate certain cell processes such as cell proliferation in which, 
1a,25 (OH)2D3, which is the active metabolite of vitamin D 
eliminates cell proliferation [15]. It can regulate other processes as 
well such as differentiation, and inhibition of angiogenesis and some 
studies confirm the assumption that this vitamin could have an 
impact in lowering the risk of cancer [16, 17]. 

A new study of 2018 by the International Agency for Research on 
Cancer, which is the largest observational study to date on the 
relationship between vitamin D and cancer, revealed that no relation 
was found between lung cancer risk and vitamin D levels in the 
blood. It presents an analysis of more than 5300 case-control pairs 
within 20 international prospective cohort studies. This large recent 
study was held to provide an accurate answer as to whether 
circulating vitamin D may affect lung cancer risk. Instead of relying 
only on self-reported smoking data like was done in the previous, 
smaller studies, this study included an analysis of a nicotine 
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metabolite found in blood called cotinine, which provided an 
objective measurement of recent tobacco exposure [17]. 

A recent large cohort study on United States women held in 2018 on 
the association between Vitamin D genetic risk score and cancer 
risk. This study revealed that there was not a relation between them 
[18]. A study in 2014 found that supplements are recommended for 
people with cancer and a decreased level of vitamin D can have a 
bad outcome for some cancers and that higher levels during 
diagnosis are associated with better results and it was concluded 
that vitamin D3 could reduce the risk of cancer, but data quality 
problems were noted in this study [19].  

Some studies claim that there is a link between vitamin D that is 
circulating in the blood and prostate and colorectal cancer [20].  

A recent study of 2017 in Finland showed that men with higher 
levels of vitamin D had a decreased risk of having rectal and colon 
cancer [9]. Similarly, a 67% lower risk of colorectal cancer was 
observed among women as well [20]. 

Some results of some studies reflected a positive relation between 
vitamin D levels in the blood serum and its protective effect from 
prostate cancers [21]. Some environmental studies have found as 
well a link between increased latitude and the increased burden of 
prostate cancer. In addition to a study in Spain, an investigation 
showed only such a relationship for the northern US districts, in the 
southern counties there was no significant association [9, 22]. 

Some studies found that there was no significant relation between 
taking supplements of vitamin D and breast cancer, but due to the 
small size of the study, this limitation could not enable the authors 
to detect statistically significant results and correlations [23]. 

Investigations made on immigrants have shown that melanomas are 
less common in humans who migrated from a place with low sunlight 
to a place of high sunlight and a meta-analysis of solar radiation 
studied the effect of the sunlight and risk of melanoma which occurs 
on the stem associated with the relatively young age and the 
emergence of maternal marks and many of them have a mutation in 
the proto-oncogene. Melanomas occurring in normal sun-protected 
areas, on the other hand, tend to occur at a later age [12, 24]. 

Vitamin D and mental health 

Vitamin D is a very important natural fatty organic substance that is 
needed in many metabolic functions as explained and one of the 
most organs that needs the product of vitamin D is the brain. The 
association of vitamin D deficiency has been linked with many 
mental disorders, and the supplementation of vitamin D also was 
found to prevent and treat such diseases [25]. 

It was observed in a study of 2018 that Vitamin D, as well as some 
other vitamins, may be responsible factors for schizophrenia, but it 
is recommended to conduct more extensive studies to observe 
schizophrenia [26]. 

Strong evidence confirms that vitamin D plays a huge role in the 
healthy functioning of the brain [13]. Those with a vitamin D 
deficiency had a lower scoring on a questionnaire compared with 
patients with higher levels of vitamin D (P<0.001) and the same 
researchers examined a larger sample of 5,596 women living in 
communities in France (mean age of 80 y) and found that those with 
insufficient dietary intake of vitamin D had significantly lower 
average cognitive scores [22, 27]. 

A study showed that in young people, a deficient vitamin D level has a 
significantly higher level of depression compared to adults who had an 
effective amount of vitamin D [13,28]. A randomized clinical trial in 
which subjects who have either vitamin D or placebo showed that the 
effects of a one year course of vitamin D on the mood were improved 
to a large extent and participants who received 40,000 IU of vitamin D 
had greater improvement in depression and mood indices while a 
lesser improvement was observed in patients with 20,000 IU of 
vitamin D and without changes with placebo [29, 13, 27-32]. 

A seasonal affective disorder study, randomized either to 
phototherapy or to the addition of vitamin D, to check the results of 

vitamin D therapy in these cases. Participants treated with 
phototherapy remained the same, while participants treated with 
vitamin D showed improvement in psychological tests [27, 33]. 
There is a big risk for some women during pregnancy with excessive 
intake of vitamin D to lead to mental retardation in her coming child, 
as it was reported in a study that women who daily swallowed from 
2000 to 3000 units of vitamin D, drinking milk and consuming 
another rich vitamin D meal ended with a child who was mentally 
retarded, had heart defects, high blood pressure and some kidney 
disorders. That’s why it's very important to stay within the 
recommended requirement of vitamin D [14, 27].  

A study in which more than 1,600 elderly people were observed for 
6 y showed that people suffering from severe vitamin D deficiency 
are more likely to develop dementia and Alzheimer’s disease than 
those who have normal levels. Patients who had only a weak deficit 
had an increased risk of disease by 53% [14, 30, 34]. 

Evidence shows that people with Parkinson's have some 
abnormalities in the endocrine system of vitamin D. These include 
low bone mineral density (BMD), a vitamin D deficiency and an 
increase in bone tissue producers that are urinary N-end telopeptide 
of type I collagen and bone alkaline phosphatase [14, 34]. Exposure 
to sunlight can increase the BMD of patients with Parkinson's 
disease by increasing the levels of 25-hydroxyvitamin D3 (25OHD) 
in the serum, which they usually have a flaw. However, it remains 
unknown whether vitamin D deficiency is the cause or the 
consequence of Parkinson's disease, but it certainly plays an 
important role in it. Vitamin D Receptor and 1α-hydroxylase, the 
enzyme responsible for the formation of active vitamin D in the 
brain were detected in both large substantia nigra (SN) neurons of 
the hypothalamus [14, 34]. There is evidence of the involvement of 
vitamin D in the function of the brain of mammals. 

Vitamin D and cardiovascular diseases 

Vitamin D deficiency is connected to high myocardial diseases and 
cardiovascular risk; however, the way it works is yet to be investigated 
in further details [35]. Studies show the role of vitamin D on the heart 
as it hinders the Renin-Angiotensin-aldosterone system (RAAS). At the 
point when RAAS is overactive, it can cause many maladies for 
example, heart failure, inflammation of blood vessels, hypertension 
and others. An expansion in vitamin D consumption decreases the 
danger of chronic heart disease as it was shown in an investigation of 
African American participants in which vitamin D deficiency was seen 
in the high majority of patients with heart failure [6, 7].  

A recent study held in 2018 found a significant association between low 
plasma vitamin D levels and prevalence of hypertension whereas, no 
significant association between low plasma vitamin D levels and 
prevalence of diabetes mellitus was found. There was a statistically 
significant correlation between vitamin D deficiency and acute coronary 
syndrome, even after controlling for traditional cardiovascular risk 
factors (P = 0.028) and it can be concluded that Vitamin D deficiency is 
independently associated with acute coronary syndromes, and could be 
an independent risk factor for the acute coronary syndrome, but clinical 
trials are urgently needed to determine whether this represents a causal 
association and whether vitamin D replacement therapy can reduce the 
associated increase in cardiovascular risk [36]. 

Several investigations demonstrated a relationship with calcium 
metabolism issues with an increased risk of hypertension 
occurrence [6, 22].  

Some studies propose that increased blood concentrations of 
vitamin D can decrease the risk of hypertension [37]. Some meta-
analyses studies have proposed that vitamin D had an 
antihypertensive effect. However, other studies could not affirm this 
effect [38]. A study found that the supplementation of calcium in 
addition to vitamin D did not diminish the danger of chronic heart 
disease or stroke and did not have an effect on the incident of 
hypertension [39, 40].  

Vitamin D and diabetes mellitus 

Some investigations have announced that vitamin D is critical for 
typical insulin secretion and glucose resistance, which demonstrates 
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that the lack of vitamin D causes less insulin production, and this 
might be related the availability of receptor sites in the beta cells of 
the pancreas, from which insulin is secreted or it can be related to 
the control of vitamin D and calcium level.  

1,25-hydroxyvitamin D is a controller of insulin discharge by 
pancreatic β cells and subsequently, low 25-hydroxy vitamin D 
levels are associated with impaired β-cells [41].  

In a recent study of 2018 it was concluded that co-administration of 
Vitamins D, B9, and B12 exerted some antiatherosclerotic effects 
through inhibiting lipid peroxidation coupled with increasing aortic 
tissue nitric oxide (NO). These findings may have important uses 
and implications in the modulation and protection against diabetic 
endothelial dysfunction [42].  

A study have proposed that Type 2 diabetes can be prevented with 
adequate intake of vitamin D and this study involved male 
participants who were asked to ingest a solution with high sugar 
content and then blood and urine analysis was performed and it was 
revealed that participants who had a deficiency had some issues 
with the glucose transfer [4,11]. Several studies were done since 
many years exhibited that VDD in animals suppresses pancreatic 
insulin secretion showing that vitamin D is fundamental for the 
pancreas [43]. In contrast, another study showed that in healthy 
non-diabetic grown-ups treatment with vitamin D had no significant 
impact on the glucose level [44]. 

The different results of several studies are mostly due to the small 
sample size of respondents and more studies are needed to investigate 
this correlation deeply. Numerous studies have shown an increased 
prevalence of vitamin D lack in children with type 1 diabetes mellitus, 
which proposes a relation among the two issues [45].  

A study reflecting the biggest assessment of the relationship 
between blood levels of vitamin D and diabetes concluded that 
vitamin D could enhance glycemic control [40]. Some studies have 
shown that this vitamin can prevent the decrease of nerve factor 
that is needed for sensory neurons development [46]. 

Vitamin D and bone health 

It is well seen from the literature that vitamin D has a great impact 
in the avoidance of many chronic bone diseases. A study that 
involved participants with bone disorders showed a positive 
relation between vitamin D deficiency and osteomalacia and rickets 
[9, 47].  

In a recent study of 2018 it was concluded that vitamin D 
supplements only increase bone density in adults with 25-
hydroxyvitamin D ≤30 nmol/l. This moves us further towards a trial-
based definition of vitamin D deficiency in adults with adequate 
calcium intakes and suggests that supplement use should be 
targeted accordingly. Future trials of vitamin D supplementation 
should focus on individuals with 25-hydroxyvitamin D 
concentrations in this range [48]. 

Stress fractures are frequent among youthful competitors and 
athletes. A study proposed that a low blood level of inactive vitamin 
D might be a predisposing factor for bone stress fractures [49].  

Osteoarthritis is a disease of the synovial membrane, subchondral 
bone and cartilage, and the low intake and low levels of vitamin D in 
the blood can exacerbate osteoarthritis and cause the disease to 
develop [50]. In a study, the results showed that the risk of 
osteoarthritis had increased three times in participants in the lower 
and middle groups of vitamin D levels in the blood and it was 
concluded that low levels of vitamin D in the blood increase the risk 
of bone arthritis [51, 52]. 

Vitamin D and other diseases 

Inflammatory and autoimmune diseases 

Vitamin D and a good diet help the immune system to develop clear 
memories of contagious substances and vaccines for effective 
protection [10]. Recent investigations showed that vitamin D is 
critical for the proper production of antimicrobial proteins from 
immune cells in response to infection, these proteins kill the 

bacteria. In the absence of these proteins, antibiotics are less 
effective, and risk of resistance, recurrent infections or developing 
chronic infections increase [10, 53, 54]. Ultraviolet B (UVB) is 
important for the synthesis of vitamin D, but it can also inactivate 
viruses. Low levels of UVB in winter and a drop in vitamin D levels 
allow more viruses to attack the body and make it vulnerable. 
Influenza is a perfect example as the high season of flu follows the 
summer solstice for six months and its global alternates between the 
northern and southern hemispheres according to seasonal changes 
in the hemisphere [55, 56].  

In multiple sclerosis, the immune system produces antibodies 
against the proteins found in the nerve lining knows as myelin 
sheath. Damage to the lining leads to a rupture of the neural cover, 
which must be intact to accelerate the transmission of electrical 
impulses. Destruction of the coating significantly slows down the 
transfer of electrical impulses, which leads to a partial or permanent 
loss of sensation or muscle function. In a study more cases of MS 
were seen in places far from the equator, except in those places 
where people consume large amounts of cold water fish, which is 
rich in vitamin D and omega-3, e. g. Icelandic [57]. 

In addition, studies on the addition of vitamin D in people with MS 
showed a decrease in the activity of the disease when they began 
receiving vitamin D supplements [13, 58]. Psoriasis is a skin disease 
that occur almost anywhere on the skin of scalp, elbows, knees, feet, 
and hindquarters. Many people with psoriasis have an abnormal 
growth of nails, and increased inflammation of the eyes, joints, and 
intestine. Modern theories suggest that a low tolerance of bacteria 
(usually streptococci) on the skin, in the mouth or in the nose, 
causes an immune response leading to psoriasis [5, 22, 13]. 

Psoriasis is known to worsen in the winter and improves in the 
summer. This seasonal change was studied and found that the 
activity of the disease is associated with exposure to ultraviolet 
radiation and vitamin D. In general practice, doctors traditionally 
treat patients with psoriasis by subjecting them to ultraviolet 
radiation and topical steroids. For decades, researchers have 
discovered that activated analogues of vitamin D and vitamin D used 
as ointments can reduce or eliminate psoriasis and increase the 
effectiveness of ultraviolet light therapy. A recent study of 2018 
observed no association between gingival inflammation and 25(OH) 
D status among the postmenopausal women [59]. 

Asthma and chronic kidney diseases  

The vitamin D effects the calcium, phosphorus, and parathyroid 
hormone (PTH) which are important factors for the kidney. Any 
imbalance or change of the hemostasis of these factors was proven 
to affect the kidneys badly. The function of kidneys in the production 
of the active form from the inactive form of this vitamin has been 
shown, and renal disease has been known to cause VDD and some 
studies also proposed that VDD has an impact in the progression of 
kidney disease [60]. 

A recent study observed many promising preventive strategies 
emerged from the available results since vitamin D relatively 
improve pulmonary function in asthmatic patients concomitantly 
with reduction of inflammatory burden in those patients, suggesting 
that vitamin D plays effective role to be a good candidate as an 
adjuvant therapy, but further evaluation is needed to explore the 
potential effect of vitamin D supplementation in acute or chronic 
asthma [61]. 

CONCLUSION 

Vitamin D is an important vitamin that impacts many systems in the 
body and the deficiency in its levels lead to severe issues that could 
have been avoided if proper levels were maintained. 

It is very important to correct the vitamin levels as it plays major 
roles in the body function, and keeping vitamin D balanced is a very 
important factor in the treatment of much variety of diseases and 
preventing a lot more of them. Neither too much vitamin D nor too 
little is good for the human health so in order to maintain the human 
body in its optimum mental and physical health, a balanced state in 
the vitamin level should be acquired. It can be concluded that 
although many controversies still exist suggesting that vitamin D is 
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not connected to any health condition and it is just a marker of 
general good health, but there is also good evidence of the relation 
between vitamin D level and malignancies as well as mental health, 
bone health and other health issues. Therefore, to clarify the exact 
role of vitamin D well-designed high-quality studies should be 
conducted and further studies are required to study the efficacy of 
vitamin D supplementation in reducing cancer risk.  
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