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ABSTRACT
Overweight and obesity are a growing health problem in both adults and children worldwide. Obesity, which has
become a health threat today in many countries in the world as well as in Turkey, is defined by the World Health
Organization (WHO) as "excessive
excessive fat accumulation in the adipose tissue that presents a risk to health”. AccordAccor
ing to the World Health Organization, obesity is an important public health problem with its social and psychopsych
logical
ical aspects and increasing prevalence that involves al
alll age groups. Vitamin D, a member of the fat-soluble
fat
vitamin groups, is also called calciferol. Pro
Pro-vitamin
vitamin D transforms into vitamin D due to the effect of solar rays on
the skin. Vitamin D is naturally available in very few foods. The best way to meet th
thee need for vitamin D is to
make enough contact with the sun’s rays. Vitamin D is most commonly found in liver, milk and eggs, but the
amount is not sufficient. In recent epidemiological and scientific studies, it has been observed that there is a relarel
tionship
hip between vitamin D and obesity. This literature review aims to study the effect of vitamin D on obesity.
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INTRODUCTION
The World Health Organization (WHO) defines
obesity as “excessive fat accumulation that presents
a risk to health”. This process, in which the body
weight based on height increases above the desired
level due to an increase in the ratio of body fat mass
to fat-free
free mass, is closely related to fat tissue. The
Body Mass Index (BMI) value >25 is considered
overweight and >30 is considered obese (1). Obesity
is one of the most important causes of preventable
premature deaths. Obesity leads to many chronic

illnesses
sses and increases liability to type 2 diabetes
mellitus, hypertension, cerebrovascular disease, isi
chemic heart disease, gallstones, impaired pulmopulm
nary function and cancer. Obesity, which is increasincrea
ing day by day all over the world, is one of the most
important
rtant health problems of our time. Obesity
should be considered as an illness that has reached
the epidemic level all over the world. Obesity poses
a public health problem in both developed and ded
veloping countries. According to the data of WHO,
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in 2014 1.9 billion adults over 18 years of age were
considered overweight and approximately 600 million adults were considered obese, and in 2013 42
million children under 5 years of age were considered overweight or obese (2). Obesity is the second
most common cause of preventable deaths in the
United States after smoking (3).
Observations and statistics show that obesity has
been increasing in child and adolescent age groups,
similar to adults (2). In the United States, where
obesity in children and adults increases the fastest in
the world, the number of overweight adolescents has
tripled since 1980 (4). Likewise, the rate of obesity
has been increasing in European countries and Turkey. According to the study conducted in Kayseri,
Turkey on children in the age group of 7-17; 15.4%
was considered overweight and 3.9% was obese (5).
In the study conducted in the Eastern Anatolian region, 10.9% of the boys and 11.4% of the girls were
overweight while 2.1% of the boys and 2.3% of the
girls were obese (6). In the Western Black Sea region, among the 6-17 age group, 10.3% was considered overweight and 6.1% was considered obese (7).
In Konya, the obesity rate at 9-14 years was 5.3%
(8). In the Kocaeli region, obesity was found to be
7.3% while overweight was found to be 11.8% (9).
Ultimately, it is a great public health problem as well
as an economic issue. Obesity is considered to be a
chronic disease that needs treatment due to the fact
that it shortens life span, arises complications, and
deteriorates life standards (10).
Aim
In recent epidemiological and scientific studies, it
has been observed that there is a relationship between vitamin D and obesity. This literature review
aims to study the effect of vitamin D on obesity.
Materials and methods
This study was conducted in January, 2018 by scanning various sources. Scanned resources are presented under different headings. It is desirable to keep a
light on whether there is an association between
vitamin D and obesity.
Treatment Strategies for Obesity
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Today, the treatment options accepted in obesity
treatment are Diet, Exercise, Behavioral therapy,
Medical treatment, and Surgical treatment. The aim
of obesity treatment is to spend more energy than the
energy intake. The most important component of
weight loss is the reduction of dietary energy. Lowcalorie diets are 1000-1200 kcal/day for women and
1200-1600 kcal/day for men. Diets below 800
kcal/day are defined as very low-calorie diets. There
is no significant difference in weight loss regarding
very low-calorie diets in the long term (15). Low
calorie diets are recommended for obesity treatment
(16). The primary aim of obesity treatment is to adjust eating and exercise behaviors according to body
weight.
Vitamin D
Vitamin D, having a similar structure to a steroid, is
a
prohormone
synthesized
from
7dehydrocholesterol primarily by exposure of skin to
ultraviolet light (sunlight). Approximately 95% of
vitamin D required by the body is synthesized by the
sun’s rays (17). Apart from its endogenous synthesis
by the body, vitamin D can be taken through a diet
(18). However, vitamin D intake through a diet is
limited. Vitamin D in foods is mostly found in oily
fish such as salmon, mackerel, sardines and egg
yolks (19). Vitamin D is taken in two forms as the
ergocalciferol (vitamin D2) found in plants and the
cholecalciferol (vitamin D3) found in animal tissues
(17). Dietary vitamin D2 and vitamin D3 forms are
absorbed by the small intestines and combine with
the chylomicrons and enter the lymphatic system.
Here they join the venous circulation. Dietary or
endogenously
synthesized
vitamin
D2
(ergoclasipherol) or vitamin D3 (cholecalciferol) is
stored in fat cells and is used by being released into
the circulation when necessary (17, 20).
Vitamin D Metabolism
As vitamin D2 and vitamin D3 synthesized in the
skin or taken with diet are not biologically active,
they are carried to the liver with Vitamin D-binding
protein and converted to 25-Hydroxy Vitamin D
(25(OH)D) with 25-hydroxylase enzyme in the liver.
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However, in order for vitamin D to become active, it
must be converted to 1,25(OH)2D by the enzyme 1alpha hydroxylase in the kidney. 25(OH) D, is the
actual form of vitamin D in the circulation (21).
Vitamin D Deficiency
Dark complexion, limited skin synthesis caused by
inadequate sunlight exposure, and poor dietary intake are the main causes of low levels of 25(OH)D
(22). The synthesis of vitamin D through the skin
decreases during winter due to the change of the
angle of the sun's rays and reduced exposure to sunlight.
Skin pigmentation also plays an important role on
vitamin D deficiency. Melanin pigment, which is
produced at high levels in people with a darker complexion, blocks the absorption of ultraviolet (UVB)
rays (23,24).
Many gastrointestinal disorders can also cause vitamin D deficiency due to the fact that vitamin D is
absorbed through the ileum in the small intestine.
Malabsorptions such as Crohn's and Celiac Disease
cause vitamin D deficiency. Obesity can also cause
vitamin D deficiency because fat-soluble vitamin D
is stored in the adipose tissue instead of joining the
circulation (25).
The primary risk factors for vitamin D deficiency
include advanced age, genetic factors, living in a
society with covered clothing habits due to traditional and beliefs, frequently being in a closed environment, excessive use of protective sun cream, low
physical activity, smoking, air pollution, kidney
disease, liver disease, and the use of drugs adversely
affecting vitamin D metabolism such as anticonvulsants and glucocorticoids (26).
Vitamin D Deficiency and Diseases
Vitamin D deficiency is associated with high plasma
triglycerides, high Very Low-Density Lipoprotein
(VLDL) and impaired insulin metabolism (27). Vitamin D deficiency is thought to be a significant risk
factor for cardiovascular diseases. Vitamin D deficiency causes impaired calcium balance and secondary hyperparathyroidism. The supplementation of
inactive and active vitamin D analogs reduces the
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increase of the Parathyroid hormone (PTH) level.
This reduces the adverse effects of PTH on the myocardium and vascular wall, thus provides a protective effect on the heart (28). It has been suggested
that low levels of 25(OH)D among diabetic hemodialysis patients are associated with sudden cardiac
death (29).
An observational study has suggested that low levels
of serum 25(OH)D are associated with obesity and
diabetes mellitus. The study points out that vitamin
D is soluble and stored in fat tissue, the demonstration of inverse relationship between increased body
fat percentage and body mass index and vitamin D
levels in large cohort studies, and the demonstration
of vitamin D modulating insulin synthesis and secretion in animal studies (30).
In a prospective cohort study of Pittas et al. titled
'Nurses’ Health Study', levels of 25(OH)D and glucose intolerance in women were observed for 20
years and vitamin D and calcium intake was found to
be inversely related to the risk of developing type 2
diabetes. Moreover, those who consumed 3 or more
portions of milk a day were found to have a lower
risk of diabetes compared to the ones only consuming 1 portion a day (31). In a recent study by Devaraj
et al., a relation between vitamin D levels and
prediabetes (32) was identified. Low levels of
25(OH)D in obese African American adolescents
were found to be correlated with low levels of
adiponectin, increase of fat, obesity, and insulin
resistance (33).
Causes of Vitamin D Deficiency in Obese People
 Lack of physical activity and less participation
in outdoor activities
 Not enough exposure to sun’s rays, using excessive and continuous sun cream and hats
 Wearing covered clothing for traditional reasons
 Inadequate vitamin D intake in basic dietary
habits (inadequate consumption of fish, milk,
yogurt, and cheese)
 High consumption of vitamin D–deficient, unhealthy and empty calories
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Dietary differences secondary to lactose intolerance among blacks and Asians
Since vitamin D is a fat-soluble molecule, its
bioavailability is reduced by being stored in the
fat tissue (adipose tissue) in obese people. Thus,
the level of serum can be measured low even
though it is sufficient in the body.
Increased levels of 1,25(OH)2D3 due to high
PTH, suppressing 25(OH)D3 synthesis in KC
Decrease in 25(OH) D3 synthesis in KC due to
hepatic steatosis (34,35).

RESULTS AND DISCUSSION
Studies on the Relationship between Obesity and
Vitamin D
Some studies have shown that obesity occurs more
frequently in adults with low levels of vitamin D
(36, 37).
Another study conducted on 42,024 people revealed
that each unit increase in the body mass index
caused a 1.15% decrease of 25(OH) D (38). It was
shown that body fat had decreased in obese women
with vitamin supplements of 1000 IU per day for 12
weeks (39). Carrillo et al. have shown that vitamin D
supplementation of 4000 IU per day reduces waistto-hip ratio in obese people (40).
It has been demonstrated that in cases where passage
of calcium to the fat cells increases, lypolysis is suppressed while lipogenesis is induced. Increased calcium inhibits the phosphodiesterase enzyme, suppresses the catecholamine-induced lypolysis and
causes a triglyceride accumulation in the adipose
tissue while stimulating lipogenesis by activating the
fatty acid synthase that plays a role in the synthesis.
In another study, Shi et al. have emphasized that
with the genomic effect of 1,25 (OH) 2D3 administrations and the non-genomic effect of VDR, the
passage of calcium to the adipose tissue had increased significantly and played a role in obesity
(41).
Vitamin D is an important determinant of serum
PTH level and increases 1,25(OH) 2D3 synthesis
and passage of calcium to the cell by increasing the
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1-alpha hydroxylase activity in high PTH adipocytes, leading to lipoidosis and obesity. It also contributes to the mechanism by suppressing lipid oxidation in PTH muscle cells. Increased adipose tissue,
decreased dyslipidemia and insulin secretion due to
vitamin D deficiency suggests that deficiency is a
potential cause of obesity, but it would be an optimistic view to expect that increasing the level of
vitamin D would completely prevent obesity. It is
suggested that compared to normal weight individuals, PTH levels in obese people can be suppressed
with a lower dose of vitamin D. Accordingly, there
may be a different modulation in the calcium-PTH
relationship in obese people. Studies have shown
that vitamin D supplementation at doses sufficient to
overcome the deficiency and suppress the PTH level
may be beneficial in vitamin D deficiency (42).
In another study, vitamin D deficiency was associated with fatigue, daytime sleepiness and the level of
physical activity. Serum vitamin D concentrations
and physical activity levels were shown to be favorably associated (43). It is known that vitamin D
levels below 20 ng/mL are associated with low physical activity (44).

CONCLUSION
vitamin D deficiency alone has been known to play a
role in the pathogenesis of diseases such as rickets
and osteomalacia but it is also considered to be a
contributing factor in diseases such as DM, metabolic syndrome, multiple sclerosis, rheumatoid arthritis,
systemic lupus erythematosus, epilepsy, polycystic
ovary syndrome and cancer. The studies carried out
in recent years have raised concerns regarding the
effects of vitamin D on obesity, however since the
studies are not randomized and are cross-sectional, a
definitive conclusion could not be made.
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