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AHHOTAIUA

Beenenne. Boree 1moioBHHBI HacelleHHsl IUIAHETHI UCIIBITHIBAET HEXBAaTKy BHTaMHHa D. DTO CBA3aHO HE TOJBKO C
HEIOCTATKOM COJHIIA, HO M ¢ OCOOCHHOCTSIMU IMHTAHUS, BO3PACTHBIMH N3MEHEHHSIMHU M COCTOSIHHEM 3710poBbs. Ilenn
HCCIeT0BAHMS — U3YUHUTh, MOTYT JI BA/JIpI MM cossipuii MOBBICUTH COZlepKaHNe BUTaMuHa D B opraHusme yenoBeka
TaKke 3((EKTUBHO, KaK U MEIULIMHCKHE NIPEnaparsl, BHIIIMCaHHBIE BpadoM. MaTepuaa U MeToAbl. B nccienosanuu
OBUT HCTOJIB30BAaH METOJ — JKCIIEPUMEHT. B WccienoBanuy NpHHSIM ydacTHe kutenu T. ExatepuuOypra omHOoro
BO3pacTa, Mojla M C OIMHAKOBOM Ipymmoi 310poBbsa. Mccnemoanue mpoBomwiock ¢ 02.12.2024 mo 02.03.2025.
Pe3yabTarel. B xo1e skcnepuMeHTa NOJIydYeHBl pe3yibTaThl M CAENaH BBIBOJ O TOM, 4yTOo BA/Ipl u comsipuil MeHee
3¢ PEKTUBHBI, M0 CPABHEHHUIO ¢ 3()(HEKTUBHOCTHIO MEIUIIMHCKUX MPENapaToB, JUIs MOBBINICHHS YPOBHs BUTaMuHa D B
KpoBH. BbIBOABI. 113 OTy4eHHBIX pPe3yIbTaTOB MOXKHO CIIENATh CIEAYIOIINE 3aKIIoueHue: 3 (eKTuBHEE BCETO YPOBEHB
BuTamMuHa D B opraHusme MOXKHO HOIHATH C TIOMOIIBIO MEIMKaMEHTO3HBIX IpenaparoB. BA/IpI XyXke Bcex CIpaBHUIINChH
CO CBOEIT 3aj1a4el, M0ITOMY, €CITH HET HYXkJIbl HJTH K CIIEHHAIUCTY, 3Q(EeKTHBHEE MOCEIaTh COMSPHUIA.

KaioueBble cjioBa: TUIEpBHTAaMHUHO3, THIIOBUTAMHHO3, BUTaMuH /|, 3aboneBaHue, HcciaeoBaHNe, HOpMa, AePHLINT,

HCOOCTAaTOYHOCTb.
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THE ISSUE OF VITAMIN D DEFICIENCY IN THE URAL - SIBERIAN REGION AND
METHODS OF SOLVING IT
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Abstract

Introduction. More than half of the world's population is deficient in vitamin D. This is due not only to a lack of sun, but
also to dietary patterns, age —related changes, and health conditions. The aim of the study is to determine whether dietary
supplements (DS) or tanning beds can increase vitamin D levels in the human body as effectively as physician — prescribed
medications. Material and methods. The experimental method was used in the study. The study involved residents of
Yekaterinburg of the same age, gender and with the same health group. The study was conducted from 02.12.2024 to
02.03.2025. Results. As a result of the experiment, the results were obtained and it was concluded that dietary
supplements and tanning beds are less effective, compared with the effectiveness of medications, to increase the level of
vitamin D in the blood. Conclusions. The following conclusions can be drawn from the results obtained: The most
effective way to raise the level of vitamin D in the body is with the help of medications. Dietary supplements did the
worst job of all, therefore, if there is no need to go to a specialist, it is more effective to visit a solarium.

Keywords: hypervitaminosis, hypovitaminosis, vitamin D, disease, research, norm, deficiency, insufficiency.

INTRODUCTION

More than half of the world's population is deficient in vitamin D. This is due not only to a
lack of sun, but also to dietary patterns, age — related changes, and health conditions.

The primary source of vitamin D is sunlight. There are also numerous natural foods that
inherently contain this essential vitamin. These foods are further advantageous as they provide a range
of other vital nutrients. Thus, by regularly incorporating them into one’s diet, it is possible to achieve
optimal levels of this vitamin in the body.

What foods contain vitamin D?

Some of the richest foods in vitamin D include:

— fatty fish (such as herring, salmon and mackerel)

— meat (particularly organ meats) and meat products

—egg yolks

— fortified foods.

Some mushrooms are also natural sources of vitamin D, but the content varies on the amount
and duration of UV — B light exposure, during growth and/or production [1].

Hypervitaminosis refers to an excess of a particular vitamin in the body. An excess of vitamin
D develops very slowly. Hypervitaminosis is rare in people, especially those living in the Ural —
Siberian region. However, if excessively high doses of vitamin D are taken, the surplus can lead to
calcium metabolism disorders, which in turn may cause hypercalcemia, and subsequently
hypercalciuria, a more severe form of hypercalcemia.

Hypercalcemia is defined as an increase in the concentration of total calcium in the blood
serum above 2.8 mmol/L or ionized calcium above 1.3 mmol/L.

Hypovitaminosis (or avitaminosis) refers to a deficiency of a particular vitamin in the body.
Vitamin D affects most body systems and is important to overall health. Symptoms of a vitamin D
deficiency can include muscle weakness, fatigue, and hair loss. Vitamin D deficiency is the most
common nutritional deficiency in the world. BMJ Best Practice. Vitamin D deficiency — symptoms,
diagnosis and treatment.

A deficiency in vitamin D may develop if you don't receive enough vitamin D due to your diet
or exposure to sunlight. In addition, some health conditions and medications make it harder for the
human body to produce vitamin D [2].

Severe vitamin D deficiency in children can cause rickets, a condition that leads to:

— BMJ Best Practice. Vitamin D deficiency — symptoms, diagnosis and treatment.

— Bone deformities

— Stunted growth

838



— Fragile bones that are easily fractured

In adults, severe vitamin D deficiency can lead to:

— Osteomalacia: Softening of the bones, which is the adult version of rickets

— Osteopenia: Low bone density, a precursor to osteoporosis

— Osteoporosis: A condition characterized by weak, brittle bones that are easily fractured

Vitamin D deficiency is also associated with chronic diseases that may include:

— Cancer

— Heart disease

— Diabetes

— Immune system diseases

— Neuropsychiatric disorders [3].

Ways to increase vitamin d in the body. There are not many ways to increase the amount of
vitamin D in the blood. First of all, it is necessary to stay outdoors for at least 30 minutes a day. But
what if there's not enough time for walking? In this case, you can visit the solarium, but more than
twice a week. It is necessary to take a break between sessions for at least 48 hours. This will be
enough, because frequent visits can lead to the appearance of age spots on the skin, as well as provoke
the appearance of acne.

Dietary supplements can also be purchased at the pharmacy [4].

Dietary supplements are biologically active additives. They consist of natural active
substances. They are intended to be taken before meals, in order to enrich the diet with individual
food or biologically active substances.

However, the most effective way is to take medications prescribed by a specialist. If, after
visiting a doctor, vitamin D deficiency has been detected and medications have been prescribed, it is
worth starting to take them in the necessary doses, which should also be clarified by the doctor.

The relevance is in the prevention of vitamin D hypovitaminosis. Many people suffer from a
deficiency of this vitamin because the climate in the Ural — Siberian region is unsuitable: there is little
sunlight on the skin.

The aim of the study is to determine whether dietary supplements (DS) or tanning beds can
increase vitamin D levels in the human body as effectively as physician — prescribed medications.

MATERIAL AND METHODS

There are many ways to increase vitamin D levels in the body, but which one is the most
effective? A study was conducted to verify this.

The experimental method was used in the study.

The study involved a group of 4 participants living in the Ural — Siberian region. All
participants were of the same age and had the first health group. The study was conducted from
02.12.2024 to 02.03.2025. The duration of the study is three months.

The measurement technique for determining the vitamin D content in the blood includes
several stages:

1. Patient preparation.

The patient is explained the purpose of the study and the blood sampling procedure itself. It
is recommended to donate blood on an empty stomach (8 — 12 hours without food). It is necessary to
drink water.

2. Equipment preparation.

Sterile disposable instruments (needles, test tubes, cotton swabs, antiseptics) are used.

3. Blood sampling.

The health worker applies a tourniquet above the sampling site, treats the skin with an
antiseptic, inserts a needle and draws blood into a test tube. 3 — 5 ml of blood is required.

4. Sample processing.

The test tube with blood is centrifuged to separate the serum.

5. Laboratory analysis.

Method: Immunochemiluminescent assay or liquid chromatography — mass spectrometry are
most often used to determine the level of vitamin D.
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Measurement: The concentration of 25 — hydroxyvitamin D (25(OH)D), which is the main
marker of vitamin D status in the body, is analyzed.

6. Interpretation of results.

7. Documentation.

The test results are recorded in the patient's medical record. If necessary, the doctor interprets
the results and prescribes treatment or dietary adjustments.

RESULTS

At the first stage of the experiment, each subject underwent blood tests to check the vitamin
D content in the body. Optimal blood vitamin D levels are generally between 30 ng/ml and 60 ng/ml
[5].

The following results were obtained:

Person X — 11 (ng/ml) — deficiency

Person Y — 20 (ng/ml) — insufficiency;

Person Z — 12 (ng/ml) deficiency;

Person C — 12 (ng/ml) deficiency.

At the second stage of the study, over the course of three months, the subjects increased the
level of vitamin D in their blood in three different ways:

Person X took medications prescribed by a doctor;

Person Y — visited the solarium 2 times a week;

Person Z — took dietary supplements (1);

Person C took dietary supplements (2).

At the third stage, each participant in the study repeated blood tests to monitor changes in
vitamin D levels in the body.

Person X — 48 (ng/ml) — is the norm;

Person Y — 50 (ng/ml) —is the norm;

Person Z — 24 (ng/ml) — insufficiency;

Human C — 22 (ng/ml) — insufficiency.

It turned out that in person X, who took medical drugs, the result increased by 37 units (48 —
11 =237).

In person Y, who visited a solarium, the result increased by 30 units (50 — 20 = 30).

In person Z, who took dietary supplements (1), the result increased by 12 units (24 — 12 =12).

In person C, who took dietary supplements (2), the result increased by 10 units (22 — 12 =10).

DISCUSSION
The results of this study confirm the presence of a significant vitamin D deficiency among the
population of the Ural — Siberian region, which is consistent with other data presented in the domestic
and foreign literature. For example, studies conducted in other northern regions of Russia also
revealed a high prevalence of hypovitaminosis D, which is associated with a lack of sunlight and
dietary characteristics.

Limitations and disadvantages of the study:

1. Sample. The study was conducted on a limited sample, which may reduce the
representativeness of the results.

2. Lack of long — term follow — up. The study did not include long — term follow — up of the
participants, which does not allow us to assess the dynamics of vitamin D levels and the effectiveness
of the proposed measures.

Advantages of the study.

1. Regional specificity: The study takes into account the unique climatic and social conditions
of the Ural — Siberian region, which makes its results more relevant to the local population.

2. Practical focus: The results of the study can be used to develop regional programs for the
prevention and correction of vitamin D deficiency.

The data obtained can be used for:

1. Developing recommendations. Creating regional recommendations for the prevention and
treatment of vitamin D deficiency, taking into account local characteristics.
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2. Planning research. Conducting larger — scale and long — term studies to assess the
effectiveness of various strategies for correcting vitamin D deficiency.

This study contributes to the understanding of the problem of vitamin D deficiency in the Ural
— Siberian region and offers practical solutions that can be applied both in scientific research and in
clinical practice.

Interpretation of the effectiveness of vitamin D deficiency correction methods. Given the
identified vitamin D deficiency in the Ural — Siberian region, practical experience with various
methods of replenishing it shows varying effectiveness:

1. Medications (most effective).

Proven highly effective due to precise dosage of the active substance.

Quickly normalize vitamin D levels, especially in cases of severe deficiency.

2. Ultraviolet radiation (moderate effectiveness).

Visiting a solarium or UV lamp gives a moderate result, since:

Depends on skin type, duration and frequency of exposure.

In northern regions, even artificial UV does not always compensate for the lack of natural sun.

There are risks: potential harm from excessive radiation (photoaging, risk of melanoma).

3. Dietary supplements (least effective).

Weakly helped due to low dosages of the active substance.

Lack of strict quality control in production, unlike drugs

Suitable only for the prevention of mild deficiency.

CONCLUSIONS

The following conclusions can be drawn from the results obtained: The most effective way to
raise the level of vitamin D in the body is with the help of medications. Dietary supplements did the
worst job of all, therefore, if there is no need to go to a specialist, it is more effective to visit a
solarium.

(It is important to remember that each organism is different and can perceive certain drugs in
different ways).
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