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annotation

Target. Assess the frequency of vitamin D deficiency and insufficiency among the adult population living in the regions of the Russian Federation located at latitudes from 45
to 70°.

Materials and methods. Russian multicenter non-interventional registry study using the cross-sectional method.

Results. In the study, 72.1% of the surveyed have the status of vitamin D deficiency and insufficiency, while an adequate level was diagnosed in 27.8% of cases. When
assessing the degree of vitamin D deficiency depending on the time of year, statistically significant differences (p<0.00001) were found between periods: vitamin D deficiency
or deficiency was observed in 84.2% of participants in spring and 62.4% in autumn. The highest frequency of vitamin D deficiency and insufficiency was recorded in males
compared with women (p = 0.013, 79 and 70.3%, respectively). Vitamin D deficiency was observed in young people in the age subgroup of 18-25 years (p < 0.001, 54% in the
study as a whole) significantly more often than in older people.

Conclusion. The ubiquitous high prevalence of low vitamin D sufficiency in the territory of the Russian Federation is not related to the geographic region of residence, but to
a certain extent depends on the time of year. The high-risk group for vitamin D deficiency and insufficiency consisted of young men. The significant role of vitamin D in the
human body justifies the need to supplement and clarify the unified concept for the prevention, diagnosis and treatment of conditions associated with deficiency, which
emphasizes the relevance of introducing the obtained data into the National Clinical Guidelines.
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Abstract

Aim. To assess the incidence of vitamin D deficiency and insufficiency among the adult population living in the regions of the Russian Federation located at latitudes from 45
to 70°.

Materials and methods. Russian multicenter non-interventional registry study using the "cross-sectional" method.

Results. In this study, 72.1% of the examined have the status of vitamin D deficiency and insufficiency, while an adequate level was diagnosed in 27.8% of cases. When
assessing the degree of vitamin D deficiency depending on the season, statistically significant differences (p<0.00001) were found between the periods: vitamin D deficiency
or insufficiency was observed in 84.2% of autumn and in 62.4% of spring. The highest
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incidence of vitamin D deficiency and insufficiency was recorded in males compared with females (p=0.013, 79 and 70.3% respectively).
Vitamin D deficiency is observed in young people in the age subgroup of 18-25 years (p<0.001, 54% in the study as a whole) much more often than in older people

Conclusion. The widespread high prevalence of vitamin D deficiency in the Russian Federation is not related to geographic region of residence, but to some extent depends
on the season. The high-risk group for vitamin D deficiency and insufficiency is young men. The significant role of vitamin D in the human body justifies the need to supplement
and clarify a single concept for the prevention, diagnosis and treatment of conditions associated with deficiency, so higher implementation of National Clinical Guidelines is
needed.
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Introduction

One of the global challenges for medical science and
practice is the primary task of maintaining and strengthening the
health of the population around the world. The relevance of the
implementation of a preventive strategy as part of an integrated
approach to increase life expectancy and improve the quality of
life is reflected in the documents of the European Regional
Office of the World Health Organization (Towards Health.
European Strategy for the Prevention and Control of
Noncommunicable Diseases, 2006), the United Nations [Political
Declaration of the High Level Meeting of the UN General
Assembly on the Prevention and Control of Noncommunicable
Diseases (Resolution 66/2 of September 19, 2011)] and the
Government of the Russian Federation (Federal Law of
November 21, 2011 No. Russian Federation”1-3).

However, back in the 5th c. BC. Hippocrates, an ancient
Greek physician and philosopher, wrote: “Some of the diseases
come only from the way of life.” Indeed, the state of human
health is determined by many external and internal factors, the
key role of which is played by the most common in the population.
These key, modern predictors that determine “health” include

vitamin D deficiency. From the point of view of fundamental
knowledge, vitamin D is the foundation for adult health, which is
laid at the very beginning of the future life, from the point of view
of large-scale studies of the past three decades, it is the most
important micronutrient, the deficiency of which is considered as
a global problem, not only because of its widespread , but also
because of the close association with numerous pathological
processes and severe medical and social diseases [1-6].

Despite the close attention of scientists to the role of vitamin
D in the human body, the issue of its widespread deficiency
around the world is still extremely acute. The scale of the
problem is emphasized by Russian and international clinical and
epidemiological studies.

studies demonstrating that from 50 to 92% of the adult population
have low levels of 25(OH)D in the blood serum, regardless of
the season [7-12], and according to some data, this figure
reaches 100% [13]. Russia is unique in terms of research
focused on the features of the territory - it is the largest country
in the world with a wide range of geographic regions and a wide
variety of weather and climatic conditions. It should be noted
that the studies conducted in various geographical areas of the
Russian Federation are fragmented and heterogeneous. It is the
lack of unified massive epidemiological studies of the frequency
of vitamin D deficiency and insufficiency that does not allow
clarifying its true prevalence in the Russian Federation.

The purpose of the study is to assess the frequency of
vitamin D deficiency and insufficiency among the adult population
living in the regions of the Russian Federation located at latitudes
from 45 to 70°.

Materials and methods
Study design. Russian multicenter non-interventional registry

study according to the method

cross sections. Carried out in two periods: March-May (spring)
and October-November (autumn) 2020. Primary endpoints
included the study of the level of 25(OH)D in the blood serum of
volunteers in various geographical regions and the determination
of the level of 25(0OH) )D in blood serum depending on the
season. Secondary endpoints are the demographic characteristics
of study participants (gender, age). Recruitment and questioning
of study participants were carried out on the basis of the medical
offices of Invitro LLC.

In general, for two periods (spring and autumn 2020), the
study included 996 subjects from 10 regions of the Russian
Federation (Moscow, Rostov-on-Don, St. Petersburg, Murmansk,
Yekaterinburg, Tyumen, Kyzyl, Vladivostok, Norilsk, Novosibirsk) .
The largest number of volunteers was recruited in Moscow (109
people) and St. Petersburg (106 people),
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Table 1. Distribution of study subjects by geographic regions (for the study as a whole)

Table. 1. Distribution of study subjects by geographic region (overall across the study)

Geographic region Men Women Total
Vladivostok 23 74 97
Yekaterinburg 24 73 97
Western Arctic 19 79 98
Red 21 74 95
Moscow 16 93 109
Novosibirsk 14 85 99
Norilsk Rostov- 28 69 97
on-Don St. Petersburg 18 78 96

21 85 106
Tyumen 26 76 102
Total in study 210 786 996

the smallest - in Kyzyl (95 people) and Rostov-on-Don (96
people); tab. 1. The study group consisted of healthy
volunteers who signed informed consent to participate in the
study.

Criteria for inclusion in the study:

1) male and female volunteers aged from
18 to 50 years old inclusive;

2) body weight over 45 kg and not more than 100 kg included
effectively;

3) the presence of a signed form of informed consent to
participate in the study.

Exclusion criteria:

1) the volunteer is currently participating in some other

clinical trial;

2) the volunteer takes medicines or biologically active
supplements containing vitamin D, in the form of
monopreparations or combinations of vitamin D with
calcium;

3) clinical signs of malabsorption syndrome at the time of
screening (for example, diarrhea, abdominal pain,
asthenovegetative syndrome, etc.);

4) pregnancy or breastfeeding period;

5) the inability of the volunteer, in the opinion of the
employee of the research center, to fulfill the conditions
of this study;

6) other conditions that, in the opinion of the employee
investigation center, prevent the inclusion of a volunteer
in the study.

The study of blood serum for 25(OH)D was carried out by
the method of chemiluminescent immunoassay for
microparticles in the centers of Invitro LLC. According to the
recommendation of the Russian Association of Endocrinologists
in 2015, the level of 25(0OH)D was taken as adequate at y30
ng/mL (Y75 nmol/L), deficiency - y20 and <30 ng/mL (y50 and
<75 nmol /l), deficiency - <20 ng/ml (<50 nmol/l).

Statistical analysis was carried out using specialized
software StatSoft Statistica and included the evaluation of the
following parameters: analysis of laboratory data and
demographic indicators. Descriptive statistics of quantitative
traits are represented by medians (Me). When comparing two
independent groups on a quantitative basis to assess

statistical significance of intergroup differences

Mann-Whitney U-test (U) was used. The relationship of
guantitative variables was estimated using the Spearman
correlation coefficient. To compare the groups on a qualitative
basis, we used the calculation of the 95% confidence interval
for the odds ratio and Pearson's y? test. In order to clarify the
demographic characteristics that affect the presence or
absence of vitamin D deficiency, correlation analysis was
used, as well as generalized discriminant analysis. In each
group, it was planned to stratify the participants by sex in the
ratio: men - 46%, women - 54%, which corresponds to the
percentage distribution of the population of the Russian
Federation by gender. In case of deviation from the specified
ratio in one or several geographic regions, the procedure of
statistical weighting of data was carried out taking into account
the actual distribution by sex in this geographic region
according to the data of the Federal State Statistics Service
"Population of the Russian Federation by sex and age"4 . The
critical level of significance in testing statistical hypotheses
was assumed to be 0.05.

This study was conducted strictly in accordance with the
ethical principles proclaimed in the Declaration of Helsinki,
ICH GCP (ICG QCP - Rules for Good Clinical Practice
developed by the International Conference on Harmonization),
and the current legislation of the Russian Federation. Study
protocol No. AQ-01/20, version 2.0 dated February 25, 2020,
was approved by the Independent Interdisciplinary Committee
for Ethical Review of Clinical Research.

results
Primary endpoints: study of the level of 25(OH)D in

the blood serum of volunteers in various geographic
regions; determination of the level of 25(OH)D in the blood
serum depending on the season. The study assessed the
frequency of deficiency and insufficiency of vitamin D in
different regions of the Russian Federation, which represent a
geographically representative sample with a high risk of
developing a low level of vitamin D sufficiency. Based on the
results of monitoring the frequency of deficiency and
insufficiency of vitamin D, that the level is 25(OH)D,

‘Access mode: https://www.gks.ru/compendium/document/13284. The link is active on: 02/10/2020.
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Rice. 1. Diagram of the range of 25(OH)D concentrations over the study
periods.

Fig. 1. Peak diagram of 25(OH)D concentrations by study periods.

equal to less than <20 ng/ml, was registered in 39.3%, the
interval of 25(0OH)D y20 and <30 ng/ml was detected in
32.8% of volunteers. In general, 72.1% of the examined
had the status of vitamin D deficiency and insufficiency,
while an adequate level was diagnosed in 27.8%. Since
the observed distribution of study participants by gender
differs from that of the population of the Russian Federation
in the analyzed geographic regions, the procedure for
statistical weighting of the data was carried out, taking into
account the actual distribution by sex.

in this geographic region. Statistically weighted, 39% of
cases were vitamin D deficient, 71.9% were vitamin D
deficient or deficient, and thus only 28% of the study
population had adequate levels. The highest percentage of
subjects with vitamin D deficiency was observed in Kyzyl
(67.3%), the lowest in Vladivostok (21.6%). The percentage
of subjects with vitamin D insufficiency or deficiency ranged
from 60.8% (Vladivostok) to 86.3% (Kyzyl); tab. 2. In the
study

The study assessed the degree of vitamin D deficiency
depending on the time of year. When comparing the data
for the 1st (spring) and 2nd (autumn) periods, significant
statistically significant differences (p<0.00001, Pearson's
y2 test) were revealed between the periods: vitamin D
deficiency or deficiency was observed in 84.2% participants
in spring (Table 3) and 62.4% in autumn (Table 4).
Differences in median concentrations of 25(OH)D in blood
serum in spring (18 [11; 26] ng/mL) and autumn (26 [19;
37] ng/mL) are statistically significant (p<0.000001, Mann—
Whitney). The range of 25(OH)D concentrations over the
study periods is shown in Fig. . one.

Secondary endpoints: demographic characteristics
(sex, age). The study of basic demographic characteristics,
such as gender and age, was the next stage of the study.

When evaluating gender characteristics, it was found that
males are characterized by a higher frequency of low
vitamin D levels compared to women (p = 0.013, 79 and
70.3%, respectively); tab. 5. Vitamin D deficiency was
observed in young people in the age subgroup of 18-25
years (p<0.001, 54% in the study as a whole) significantly
more often than in older people. Insufficiency or deficiency
of vitamin D in this age subgroup was detected in 79.1%.
After statistical weighting of the data, in Russia as a whole,
81.3% of young people aged 18-25 experience vitamin D
deficiency or deficiency compared to other age groups
(Table 6).

Discussion
Back in the 1960s-80s of the XX century. A group of

researchers led by H. De Luca studied in detail the
metabolism of vitamin D. Two sources of vitamin D intake
into the human body are known for certain - from food and
as a result of synthesis in the skin under the influence of
ultraviolet rays. To date, the scientific literature is actively
discussing such terms as "sun-catching behavior"

and "vitamin D-oriented diet" [14]. The former refers to
walks on sunny days in the fresh air, while the latter refers
to the active inclusion in the diet of foods that are richest in
vitamin D. However, both of these pathways have

Table 2. Summary table of study results after "weighting" the data: the proportion of patients with deficiency, insufficiency or normal levels of vitamin D, taking

into account the distribution by geographical region (overall for the study)

Table 2. Summary study results table after "weighing" the data: the proportion of patients with deficiency, lack or normal levels of vitamin D with respect to the

distribution by geographic regions (overall across the study)

In the study as a whole, the level of 25(OH)D in the blood serum

St.

i i Ekate Novosibirsk But Rostov- Tyu
Geographic region Western Red Moscow y
Rinburg Arctic rilsk on-Don less )
Petersburg in general
46:54 47:53 48:52 46:54 47:53 47:53 46:54 47:53 48:52 46:54
Shortage, % 39,4 33,4 67,3 38,8 37 39,7 40,2 43,1 31 39
Insufficiency, %
4 27,5 42,9 18,8 28,7 37,5 34 30,2 38 31,6 32,9
Rate, % 33 23,5 13,8 32,4 25,4 26,1 29,5 18,7 37,3 28
Insufficiency or deficiency
in total % 66,9 76,4 86,1 67,5 74,5 73,8 70,4 81,2 62,6 71,9
Total participants, 97 98 95 109 99 97 96 106 102 996
abs.
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Table 3. Summary table of study results: proportion of patients with deficiency, insufficiency or normal levels of vitamin D, taking into account the
distribution by geographical regions (1st period - spring 2020)

Table 3. Summary study results table: the proportion of patients with deficiency, lack or normal levels of vitamin D with respect to the distribution by geographic
regions (1st period — 2020 spring)

First study period

Geographic region

Serum 25(0H)D level Ecate West But st.
Authorities noe Ky We But Rostov- Tyu Total
i guardian otal
East rn Start call squa rilsk on-Don Petersburg less
burg Birsk
Let's play
abs. 13 26 23 37 27 24 22 31 29 19 251
deficit*
% 29,5 61,9 50 82,2 60 54,5 51,1 73,8 61,7 40,4 56,4
The lack abs. 20 10 20 4 12 12 13 8 14 1 124
accuracy % 454 2338 434 8,8 26,6 27,2 30,2 19 297 23,4278
abs. 11 6 3 4 6 8 8 3 4 17 70
Norm
% 25 14,2 6,5 8,8 13,3 18,1 18,6 71 8,5 36,1 15,7
Insufficient
accuracy abs. 33 36 43 41 39 36 35 39 43 30 375
or
total deficit o
% 75 85,7 93,4 91,1 86,6 81,8 81,4 92,8 91,4 63,8 84,2
Total
participants  abs. 44 42 46 45 45 44 43 42 47 47 445

*Here and further in Table. 4: Vitamin D deficiency is defined as a 25(OH)D concentration <20 ng/mL (50 nmol/L), deficiency as a 25(OH)D
concentration of 20 to 30 ng/mL (50 to 75 nmol/L) , adequate levels - more than 30 ng / ml (75 nmol / ).

Table 4. Summary table of study results: Proportion of patients with deficiency, insufficiency or normal levels of vitamin D, taking into account the
distribution by geographical region (2nd period - autumn 2020)

Table 4. Summary study results table: the proportion of patients with deficiency, lack or normal levels of vitamin D with respect to the distribution by geographic regions
(2nd period — 2020 autumn)

Second study period

Geographic region

West
Serum 25(0OH)D level Via Ecate es But St.
noe Ky We But Rostov- Tyu Total
i i uardian otal
miracle rn Zapolya call squa s rilsk on-Don Petersbuig  jess
stock burg Birsk
eat
abs. 8 12 10 27 16 13 17 8 17 13 141
deficit*
% 15 21,8 19,2 54 25 23,6 31,4 14,8 28,8 23,6 25,5
The lack abs. 18 17 22 14 19 25 20 21 26 21 203
accuracy % 33.9 30,9 223 28 29,6 45,4 37 38,8 44 38,1 36,8
abs 27 26 20 9 29 17 17 25 16 21 207
Norm
% 50,9 47,2 38,4 18 45,3 30,9 31,4 46,3 27,1 38,1 37,5
The lack abs. 26 29 32 41 35 38 37 29 43 34 344
accuracy
or
otal deficit 49 52,7 615 82 54,6 69 68,5 53,7 728 618 624
Total
involved abs. 53 55 52 50 64 55 54 54 59 55 551
cov

a number of restrictions. The contribution of nutrition to an vitamin D, directly dependent on the geography of the

adequate level of vitamin D supply is small, this is due to territory and the activity of solar radiation. Assessing the

the fact that there are very few natural dietary sources of climatic and geographical conditions of the Russian

this micronutrient in the daily diet [15]. Significantly more Federation, it can be confidently stated that vitamin D

important is the endogenous pathway of formation deficiency is a widespread problem. Confirmation of the given data
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Table 5 Proportion of patients with deficiency, insufficiency or normal levels of vitamin D by sex (overall study)

Table 5. The proportion of patients with deficiency, lack or normal levels of vitamin D with respect to the distribution by gender (overall across the study)

Generally
Serum 25(OH)D level Men Women
by research

abs. 103 289 392
Deficit

% 49 36,7 39,3

abs. 63 264 327
Failure

% 30 33,5 32,8

abs. 44 233 277
Norm

% 20,9 29,6 27,8

abs. 166 553 719
Insufficiency or deficiency in total

% 79 70,3 72,1

abs. 210 786 996

Total participants

Table 6. Summary table of study results after "weighting" the data: the proportion of patients with deficiency, insufficiency or normal levels of vitamin D,

by age groups (total for the study)

Table 6. Summary study results table after "weighing" the data: the proportion of patients with deficiency, lack or normal levels of vitamin D with respect to

the distribution by age groups (overall across the study)

Age group, years Male:female 18-25 26-30 31-35 36-40 41-45 46-50
ratio Deficit, % 51:49 51:49 50:50 51:49 48:52 48:52
56,3 45,4 37,5 37,5 32,7 34,3
Deficiency, % 25 32 38,2 28,9 32,1 32
Norm, % 18,6 22,5 24,2 33,5 35,1 33,6
Insufficiency or deficiency in total, % Total participants, 81,3 77,4 75,7 66,4 64,8 66,3
abs. 211 189 193 152 132 119

There may be several key points. First, most of the territory of the
Russian Federation is located north of 35° north latitude, in a zone

of insufficiently intense solar insolation [16]. In addition, most
settlements are characterized by a small number of sunny days per
year (no more than 40-70). Second, the natural photoproduction of
vitamin D in the skin depends on a number of factors: the angle of
incidence of sunlight, the season of the year, cloudiness, atmospheric
pollution, daylight hours, and time spent outdoors [17, 18].

In recent years, more than 5 thousand epidemiological studies
have been conducted in different countries of the world to study the
status of vitamin D. These studies have shown that vitamin D
deficiency is widespread in all age groups, in all geographic latitudes
and occurred regardless of the season [19- 21]. According to the
results of the study, 72.1% of volunteers were diagnosed with vitamin
D deficiency and insufficiency, thus, every 7th out of 10 surveyed
has a low level of 25(OH)D, regardless of the season of the year
and region of residence. Significant statistically significant differences
between the two research

mi periods. It was shown that in the spring period of the study, low
vitamin D status was significantly more frequently recorded than in
the autumn months. It should be emphasized that the results
obtained are fully consistent with

with previously published work. The first mention of seasonal
fluctuations in vitamin D dates back to 1974, when McLaughlin et al.
showed results with

1214 TERAPEVTICHESKII ARKHIV. 2021; 93(10): 1209-1216.

according to which the peak levels of 25(OH)D were recorded in the
autumn months and were not associated with a change in the nature
nutrition or additional intake of vitamin D [22]. To date, there are
fairly convincing data on the seasonal concentration of 25(OH)D. In
several studies, it was reliably noted that the level of 25(OH)D
decreases by the onset of the winter period compared to the summer
months [23, 24]. The lowest concentrations of 25(OH)D were found
in the inhabitants of the northern hemisphere in the spring months of
the year, when the reserves are completely depleted.

sy vitamin D, synthesized in the previous summer [25]. First of all,
this is explained by the fact that these territories are located in the
zone of deficiency of solar exposure, which is why in the northern
regions the synthesis of vitamin D in the skin does not occur at all
from 4 to 6 months per year [26, 27]. Nevertheless, the data obtained
reliably emphasize that, with a combination of unfavorable climatic
and geographical factors, the amount of vitamin D synthesized in

the skin under the action of solar radiation is significantly

decreases.

Undoubtedly, the study of the prevalence of vitamin D deficiency
and insufficiency is necessary for the formation of a risk group in
order to conduct targeted biochemical screening. The study also
assessed key demographic characteristics and noted a higher
percentage of men with low 25(OH)D levels, as well as in the 18 to
25-year-old subgroup of young adults. It is important to note that the
data obtained do not correlate with previously published studies [11,
28]; perhaps

THERAPEUTIC ARCHIVE. 2021; 93(10): 1209-1216.
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this is due to the limitations of this study, such as a small
sample size in general and in terms of a particular region,
an upper age limit of 50 years, and a disproportion of
participants included in the study by gender. Also, the
information obtained may indicate a global change in the
nutrition paradigm of the population towards the “crowding
out effect” of foods rich in essential vitamins and
micronutrients. In this regard, vitamin D is no exception. An
active fortification policy for vitamin D fortification in foods
can serve as a unique natural way to prevent vitamin D
deficiency.

Taken together, the new data obtained determine the
prospects for further study of the prevalence of vitamin D
deficiency and insufficiency in the Russian Federation to
supplement and clarify the high-risk group for vitamin D
deficiency. prevention and treatment of vitamin D deficiency,
as well as to create an optimal preventive program and
therapeutic tactics for the population as a whole, which is
an important tool

volume of prevention, promotion of health and improvement of the
quality of life of the population [29].

Conclusion

The ubiquitous high prevalence of low vitamin D
sufficiency in the Russian Federation is not related to the
geographic region of residence, but to a certain extent
depends on the time of year. The study shows a higher
prevalence of vitamin D insufficiency and deficiency in
spring than in autumn. The high-risk group for vitamin D
deficiency and insufficiency consisted of young men. To
correct vitamin D deficiency, there is a fairly wide range of
preparations containing cholecalciferol, but most of the
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The most widely used drugs on the domestic market are
dietary supplements, while only the medicinal product has
registered indications for the treatment of vitamin D
deficiency and deficiency. Since vitamin D is a fat soluble
vitamin, the main mechanism of its absorption in the
gastrointestinal tract, like other fat soluble vitamins, is
micellization. The use of a preparation based on a micellar
solution of cholecalciferol (Aquadetrim®) ensures a good
degree of absorption, regardless of the composition of food,
medication or the state of the gastrointestinal tract.
Aquadetrim® in the form of dissolvable tablets is a
convenient form of vitamin D that can be dissolved either in
the mouth or in a small amount of water. The significant role
of vitamin D in the human body justifies the need to
supplement and clarify a unified concept for the prevention,
diagnosis and treatment of conditions associated with
deficiency, which may be reflected in the National Clinical
Guidelines.

Conflict of interests. The authors declare no conflict of
interest.

Conflict of interests. The authors declare no conflict of
interest.

Source of financing. The study was performed with
the financial support of Akrikhin JISC No. AQ-01/20, version
2.0 dated February 25, 2020.

Source of funding. The study was carried out with the
financial support of AO “Akrikhin” yAQ-01/20, version 2.0 of
February 25, 2020.

Gratitude. We express our deep gratitude and sincere
gratitude to the researchers who contributed to this work in
the regions of our country: Cand. honey. Sciences E.V.
Bova, A.B. Darzhaa, Dr. med. sciences, prof. S.A. Dogadin,
Dr. med. Sciences A.V. Kiyaev, Dr. med. Sciences L.A.
Ruyatkina, O.G. Tsygankova, E.P. Chistyakova.

correction of its deficiency: the current state of the problem. When it
comes to nutrition. 2017;86(2):47-62 [Kodentsova VM, Mendel Ol,
Khotimchenko SA, et al. Physiological needs and effective doses of
vitamin D for deficiency correction. Current state of the problem.
Questions of nutrition [Problems of Nutrition]. 2017; 86 (2): 47-62 (in
Russian)]. 9. Zazerskaya I.E., Dorofeikov V.V., Kuznetsova L.V., et al.

Vitamin D and women's reproductive health. St. Petersburg: Eco-Vector, 2017
[Zazerskaya IE, Dorofeykov VV, Kuznetsova LV, et al. Vitamin D and
Women's Reproductive Health. Saint Petersburg: Eco-Vector; 2017 (in
Russian)]. 10. Petrushkina A.A., Pigarova E.A., Rozhinskaya L.Ya.
Epidemiology of vitamin D deficiency in the Russian Federation.

Osteoporosis and osteopathy. 2018;21(3):15-20 [Petrushkina AA, Pigarova
EA, Rozhinskaya LYa. The prevalence of vitamin D deficiency in Russian
Federation. Osteoporosis and Bone Diseases. 2018;21(3):15-20 (in
Russian)]. DOI:10.14341/0stec10038

11. Suplotova L.A., Avdeeva V.A., Rozhinskaya L.Ya. Vitamin D status
among residents of the Tyumen region. Obesity and metabolism.
2019;16(2):69-74 [Suplotova LA, Avdeeva VA, Rozhinskaya LYa.
Vitamin D status in residents of Tyumen region. Obesity and metabolism.
2019;16(2):69-74 (in Russian)]. DOI:10.14341/omet10162

12. Karonova T.L., Grineva E.N., Nikitina I.L., et al. Level of vitamin D supply
in residents of the Northwestern region of the Russian Federation (St.
Petersburg and Petrozavodsk). Osteoporosis and osteo-

TERAPEVTICHESKII ARKHIV. 2021; 93(10): 1209-1216. 1215



Machine Translated by Google

ORIGINAL ARTICLE

https://doi.org/10.26442/00403660.2021.10.201071

13.

14.

1

(4]

16.

17.

18.

19.

Abbey. 2013;3:3-7 [Karonova TL, Grinyova EN, NikitiM IL, et al.

The prevalence of vitamin D deficiency in the Northwestern Region of
the Russian Federation among the residents of St. Petersburg and
Petrozavodsk. Osteoporosis and Bone Diseases. 2013;16(3):3-7 (in
Russian)]. DOI:10.14341/0ste0201333-7

Pigarova E.A., Rozhinskaya L.Ya., Belaya Zh.E., et al. Clinical

guidelines of the Russian Association of Endocrinologists for the
diagnosis, treatment and prevention of vitamin D deficiency in adults.
Problems of endocrinology. 2016;62(4):60-84 [Pigarova EA, Rozhinskaya
LYa, Belaya ZhE, et al. Russian Association of Endocrinologists
recommendations for diagnosis, treatment and prevention of vitamin D
deficiency in adults. Problems of Endocrinology. 2016;62(4):60-84 (in
Russian)]. DOI:10.14341/probl201662460-84

Gromova O.A., Maltsev S.V., Zakharova I.N., Namazova-Barano va
L.S. The role of vitamin D in shaping the health of the child. National
Vitamin D Sufficiency Program. Symposium Review. Consilium
Medicum. Pediatrics (Suppl.). 2015;1:5-13 [Gromova OA, Maltsev SV,
Zakharova IN, Namazova-Baranova LS.

The role of vitamin D in the formation of child health. The National
Program of vitamin D provision. Symposium overview. Consilium
Medicum. Pediatrics (Suppl.). 2015;1:5-13 (in Russian)].

. Institute of Medicine, Food and Nutrition Board. Dietary Reference

Intakes for Calcium and Vitamin D. Washington, DC: National Academy
Press, 2010. Available at: https://www.ncbi.nIm.nih.gov/books/
NBK56070/pdf/Bookshelf_NBK56070.pdf. Accessed: 17.09.2021.
Shmakin A.B. Development of climatological research at the Institute of Geography of
the Russian Academy of Sciences. Proceedings of the Russian Academy of Sciences.
2008;5:95-105 [Shmakin A.B. Development of climatological research
at the Institute of Geography of the Russian Academy of Sciences
Izvestiya RAN. 2008;5:95-105 (in Russian)].

Holick MF. Vitamin D Deficiency. N Engl J Med. 2007;357:266-81.
DOI:10.1056/nejmra070553

Huotari A, Herzig KH. Vitamin D and living in northern latitudes: an
endemic risk area for vitamin D deficiency. Int J Circumpolar Health.
2008;67:164-78. DOI:10.3402/ijch.v67i2-3.18258

Buralkina N.A., Arutyunova E.E., Vlasova G.A. Global problems of
vitamin D status: causes, pathogenetic mechanisms, treatment,
preventive measures. Medical advice. 2018;12:152-8 [Buralkina NA,
Arutyunova EE, Vlasova GA. Global vitamin D status problems: causes,
pathogenetic mechanisms, treatment, prevention measures. Meditsinskiy
sovet = Medical Council. 2018;12:152-8 (in Russian)].
DOI:10.21518/2079-701X-2018-12-152-158

OMNIDOCTOR.RU

1216 TERAPEVTICHESKII ARKHIV. 2021; 93(10): 1209-1216.

20.

21.

22.

23.

24,

25.

26.

28.

29.

Garland CF, Gorham ED, Mohr SB, Garland FC. Vitamin D for cancer
prevention: Global perspective. Ann Epi. 2009;19:468-83.
DOI:10.1016/j.annepidem.2009.03.021

Yetley EA. Assessing the vitamin D status of the US population. Am J
Clin Nutr. 2008;88:558-642. DOI:10.1093/ajcn/88.2.558s

Maxwell JD. Seasonal variation in vitamin D. Proceeding Soft Nutrition
Society. 1994;53:533-43. DOI:10.1079/pns19940063

Cinar N, Harmanci A, Bulent O. Vitamin D status and seasonal changes
in plasma concentrations of 25-hydroxyvitamin D in office workers in
Ankara, Turkey. Eur J Intern Med. 2013;25(2):197-201.
DOI:10.1016/j.€jim.2013.11.004

Kull M, Kallikorm R, Tamm A, Lember M. Seasonal variance of 25(0OH)
vitamin D in the general population of Estonia a Northern European

country. BMC Public Health. 2009;9:22.
DOI:10.1186/ 1471-2458-9-22

Maeda SS, Saraiva GL, Hayashi LF, et al. Seasonal variation in the
serum 25-hydroxyvitamin D levels of young and elderly active and
inactive adults in Sao Paulo, Brazil: The Sao Paulo Vitamin D Evaluation

Study (SPADES). Dermato-Endocrinology. 2013;5(1):211-7.
DOI:10.4161/derm.24476

Wacker M, Holick MF. Sunlight and Vitamin D. Dermatoendocrinol.
2014;5(1):51-108. DOI:10.4161/derm.24494

. Webb AR, Kline L, Holick MF. Infl uence of season and latitude on the

cutaneous synthesis of vitamin D3: Exposure to winter sunlight in
Boston and Edmonton will not promote vitamin D3

Synthesis in Human Skin. J Clin Endocr Metab. 1988;67(2):373-8.
DOI:10.1210/jcem-67-2-373

Pigarova E.A., Rozhinskaya L.Ya., Belaya Zh.E., et al. Clinical
guidelines of the Russian Association of Endocrinologists for the
diagnosis, treatment and prevention of vitamin D deficiency in adults.
Problems of Endocrinology. 2016;62(4):60-84.

[Pigarova EA, Rozhinskaya LYa, Belaya ZhE., et al. Russian Association
of Endocrinologists recommendations for diagnosis, treatment and
prevention of vitamin D deficiency in adults. Problems of Endocrinology.
2016;62(4):60-84 (in Russian)].

Bjelakovic G, Gluud LL, Nikolova D, et al. Vitamin D supplementation
for prevention of mortality in adults. Cochrane Database Syst Rev.
2014;1:CD007470. DOI:10.1002/14651858.cd007470.pub3

The article was received by the editorial office / The article received: 07/13/2021

THERAPEUTIC ARCHIVE. 2021; 93(10): 1209-1216.



