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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The present work is dedicated to the study of vitamin D 

content among residents of Tyumen city and Tyumen region. 
The study analyzed the correlation between the level of vitamin 
D in the blood and the gender, age, place of residence and 
season of seeking medical care. This study was carried out on 
the basis of multidisciplinary clinic of Tyumen State Medical 
University (MDC of Tyumen SMU). During the research, 231 
medical records were analyzed. It was estimated that 51% of 
patients (118 people) had insufficient blood content of vitamin 
D. This condition requires early and adequate treatment, since 
otherwise the risk of clinical manifestations of hypovitaminosis 
D increases. Considering the important biochemical role of 
this vitamin in the body (it is proved that vitamin D is not only 
involved in the regulation of phosphorus-calcium metabolism; 
almost all cells have receptors for it) and the increased risk of 
the consequences in case of hypovitaminosis, the conducted 
study is a pressing issue of our time.

Key words. vitamin D, hypovitaminosis, Tyumen, Tyumen 
region.
Introduction.

The results of numerous studies [1] suggest that vitamin D 
deficiency is a universal risk factor providing the occurrence of 
various polyethiological diseases. According to the literature, 
there is a deficit of this micronutrient worldwide, including 
the Russian Federation. In this regard, a group of experts of 
different specialties, representing the leading clinical and 
scientific research centers, developed the National Program 
"Vitamin D deficiency among children and adolescents in the 
Russian Federation: modern approaches to the correction" 
(2017) based on several major nationwide studies. Creation of 
the mentioned "National Program" is the first step in solving 
the global problem of maintaining vitamin D availability in the 
child population [2-10].
Aim.

The aim of the study was to assess the vitamin D level in the 
blood of patients receiving medical care at the MDC of Tyumen 
State Medical University depending on their gender, age, place 
of residence, and season of seeking medical care.
Materials and methods.

The retrospective study was carried out on the basis of the MDC 
of Tyumen State Medical University. As there were no criteria 
of inclusion and exclusion, 231 medical records (in period from 
2017 to 2020) of patients who sought medical care in this health 
facility to measure the level of vitamin D in the blood or with 
already measured vitamin D level were selected and analyzed 

using random sampling technique. The following parametres 
were analyzed: age, gender, place of residence, comorbidities, 
season of seeking medical care and D3 level. Statistical analysis 
of gender, age, place of residence, comorbidities and season of 
seeking medical care was performed with Microsoft Excel and 
the data of vitamin D content were processed using Statistica 
Version 10.0. The concentration of D3 in the blood was 
evaluated by a laboratory immunological method for in vitro 
quantification of D3 level. The enzyme-linked immunosorbent 
assay (ELISA) with the 25-OH Vitamin D ELISA microplate 
(Euroimmun, Germany; catalog number: EQ6411-9601) was 
used. The results were calculated on the basis of a standard 
calibration curve.
Results and Discussion.

The total number of examined patients was 231: 196 women 
(84,8%) and 35 men (15,2%) (Figure 1).

Figure 1. Distribution of patients by sex, % (total number: 231 
patients).

As it can be seen from the presented data, females predominated 
in the study group. We believe that this can be explained by 
the fact that, firstly, the number of women in the population 
prevails over males. It has been established that the average life 
expectancy of women is higher than that of men [11]. Secondly, 
it has been proven that women take their health issues more 
seriously than men. According to the literature, men in the 
Russian Federation, on average, are 2.5 times less likely to seek 
medical help from specialists, despite the fact that mortality 
between the ages of 35 and 40 is almost 2 times higher in men 
than women of the same age group [1].

The whole group of patients, depending on age, was divided 
into 4 subgroups: 

1) from 0 to 12 years (children).
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2) from 13 to 20 years (adolescents).
3) from 21 to 55 years (adults).
4) from 56 years and older (elderly people).
It was found that adults prevailed in a trial group and accounted 

for 72.7% or 168 individuals of the total number included in the 
study; 14.3% (33 individuals) were included in the subgroup of 
elderly people, while children and adolescents’ subgroups had 
an equal number of patients and accounted for 6.1% each (14 
individuals). It should be noted that in 0.8% of cases (2 people), 
the age of patients was not stated in the medical record. The 
obtained data are shown in Figure 2.

Figure 2. Distribution of patients by age, % (total number: 231 
patients).

During further study the whole group of patients depending 
on the place of their residence was divided into 5 subgroups 
(Figure 3). 

Figure 3. Distribution of patients by place of residence, % (total 
number: 231 patients).

1) residents of Tyumen city.
2) residents of the South of Tyumen region.
3) residents of Yamalo-Nenets Autonomous District.
4) residents of Khanty-Mansiysk Autonomous District.
5) residents of other territories.
It was established that the majority of patients do live in 

Tyumen city – 65% (150 people). Residents of the South 
of Tyumen region made up 13% (30 people); the share of 
population of Yamalo-Nenets Autonomous District and other 
territories accounted for an equal number of patients, 8.6% 
each (20 people), while the residents of Khanty-Mansiysk 
Autonomous District made up 4.8% (11 people).

It is known from the literature that one of the main 
characteristics of living in northern, or more precisely, high-
latitude regions are a deficiency of vitamin D. In order to prove 
this, we present the results of a study [10], in which the authors 
established the correlation between the area of residence and 
frequency of vitamin D deficit. The trial group consisted of 
children under 18 years; vitamin D deficiency was defined as 
a level of 25 (OH)D below 20 nmol/L. Figure 4 shows a graph 
reflecting this relation.

Figure 4. Correlation between the area of residence and frequency of 
vitamin D deficit, % [2].
*1 – s. Izhma (Komi Republic, Russia; LAT, 650 N); 2 – s. Kortkeros 
(Komi Republic, Russia; LAT, 620 N); 3 – Turku (Finland; LAT, 610 

N); 4 – Bergen (Norway; LAT, 600 N); 5 – s. Orda (Perm Krai, Russia; 
LAT, 570 N); 6 – Moscow Oblast (Russia; LAT, 560 N); 7 – Edmonton 
(Canada; LAT, 520 N)

The study emphasizes that the further north the region is, 
the more pronounced the vitamin D deficiency. This can be 
explained by the fact that vitamin D deficiency is widespread 
in areas located in northern latitudes (above 35 ° N), where, 
due to low average annual temperatures, a small number of 
sunny days as well as an acute incidence angle of sunlight rays 
and their scattering in the upper layers of the atmosphere in the 
autumn-winter and early spring period, contact with the skin is 
tangential, what significantly reduces the possibility of adequate 
vitamin D production [2].

It should be noted that Tyumen city corresponds to the Perm 
Krai (LAT, 57°15′ N). Thus, it can be assumed that the majority 
of inhabitants of this area have a deficit of vitamin D. 

However, the results of another study showed that the rate 
of the vitamin D formation in skin is mainly affected not by 
the geographical latitude of the area, but the ecological and 
geographical factors caused by it: cloud cover, solar zenith 
angle, length of the daytime, time spent outdoors, features of 
wearing clothes, etc. [8]. Therefore, the correlation between 
vitamin D production and the geographic latitude of the region 
is only indirect. The foregoing confirms the fact that among 
residents, even in highly illuminated areas, vitamin D deficiency 
(due to habit of protection the body surface from solar radiation) 
is a common occurrence. Thus, in Saudi Arabia, Australia, 
India, the United Arab Emirates, and other warm countries, 30 
to 50% of children and adults have level of 25(OH)D below 
30 ng/mL [11]. In addition, it has been proven that the level 
of vitamin D is also affected by the mechanisms of adaptation 
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to the environment: the content of melanin in the skin, which 
provides different susceptibility to UV radiation (the darker the 
skin color, the lower the rate of vitamin D synthesis); availability 
of food sources of vitamin D; cultural and traditional features of 
the diet, etc.

Thus, it is not correct to associate vitamin D deficiency only 
with the geographical location of the area; this indicator can be 
considered as one of the factors affecting the level of vitamin D 
in the body [12]. 

Then, the correlation between the seasonality of seeking 
medical help and the level of vitamin D in the blood was 
analyzed. The whole group of patients was divided into 4 
subgroups (Figure 5).

Figure 5. Distribution of patients depending on season of seeking 
medical care, %.

1) patients seeking medical care in winter.
2) patients seeking medical care in spring.
3) patients seeking medical care in summer. 
4) patients seeking medical care in autumn.
After analyzing the data for gender, age, and place of residence 

of patients in the study group, as well as the seasonality of their 
seeking medical help, it was decided to measure the level of 
vitamin D in this group.

The entire group of patients, depending on the determined 
level of vitamin D in the blood, was divided into 4 subgroups:

1) patients with deficiency of vitamin D level in the blood (up 
to 20 ng/ml).

2) patients with vitamin D insufficiency (20-30 ng/ml).
3) patients with sufficient content of vitamin D in the blood 

(30-50 ng/ml).
4) patients with toxic levels of vitamin D in the blood (more 

than 100 ng/ml).
The analysis of the results showed that in the trial group there 

were more patients with insufficient content of vitamin D in 
the blood – 118 patients (51.1%). The second group, according 
to the frequency of occurrence consisted of 101 patients with 
sufficient level of vitamin D (43.7%); 9 patients (3.9%) had 
a vitamin D deficit while the toxic level of vitamin D was 
registered in 3 patients (1.4%). 

The prevalence of patients with the deficient blood level of 
vitamin D was an expected result. Nevertheless, it is pleasant to 
note that the second most common group had sufficient levels 

of vitamin D in the blood. Probably, these were patients who 
underwent titration of vitamin D dose in order to eliminate its 
deficiency, or patients who underwent a differential diagnosis 
in order to exclude pathology accompanied by vitamin D 
deficiency. 

The prevalence of patients with the deficient blood level of 
vitamin D was an expected result. Nevertheless, it is pleasant to 
note that the second most common group had sufficient levels 
of vitamin D in the blood. Probably, these were patients who 
underwent titration of vitamin D dose in order to eliminate its 
deficiency, or patients who underwent a differential diagnosis 
in order to exclude pathology accompanied by vitamin D 
deficiency. An analysis of seeking medical care seasonality in 
this group showed that more often patients sought for medical 
help in the winter – 47 patients (39.8%), less often in autumn 
– 35 patients (29.7%), even less often in spring – 24 patients 
(20.3%) and the rarest attendance was registered in summer 
- 12 patients (10.2%). It can be concluded that vitamin D 
deficiency is recorded more often in the autumn-winter period 
and less frequently in the spring-summer period. These results 
can be explained by the fact that UV rays activate endogenous 
synthesis of vitamin D in the spring-summer period.

Summarizing the above, we can get a "portrait" of the patient: 
a female aged 21-55, who lives in Tyumen city, seeks medical 
help in autumn and has an insufficient level of vitamin D in the 
blood.
Conclusion.

The presented work reflects the correlation between the level 
of vitamin D in the blood and several factors such as gender, 
age, place of residence and the seasonality of seeking medical 
care. The analysis of named factors showed that in order to 
relate patient to the risk group of hypovitaminosis D, it is worth 
approaching the solution in a complex manner. The assessment 
of each factor individually is random and can only serve as 
an "indicator", increasing the alertness during the vitamin D 
leveling. In addition, it was found that vitamin D deficiency 
can be observed at any time of the year, what emphasizes the 
importance of taking vitamin D supplements regardless of the 
season. 
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