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Over the last decade, vitamin D insufficien-
cy and deficiency are increasingly diagnosed
in persons attending outpatient centers [1, 2].
Vitamin D status has been connected with dis-
advantageous health results [3]. Recently, the
influence of vitamin D insufficiency and defi-
ciency on various cardiovascular, autoimmune,
infectious and oncological diseases has been
established [4]. There are about billion people
worldwide who have vitamin D insufficiency or
deficiency [5, 6]. It is known that the level of
availability of vitamin D depends on many fac-
tors (region of residence, nutrition, intensity of
insolation, racial characteristics, genetic deter-
minants, the presence of diseases affecting the
synthesis of vitamin D, as well as the intake of
certain drugs) [7, 8].

Despite the study of these factors and the
possibility of their correction, low levels of vi-

tamin D are equally common in both the nor-
thern and southern regions, both in men and
women, both in children and adults [9].

The lack of uniform diagnostic criteria and
standardized methods for assessing the level
of 25(0OH)D in serum determines a large scat-
ter of data indicating the level of the popula-
tion provision with vitamin D [10]. The most
frequently used diagnostic criteria are recom-
mendations from the International Society of
Endocrinologists [11].

Insufficiency and deficiency of vitamin D
are common among the Ukrainian popula-
tion. However, the results of the vitamin D sta-
tus in the population of Ukraine are limited.

The aim of this study was to estimate
the prevalence of vitamin D insufficiency
and deficiency in outpatients of endocrinology
center.

* The work is performed within the limits of scientific subject «Optimization of prevention, diagnosis and
treatment of diabetes mellitus on the background of comorbid pathology, taking into account the effects of iodine and

vitamin D deficiency» (state registration Ne 0120U000218).
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MATERIALS AND METHODS

This cross-sectional study was conduct-
ed at the Ukrainian Research and Scientific
Centre of Endocrine Surgery, Transplantation
of Endocrine Organs and Tissues, Health
Ministry of Ukraine. Consecutive patients at-
tending outpatient department were invited to
participate in this study. Patients aged from
18 to 79 years who attended this center were
eligible to participate. Written informed con-
sent was obtained, and then participants were
subjected to clinical and laboratory investiga-
tions. All patients were asked about their usage
of supplements, improving vitamin D status.
Authors did the study during summer months
(July, August).

We have assembled information on age,
gender, and prevailing symptoms and known
medical disorders such as diabetes mellitus
(DM), obesity and arterial hypertension (AH).
We have also examined for symptoms such as
weakness, laziness, muscle aches, and bony
pain. Then, general and systemic clinical exam-
ination was done on every patient. After obtain-
ing written consent, 3 ml of blood sample was
collected by phlebotomy in dry glass test tube
and was transferred in cool-box to the laborato-

ry of D.F. Chebotarev Institute of Gerontology
of the National Academy of Medical Sciences of
Ukraine, Kyiv. Institutional ethical committee
clearance was taken for the study (protocol 27,
30.03.2020).

The term «Vitamin D» refers to compound
Vitamin D, (cholecalciferol). Vitamin D, level
in serum was estimated by electrochemilu-
minescence on cobas elecsys 411 fully auto-
mated system. Vitamin D deficiency was de-
fined as 25(0OH)D < 20 ng/ml, insufficiency as
20—-29 ng/ml and sufficiency as > 30 ng/ml [11].

Sampling and statistical analysis

Required sample size to estimate the
prevalence of 50% Vitamin D deficiency with
95% confidence interval (CI) of 46-54%
was 800. Final sample size with 10% nonre-
sponse rate was 810. All analyses were per-
formed using Epi-Info 7, CDC, Atlanta, GA,
USA. Categorical variables were presented
as numbers. Numerical variables were sum-
marized as mean and standard deviation
when normally distributed whereas median
with inter-quartile range when nonnormally
distributed.

Table 1.
Distribution of outpatients
who visited the endocrinology center
Variable n %
Age group, years
<30 79 9.8
31-45 257 31.7
46-60 284 35.1
> 61 190 23.4
Gender
Female 526 64.9
Male 284 35.1
The place of residence above sea level, m
200-350 388 47.9
351-700 307 37.9
> 701 115 14.2
in t}Teh E;:;;ﬁ;;f_;iﬁjf:g Zrea 126 15.6
Type 2 DM 75 9.3
Arterial hypertension 289 35.7
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Figure 1. Distribution of Vitamin D levels.

Prevalence of deficiency was reported as
proportion with 95% CI. Comparison of Vita-
min D levels across groups was conducted us-
ing Mann—Whitney or Kruskal-Wallis tests.
Multiple linear regression analysis was used
where Vitamin D level was represented as de-
pendent variable and presence of type 2 DM,

AH, age, gender, the place of residence above
the sea level, in the radiation-polluted area
were represented as independent variables. Ca-
tegorical variables were fake coded as 0 — No
and 1 — Yes for this purpose. P < 0.05 was
considered statistically significant.

RESULTS AND THEIR DISCUSSION

In total, 810 participants were enrolled in
the study. Mean age was 48.1 years (standard
deviation 17.2) which included participants
from minimum of 18 years of age to maxi-
mum of 78 years. Distribution of participants

by their gender, complexion, and disease status
among various categories of vitamin D level is
shown in Table 1.

Average vitamin D level was 19.43 ng/ml
with a standard deviation of 5.08 and was non-
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Table 2.
Distribution of participants as per Vitamin D level
and demographic and clinical features
Variables Observations Mean SD 25% CI | Median 75t CI P
Age group, years
19-30 79 14.2 1.7 8.2 13.5 18.5 0.02
31-45 257 19.3 3.1 10.2 14.1 21.9
46-60 284 20.1 2.7 11.0 17.7 22.8
> 61 190 20.4 2.6 15.5 16.2 23.2
Gender
Male 284 18.7 2.8 11.2 16.1 22.0 0.54
Female 526 20.1 3.1 9.4 15.2 23.3
Type 2 DM
No 735 19.6 2.9 10.2 15.7 23.1 0.57
Yes 75 18.6 2.5 10.4 14.5 23.3
Arterial hypertension
No 521 20.3 3.2 10.5 16.2 23.3 0.32
Yes 289 18.5 2.4 94 15.3 22.8
The place of residence above sea level, m
200-350 388 17.9 1.7 10.4 13.9 19.7
361-700 307 18.3 1.6 10.7 14.4 20.3
> 1700 115 24.1 1.9 15.6 18.8 27.2 0.04
The place of residence in the radiation-polluted area
No 684 19.8 2.3 10.5 16.7 21.8
Yes 126 14.2 1.4 8.1 13.2 18.9 0.02
Table 3.
Results of multiple linear regression
Variable Coefficient 85% CI p
Age 0.03 —0.02—0.08 0.14
Gender (2/1) -0.35 —-1.82—1.34 0.79
Type 2 DM (yes/no) —2.84 —4.87—-0.76 0.004
Arterial hypertension (yes/no) -1.37 —-3.05—0.38 0.16
The place of residence
in the radiation-polluted area -6,08 -9.11—-3.84 0.0001
(yes/no)
Constant 10.60 9.02 — 14.68 <0.0001

normally distributed (figure 1). Vitamin D me-
dian was 15.17 ng/ml (25 percentile 10.20; 75%
percentile 23.10), min. level 6.20 ng/ml, max.
level 59.7 ng/ml.

Vitamin D deficiency (< 20 ng/ml) was ob-
served in 569 (70.2% 95% CI: 63.4-73.8) and
insufficiency (20—29.9 ng/ml) was observed in
189 (23.3 %) persons.

We compared vitamin D level across age
group, gender, age, the place of residence above
the sea level, in the radiation-polluted area by
using Kruskal-Wallis or Mann-Whitney tests
appropriately.

It is evident from table 2 that Vitamin D
levels were significantly lower in age group be-
low 30 years, those who have the place of resi-
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dence above the sea level (200-350 m), and in
the radiation-polluted area.

We have performed multiple linear regres-
sion analyses where vitamin-D level was de-
pendent variable and age group, gender, the
place of residence in the radiation-polluted
area were independent variables. Statistically
significant predictors of vitamin D level were
presence of type 2 DM, the place of residence in
the radiation-polluted area (Table 3).

To the best of our knowledge, current study
is the first evaluation of vitamin D deficiency
among outpatients of Ukrainian centre of endo-
crinology. Our study shows a high prevalence of
vitamin D deficiency and insufficiency among
outpatients of endocrinology centre. Under the
supervision of 810 persons, it was found that
the incidence of insufficiency (30-20 ng/ml) and
deficiency (< 20 ng/ml) of vitamin D was 93.6 %
at 95% confidence interval 61.2—69.7% In the
univariate analysis, vitamin D levels were sta-
tistically significantly lower in the younger age
group. After multiple linear regression analysis
of the residence in the radiation-polluted area,
the presence of type 2 diabetes mellitus was
identified as statistically significant predictors
of the development of vitamin D deficiency.

Studies of the Chernobyl accident s conse-
quences hows its impact on the health of sur-
vivors, since a quite high level of premature
mortality in population of radiologically con-
taminated areas [12]. A relationship between
the content of 25(OH)D and mortality (from all
causes, cardiovascular and oncopathology) in
the general population (26,018 men and wom-
en) aged 50-79 years was reviewed in meta-
analysis [13]. At the same time, a special at-
tention was paid to the age, gender, seasonality
and place of residence. It was found that levels
of vitamin D differed significantly between the
countries with a highest level in the USA and

northern Europe. It was also different depend-
ing on a period of the year (higher rates were in
the summer) and gender (higher rates in men).
The 6,695 people died during the observation,
of which 2,624 due to cardiovascular disease
and 2,227 from cancer. Establishing a reli-
able relationship between the 25(OH)D level
and magnitude of mortality from all causes, in
particular from cardiovascular disese and can-
cer was the most important conclusion of the
study. Clinical studies confirm that vitamin D
plays a key role in modulating the immune re-
sponses in various inflammatory and autoim-
mune diseases [14]. The vitamin D level is in
a negative correlation with insulin resistance
[15]. Recently, the study of vitamin D deficiency
in adults was conducted in Ukraine [16—18],
but data from individuals living in areas of
radiological contamination were not analyzed
there.

No data on the content of vitamin D in peo-
ple living in radioactive contaminated areas is
available in the accessible literature. Only in
few papers, the protective effect of vitamin D
under a low intensity radiation exposure is
reported. For example, D.P. Hayes has stated
that calcitriol is involved in the life cycle of
cells, and also activates the vitamin D recep-
tors that provide an immune response. These
receptors, in turn, contribute to the production
of proteins that protect against radiation expo-
sure [19].

An experimental study in rats has shown
that prolonged exposure to radioactive cesium
(137Cs) significantly reduces the activity of
vitamin D metabolism and leads to molecular
modifications of enzymes (cytochromes P450)
involved in metabolism of vitamin D in liver
and brain [20]. Therefore, the study of the vi-
tamin D supply to population of radiologically
contaminated territories is a topical issue.

CONCLUSIONS

The incidence of vitamin D deficiency
(< 20 ng/ml) was observed in 569 (70.2 % 95% CI:
63.4-73.8) and insufficiency (20—29.9 ng/ml)
was observed in 189 (23.3%) persons. In the
univariate analysis, vitamin D levels were sta-
tistically significantly lower in the younger age
group and in excessive body weight. After mul-

tiple linear regression analysis the place of res-
idence in the radiation-polluted area, the pres-
ence of type 2 diabetes mellitus were identified
as statistically significant predictors of the
vitamin D deficiency development. Therefore,
such people should be examined for the content
of vitamin D in serum.
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Background. Deficiency of vitamin D are common among the Ukrainian population. However, the results
of the vitamin D status in the population of Ukraine are limited.

The aim of the study — to evaluate the vitamin D levels in persons attending outpatient department of the
center of endocrinology.

Materials and methods. A cross-sectional study was conducted in outpatients who visited the endocrino-
logy center. After obtaining informed consent, we collected information about the examined adults and conduc-
ted a blood sampling to determine 25(OH)D level using the electrochemiluminescence method on the fully auto-
mated cobas elecys E411 system. Vitamin D content was compared in different groups using the Mann—Whitney
or Kruskal-Wallis tests and a multiple linear regression analysis was conducted to detect promoters that affect
vitamin D levels.

Results. 810 paf were under the cup, it was found that the incidence of vitamin D deficiency (< 20 ng/ml)
was observed in 569 (70.2% 95% CI: 63.4-73.8) and insufficiency (20—29.9 ng/ml) was observed in 189 (23.3 %)
persons. In the univariate analysis, vitamin D levels were statistically significantly lower in the younger age
group and in excessive body weight. After multiple linear regression analysis the place of residence in the radia-
tion-polluted area, the presence of type 2 diabetes mellitus were identified as statistically significant predictors
of the development of vitamin D deficiency.

Conclusion. We have identified a high incidence of vitamin D insufficiency and deficiency in patients
attending the endocrinology center. After multiple linear regression analysis the place of residence in the
radiation-polluted area, the presence of type 2 diabetes mellitus were identified as statistically significant pre-
dictors of the development of vitamin D deficiency. Therefore, such people should be examined for the content of
vitamin D in serum.

Keywords: vitamin D status, predictors of the development of vitamin D deficiency.

BMICT BITAMIHY D B AMBYJIATOPHUX NALUIEHTIB
EHOOKPUHOJIOTIYHOIO LLEHTPY
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Jedimur Bitaminy D e momupenum apuinem cepey HacejdeHHsa Yirpainu. OmHak pe3yaibraTtu CTOCOBHO
crany 3abe3nedeHHs BiTamiaoM D B yKpaTHCBKIHN MOy a1l 0OMesKeHi.

Mera ngocaigsxeHHsa — oIiHUTH piBeHb BiTamMiny D y ocib, Akl BiABIAYIOTH IOJIKJIIHIYHE BiIIIJIeHHS
€HIOKPUHOJIOTIYHOTO IIEHTDY.

Marepianu i meronu. [IpoBeneHo mopexpecHe TOCHIMKEHHSA B aMOyJIATOPHUX XBOPUX, K1 BIIBIIyBaJIN
eHIOKpUHOJIOTIuHUH 1eHTP. [licas orpumanus 1HGOPMOBAHOI 3T0IM OTPpUMaHA 1H(POPMAIIIS IPO 00CTEIKEHUX
ocib Ta mpoBedeHu 3a0ip KpoBi miia BusHadeHHs piBHa 25(0OH)D 3a momomoron MeTony eJIeKTPOXeMiJIoMi-
HeCIIeHII1] Ha ITOBHICTIO aBTOMATH30BaH1Mi cucTeMi cobas elecys E411. Bmict Bitaminy D mopisuioBaiu B pis-
HUX Tpymax 3a goromoroio tectiB Manuna—Yirui abo Kpyckama—Yousmica, a Takosxk mpoBoguiu 6araTopasoBuin
JIHIAHUHT perpeciiHUM aHAJIII3 [JIs BUABJICHHS OIPeJUKTOPIB, 1[0 BIINBAOTH HA PiBeHDb BiTaMiuy D.

Pesynbraru. Ilig cnocrepesxenasam nepedysaso 810 namienTis. BeraHoBeHo, 110 yacrora mediiuTy Bi-
raminy D (< 20 ur/mi) coocrepirasacsa y 569 (70,2 % 95% J11: 63,4-73,8), a wemocrarHicTh (20—29,9 Hr/Mmir) —
y 189 (23,3 %) ocib. Ilpu omHOakTOpHOMY aHasi31 piBeHb BitTaMiHny D OyB cTATHCTUYHO JJOCTOBIPHO HUIKYUM
y MOJIOAMII M BIKOBIi rpyIri Ta B 0¢i6 3 HaaMipHOIO Macoio Tijia. [licas 6araTropa3oBoro JiHIAHOTO perpeciiiHo-
ro aHaJIi3dy Miclie IPOKUBAHHS B paglalliiiHo 3a0pyJHEeHIN MICIIeBOCT1, HAABHICTD I[YKPOBOro AiabeTy 2 THUILY
OyJiv BU3HAYEH] K CTATUCTUYHO 3HAYYII IIPEIUKTOPU PO3BUTKY aediuTy Bitaminy D.

BucHoBku. BecraHoBieHO BUCORY 4acTOTy HeZoCcTaTHOCTI Ta AedinmuTy Bitaminy D y maiieHTiB, SKi Bij-
BIAYIOTH eHIOKpUHOJIOTIUHUY 1eHTp. [liciasa 6araropa3oBoro JIiHIHHOTO perpeciiHoro aHaJsi3y Miciie Ipo-
JKMBAHHS B 3a0pyaHEH1N pamiallielo MICIIeBOCTI, HAABHICTD I[YKPOBOro miabery 2 Tuiry OyJju BU3HAYEHI SK
CTATUCTUYHO 3HAUYII] IPEIUKTOPH PO3BUTKY Aedimury Bitaminy D. Tomy Takum ocobaM peKOMeHIYETHCSI
BU3HavyaTu BMicT Bitaminy D y cupoBariii Kposi.

Knwouori cmosa: craryc Bitaminy D, npenqukropu po3BuTKy medimuty Bitaminy D.

56 IIpobnemu endoxpurnoi namosnoeii Ne4, 2021



