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INFLUENCE OF VARIOUS FACTORS ON THE VITAMIN D LEVELS
IN MENOPAUSAL WOMEN LIVING IN KVEMO KARTLI

"Panchulidze M., 2Grdzelidze T., 'Kvanchakhadze R.

"University of Georgia, *Akaki Tsereteli State University, Kutaisi, Georgia

Vitamin D, the same as calciferol, the “vitamin of the sun”,
the hormone D is produced endogenously in the skin with the
help of the sun’s ultraviolet rays. Vitamin D enters the human
body from the surface of the body and is converted into an active
form in the liver and kidneys, Vitamin D belongs to the group
of fat-soluble vitamins and is also present in food, although in
very limited quantities. It participates in the metabolism of cal-
cium and phosphorus, plays an important role in the functioning
of the musculoskeletal system, although in recent years special
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importance has been attached to the treatment and prevention
of diseases such as diabetes, tuberculosis, cardiovascular, ner-
vous, autoimmune diseases, and others [3]. Its role as an im-
munomodulator was particularly prominent during the Covid 19
pandemic.

The history of the study of vitamin D dates back to ancient
times when historical sources described disease rickets in chil-
dren associated with vitamin D deficiency. Approximately 1
billion people worldwide have vitamin D deficiency and it is
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mainly reported in the elderly, obese and hospitalized patients.
Vitamin D synthesis is closely related to human lifestyle, eat-
ing habits, fortified food intake, alimentary obesity, reduced ex-
posure to the sun, sex, clothing style, aging (above 50 years),
socioeconomic status, social status, life In megapolis, skin pig-
mentation, degree of air pollution, etc [2,5,6].

According to recent ranking publications, vitamin D defi-
ciency during postmenopause is sharply highlighted, vitamin D
deficiency in women during this period correlates with meta-
bolic syndrome, arterial hypertension, ischemic heart disease,
dyslipidemia, diabetes mellitus, and others. Relatively scarce
information is available on menopausal women with vitamin
D deficiency and its association with various environmental
factors. The cause of vitamin D deficiency during menopause
may be various, e.g metabolic changes in the woman during the
menstrual period and Body mass index, nutritional characteris-
tics [8]. Considering the fact, that vitamin D deficiency during
menopause can act as a predictor of complications developed in
postmenopause, special attention should be paid to studying its
level in this period [1]. To overcome vitamin D deficiency, rec-
ommendations should concern not only clinical factors but also
the duration of exposure to sunlight, skin pigmentation, eating
habits, age, sex, weight index, clothing and work style charac-
teristics, air pollution, season, etc.

At present, there is no population study on D deficiency in
Georgia, according to which data on vitamin D deficiency can be
summarized in terms of gender, ethnicity and age. However, the
National center of disease control of Georgia in collaboration
with the center of disease control of Atlanta had been working
on a project “Strengthening Micronutrient Deficit Surveillance
in Georgia”(2018-2019). The aim of the project was to estab-
lish an effective system of nutritional supervision and to obtain
basic information on micronutrient deficiencies. In 4 selected
regions, Tbilisi, Kakheti, Adjara, and Samegrelo, 5 nutritional
status indicators were studied: iron, calcium, vitamin D, folate,
and iodine. Vitamin D deficiency was present in about 32% of
the children examined, calcium deficiency in about 18%. Signs
of rickets were detected in 32% of children aged 1 to 2 years.

Based on international experience, it is interesting to study the
quality of health and level of D vitamin in Menopausal females,
from a region with an ethnically diverse population and industrial
production, playing an important role in the country’s economic de-
velopment. Kvemo Kartli is a good example of such a region.

Considering above mentioned issues, the attempt to study the
prevalence of vitamin D deficiency in the blood, even in certain
groups of the population, is particularly important and useful in
the country, in order to strengthen lifestyle modification recom-
mendations as well as drug prevention strategies.

The aim of the study was to study the level of vitamin D in
menopausal women aged 47-54 living in Kvemo Kartli region
(in particular, in the city of Rustavi and its surroundings); to
determine the relationship between various factors and vitamin
D deficiency; to formulate recommendations about efficient pre-
ventive activities based on epidemiologic study results.

The following tasks were identified to achieve the aim of the
study.

1. To single out the target group of menopausal women aged
47-54, living In the Kvemo Kartli region (in particular, in the
city of Rustavi and its surroundings)

2. To determine the relationship between the degree of exposure
to the sun, type of work, clothing style, season, air pollution and
other factors with the level of vitamin D in the same population,
Using descriptive and analytical methods of the study results.
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3.To develop recommendations for effective preventive ac-
tivities to reduce the prevalence of vitamin D deficiency in the
blood and to reduce the burden of menopausal complaints and
complications in the population of women aged 47-54.

Material and methods. Cross-sectional (prevalence) re-
search was conducted in three different medical institutions in
Rustavi with a high number of patients. The study population
involved women aged 47-54 years who had not received vitamin
D supplements or other food supplements in the last 2 months.
It was also taken into account that these women should not have
had diseases that alter the metabolism of vitamin D, such as
disease of liver and kidney, metabolic disorders of the bones,
malabsorption, hypercortisolism, malignant tumors, sedentary
lifestyle> 1 week, having history of taking drugs affecting bone
marrow etc.

The research was conducted using standard questionnaire ,
which revealed various factors affecting the level of vitamin D
(sun exposure, clothing style, traditions, type of work, frequency
of use of sunscreens, being outdoors during the day and work-
ing, nutritional characteristics, social conditions, etc.) as well as
Demographic characteristics. Half of the study population un-
derwent blood vitamin D screening in late autumn, the other half
in spring (April, May).

The study population was selected among women visiting
clinics due to various medical issues.

The abnormal course of menopause was not a criterion for
inclusion in the study. Vitamin D level in blood plasma was as-
sessed by determining the 25 (OH) D by the immunoenzymatic
method.

Results and discussion. Of the 198 females surveyed, 53%
was from urban-area and 47% from rural area.

25%

20%

15%

¥ % of respod

10% -

2%
47y 48y 49y 50y 51y 52y 53y 54y

Fig. 1. Age distribution of respondents

According to the nationality, the respondents were distributed
as follows: Georgian - 108 (55%), Azerbaijani - 75 (38%), Ar-
menian - 6 (3%) and Russian - 9 (4%).

4% 3%
\ ¥ Georgian
u Azerbaijani
Russians
Armenian

Fig.2. Distribution of respondents by nationality

In Georgia (Kvemo Kartli region) most of the food is not forti-
fied with vitamin D, therefore the synthesis and level of vitamin
D in the blood of women living in this region should largely
depend on the effects of sunlight. There are various factors to

consider, including the style of dress.
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Fig. 3. Distribution of respondents by place of residence

The style of women’s clothing and dress in the Kvemo Kartli
region is conditioned by ethnic and religious diversity. Europe-
an, Eastern and local (Caucasian) styles make a great contribu-
tion to the development of the culture of dress and clothing. The
socio-economic level of women living in Kvemo Kartli is not
different from each other and does not depend on their ethnic
origin. Over the past decades, their attire, food traditions have
undergone a transformation and are now approaching urban
standards.

As mentioned, the majority of respondents were Georgian
-108 (55%) and Azerbaijani-75 (38) women. Accordingly, we
studied the style of dress of women of this nationality at the
level of vitamin D, in contrast to Georgian women in this region,
Azerbaijani women often wear headscarves for cultural and re-
ligious reasons, thus helping to limit the impact of sunlight on
the skin and vitamin D synthesis in the skin. Respondents were
divided into 3 categories based on their clothing: open style,
closed style and headscarf.

= 32% L
0% = —_

headscarves 777-\_\_\_4“
open clothes

u Georgian
u Azerbaijani

closed clothes

Fig. 4. Percentage distribution of respondents by nationality
and style of dress

32% of Georgian respondents wore closed clothes and 68%
wore open clothes. None of them wore headscarves. The results
of the analytical study revealed a statistically significant correla-
tion between dress style (females wearing closed clothes and
headscarves) and vitamin D deficiency (OR) = 8.0 95% CI (1.0
-64.1). This result suggests that clothing style may affect vitamin
D levels. And is consistent with data from many international
studies.

The level of vitamin D in the blood is also affected by the time
of exposure to the sun [4]. Consequently, the distribution of the
respondents based on their work style and location (indoor or
outdoor) characteristics was interesting. The survey found that
35% of respondents were mentally engaged in their work, while
65% were engaged in physical work, of which 68% worked in-
doors and 32% were employed outdoors.

77% of respondents with adequate levels of vitamin D were
physically active. It should also be noted that none of the re-
spondents working in the open space were deficient in vitamin
D. The majority of respondents, regardless of nationality, spent
relatively little time in the open space except for working hours,
which can be explained by the social isolation and quarantine
regulations in place at Covid 19, so no significant difference or
impact on vitamin D levels was observed in this regard.

Vitamin D levels are greatly influenced by the use of sun-
screens. In this regard, the data on the use of these creams by
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women living in the Kvemo Kartli region did not differ from
each other, in most cases sunscreen had not been used by these
women, so it was impossible to establish any correlation be-
tween the quality of sunscreens and vitamin D levels.

As already mentioned, Kvemo Kartli region is second only to
Thilisi in terms of industrial production. It is therefore interest-
ing to determine the impact of mining industrial pollution on the
health of the population and in particular on vitamin D levels. In
recent international publications, there is common talk about the
correlation between air pollution and D vitamin deficiency. For
instance, there was a positive correlation seen between rickets
and air pollution in Teiran, Iran.

A lot of surveyed women lived in rural areas (especially
women of Azerbaijani nationality) and there was no statistical
information about possible air pollution near their homes or
workplaces, so the impact of the above-mentioned risk factor
was not studied.

Vitamin D levels in the blood are often affected by the season
of year [7]. For example, in summer and early autumn, the risk
of vitamin D deficiency is reduced by 70% compared to winter,
so one of the interesting issues was to determine the correla-
tion of vitamin D levels in menopausal women in Kvemo Kartli
with seasonal variability. Blood vitamin D levels were studied
in 50.5% of respondents in autumn and in 49.5% of respondents
in spring.

The number of Respondents having vitamin D levels in the
range of 1-10 ng/ml (%) was 10 times higher in spring compared
to Autumn. Respondents having vitamin D levels in the range of
10.9- 29.9 (88%) was much higher compared to women who ex-
perienced the same deficit (52%) in the spring. Vitamin D levels
within the norm (above 30 ng/ml (%)) were higher in the autumn
than in the spring . These differences could be derived from not
only seasonal changes, but also other factors contributing to vi-
tamin D synthesis.

=/autumn = spring

10.9-29.9 ng/ml /

.>30ng/ml

1-10ng/ml

Fig. 5 Distribution of Respondents by season, during which
Survey was done and Vitamin D Levels

As for the proportional distribution of respondents based on
nationality and blood levels of vitamin D, establishing any regu-
larity was not possible. Among Azerbaijani women, Vitamin D
deficiency ranged in 1-10 ng/ml (%) was not seen at all, insuf-
ficiency of vitamin D level ( 10.9-29.9 ng/ml (%)) was seen in
60%, which was also a better indicator compared to Georgian
women.

Regarding having adequate levels of VItamin D, Azerbaijani
women had better rates - (40%), compared to Georgians (16%).
Better levels of vitamin D in the blood of Azerbaijani women
compared to Georgians can be explained by various factors af-
fecting the synthesis and concentration of vitamin D. For ex-
ample, as noted, only 17% of Azerbaijani women live in cities
and 83% in rural areas, so they are likely to spend more time out-
doors (in vegetables and gardens), which once again confirms
the impact of sun exposure on vitamin D levels. In addition, the
period and duration of outdoor work were also important. Re-
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garding this issue, there was no statistically significant differ-
ence between Georgian and Azerbaijani women.
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Fig. 6. Distribution of respondents by nationality and blood
level of vitamin D

51 Azerbaijani and in 47 Georgian respondents were tested for
vitamin D in spring. The percentage corresponds to this number
of respondents.

The study found that 21% of Georgian respondents in the
spring had a vitamin D level in the range of 1-10 ng/ml (%),
and no significant deficiency was found in any of the Azerbai-
jani women, which may be related to their lifestyle, in particular
throughout the year. That could be related to working in an open
space in the village. As for vitamin D level in ranges of 10.9-
29.9 ng/ml (%), there was no significant difference observed be-
tween Georgian and Azerbaijani respondents during the spring
season.
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Fig. 7. Distribution of respondents by nationality and blood
level of vitamin D (spring)

24 Azerbaijani and 61 Georgian respondents were tested for
vitamin D in their blood in autumn. The percentage corresponds
to this number of respondents. during this season, severe vita-
min D deficiency was detected only in Georgian respondents,
with no statistical difference in levels within the normal range of
vitamin D between Azerbaijani and Georgian women.
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Fig.8. Distribution of respondents by nationality and blood
vitamin D level (in autumn)

Overall, an Adequate level of vitamin D in the blood (>30 ng/
ml) was seen in 24% of respondents, insufficiency in 70%, and
deficiency in 6%. The majority of those diagnosed with vitamin
D deficiency in the blood - 90% are urban residents. 77% of
respondents with adequate levels of vitamin D in the blood are
involved in physical work. It should also be noted that none of
the respondents working in open spaces had a deficiency of vi-
tamin D in their blood.

This variability in the data suggests that except for common
risk factors, it is recommended to consider many other aspects/
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issues which can lead to vitamin D deficiency in menopausal
women, such as characteristics of Menopause (Physiological
or Pathological), Family History, different Endocrine diseases,
menopause-related chief complaints, BMI, nutrition etc

The degree of correlation between risk factors and vitamin D
deficiency in the blood was determined by bivariate analysis. A
statistically significant correlation was found between the risk
factors, we had assessed and the presence of vitamin D defi-
ciency:

1. Correlation Between the season of determining the level of
vitamin D in the blood and the level of vitamin D, in particular,
the chance of having a deficiency of vitamin D in the blood in
spring is 11 times higher than in autumn (odds ratio (OR) = 11.3
95% CI (1.4-90.6).

2. Correlation Between the type of work (less physical activ-
ity) and vitamin D deficiency (OR) = 3.5 95% CI (1.1-12.6),
77% of respondents with adequate levels of vitamin D in the
blood do physical type of work. work with less physical activity)

3.Correlation between dress style (closed garments and heads-
carves) and vitamin D deficiency (OR) = 8.0 95% CI (1.0 -64.1).

100

80

60

40 High

20

0 A | l | A
study season work with less  dress style
(spring) physical activity

Fig. 9. Prevalence of the odds ratio (OR) between the study
season (spring) and the deficiency of vitamin D, Between less
physical activity and vitamin D deficiency; Between dress style
and vitamin D deficient levels

Conclusions. Thus, the study showed that 24% of the meno-
pausal women involved in our study, living in Kvemo Kartli
had adequate levels of vitamin D (=30 ng/ml), and 76% of the
women had vitamin D deficiency/insufficiency in the blood. The
majority — 90% of those diagnosed with vitamin D deficiency
are urban residents, 77% of respondents with adequate levels
of vitamin D in the blood do physical work. At the same time,
none of the respondents working in the open space and ethni-
cally Azerbaijani and examined in the fall had a deficiency of
vitamin D in their blood.

Considering the correlation with the above-mentioned issues
related to vitamin D deficiency, special attention should be paid
to different factors contributing to vitamin D deficiency/ insuffi-
ciency in menopausal women, such as the degree of exposure to
the sun and various aspects related to it, evaluation and preven-
tion of vitamin D deficiency prevalence. High variability of vi-
tamin D levels in women during menopause suggests that other
factors may play a role in the synthesis and maintenance of the
level of vitamin D.

Accordingly, It is genuinely crucial to formulate recommen-
dations to reduce the burden of complaints and complications of
menopause and plan preventive activities.
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SUMMARY

INFLUENCE OF VARIOUS FACTORS ON THE VITA-
MIN D LEVELS IN MENOPAUSAL WOMEN LIVING IN
KVEMO KARTLI

"Panchulidze M., 2Grdzelidze T., 'Kvanchakhadze R.

"University of Georgia; *Akaki Tsereteli State University, Kutai-
si, Georgia

The aim of the study was to study the level of vitamin D in
menopausal women living in Kvemo Kartli region; to determine
the relationship between various factors and vitamin D deficien-
cy; to formulate recommendations about efficient preventive ac-
tivities based on epidemiologic study results.

Research methods and materials: Cross-sectional (prevalence)
research was conducted in three different medical institutions
in Rustavi with a high number of patients. The study popula-
tion involved women aged 47-54 years who had not received
vitamin D supplements or other food supplements in the last 2
months. The research was conducted using standard question-
naire, which revealed various factors affecting the level of vita-
min D, as well as Demographic characteristics. Half of the study
population underwent blood vitamin D screening in late autumn,
the other half in spring.

The study showed that 24% of the menopausal women in-
volved in our study, living in Kvemo Kartli had adequate levels
of vitamin D (=30 ng/ml), and 76% of the women had vitamin
D deficiency/insufficiency in the blood. The majority -90% of
those diagnosed with vitamin D deficiency are urban residents,
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77% of respondents with adequate levels of vitamin D in the
blood do physical work. At the same time, none of the respon-
dents working in the open space and ethnically Azerbaijani and
examined in the fall had a deficiency of vitamin D in their blood.
A statistically significant correlation was found between the risk
factors, we had assessed and the presence of vitamin D defi-
ciency: Correlation Between the season of determining the level of
vitamin D in the blood and the level of vitamin D, in particular, the
chance of having a deficiency of vitamin D in the blood in spring is
11 times higher than in autumn (odds ratio (OR) =11.3 95% CI (1.4-
90.6); Correlation Between the type of work (less physical activ-
ity) and vitamin D deficiency (OR) = 3.5 95% CI (1.1-12.6), 77%
of respondents with adequate levels of vitamin D in the blood do
physical type of work. work with less physical activity); Correlation
between dress style (closed garments and headscarves) and vitamin
D deficiency (OR) = 8.0 95% CI (1.0 -64.1).

Considering the correlation with the above-mentioned issues
related to vitamin D deficiency, special attention should be paid
to different factors contributing to vitamin D deficiency/ insuffi-
ciency in menopausal women, such as the degree of exposure to
the sun and various aspects related to it, evaluation and preven-
tion of vitamin D deficiency prevalence.

Keywords: vitamin D, menopausal women, exposure to the
sun, physical work, deficiency
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BJIUSIHUE PA3JINYHBIX ®PAKTOPOB HA YPOBEHb
BUTAMHUHA D B IIEPHUO/J MEHOIIAY3bI ¥V KEH-
IWH, NPOXUBAIOIINUX B PEI'MOHE KBEMO
KAPTJIN

Manuymunze M.B., ‘I'pazemunze T.C., 'Kanuaxanse P.I.

"Vuusepcumem I'pysuu, Tounucu,; *Tocyoapcmeennviii ynusep-
cumem um. Axaxus Llepemenu, Kymaucu, I py3us

Lenbto mccnenoBaHus SIBUWIOCH ONPEACNICHUE BIUSHHUSA BO3-
JIEHCTBUS CONTHEYHOTO CBETa B IIEPHOJ] MEHOIIAY3bl Ha MOITYJILUIO
JKEHIIMH, TPOKUBArOIIHX B perrone Kesemo Kaptiu, u paspaborka
9 GEeKTUBHBIX MPOPUIAKTUUESCKHX MEP C YUETOM SITHAESMHUOJIOIH-
YECKHUX JAHHBIX.

[IpoBeneHo kpocc-CeKIMOHHOE MoNepeyHoe uccnenosanue. Ha-
omonanuch 198 xeHimH B Bo3pacte 47-54 1., KOTOpbIE HE IOMY-
YaJTH MUILIEBbIe J0OABKH U MPeTiaparhl, CoAeprkariie Butamut D, B
TeYeHHE NOCIeIHUX 2 MecsLeB. 110 HalMOHAIbHOCTH PECIIOHACH-
ThI PACIPE/ICIHIINCH CIISAYIOIINM 00pa3oM: rpy3uHkH - 108 (55%),
asepOaitmxanku - 75 (38%), apmstaki - 6 (3%), pycckue - 9 (4%).

HHCTpyMEHTOM HCClIeIOBaHUs CIIy)KMJIa CTaHAapTHas aH-
KeTa, B KOTOPOi, HApsLy ¢ pa3inuYHbIMH (akTopamu, BIHs-
IOIIMMU Ha CoJepkaHue BuTaMuHa D, ompenesnsuch emMo-
rpadpuueckue nmokasarenu. Y 99 (50%) jKECHIIMH CKPUHUHT
KPOBHU Ha BUTaMUH D BBINOJIHEH MO3/IHEH OCEHbIO, Y OCTANIb-
HBIX - BECHOM.

[Tokazarenu BuTamuHa D B KpOBH B mpenesiax HOPMBI
(=30 ur/mun) BeisBieHs! y 47 (24%) pecrioHICHTOB, Hel0CTa-
Touroctb (10,9-29,9 ur/vi) - y 139 (70%) u nepuuur (1-10 Hr/mn) - y
12 (6%). Cpenn nun ¢ aepunurom Butamuna D B kpoBu 90% —
JKUTEIH ropoya, 77% u3 Hux ¢usmyecku akTuBHble. Hu y oo
13 ONPOIICHHBIX OCEHBIO KCHIINH, a TAKXKe pabOTaI0IUX Ha OT-
KPBITOM BO3yXe U Yy 3THHYECKHX a3zepOailpkaHoK 1eUIUT BH-
tamuHa D B KpoBU He oTMeuancs. J|ByMepHbIil aHaIu3 BBIIBUI
CTaTUCTUYUECKH 3HAUMMYIO KOPPEJISLIHIO MEXAY A(HHUIIUTOM BH-
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TamMuHa D 1 HeKOTOpbIMU (haKTOpaMM PHCKA, B YaCTHOCTH BEPO-
STHOCTB HaNM4Ks AeduunTa BuTaMuua D B KpOBH BeCHOM Oblia
B 11 pa3 BhIlIe, YeM OCEeHbIO - OTHOIICHUE mancoB (OR)=11.3
95% CI (1.4-90.6); mexay THHOM padoThI ((pHU3nuecKas HHaAK-
TuBanwms) u aepurmurom Butamuaa OR=3.5 95% CI (1.1-12.6);
CTHJIEM OZICXKIbI (3aKpbITasi OACKIA U TOJIOBHBIE YOOPHI) H Jie-
¢unmrom Butamuaa OR=8.0 95% CI (1.0 -64.1).

PesynbraThl IPOBEIEHHOTO HCCISIOBAHUS MO3BOJISIIOT 3a-
KJIIOYUTh, YTO BO BPEMsI MEHOIAy3bl 0c000e BHUMaHHUE Ce-
JyeT YIAeJsTh AeTepMUHAHTAM YPOBHS BUTaMuHa D - mpeObi-
BaHME KCHIIMH Ha COJHIIC U CBS3aHHbBIC C DTUM pa3iIHuHbIC
ACTICKTBI.
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ASSOCIATION OF IL-10 AND RESISTIN IN APPARENTLY HEALTHY ELDERLY POPULATION

Jgarkava M., Pantsulaia I., Rukhadze R., Karanadze N., Chikovani T.

Tbilisi State Medical University, VI. Bakhutashvili Institute of Medical Biotechnology, Georgia

There is a growing body of evidence suggesting that the
elderly population is characterized by chronic low-grade in-
flammation (“inflammaging”), which is may contribute to the
development of cardiovascular, autoimmune, cancerous and
other medical disorders. Age associated inflammation can be
caused by a decrease in the level of IL-10, one of the anti-
inflammatory cytokines during aging [2,8]. IL-10 is mainly
produced by macrophages and is responsible for suppressing
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inflammation. It inhibits macrophage activation, antigen pre-
sentation and pro-inflammatory cytokine (IL-6, TNF-a, IL-
1B) secretion and activation. Moreover, the results of various
studies show that IL-10 attenuates the inflammation associ-
ated with aging and improves insulin signal and glucose me-
tabolism in skeletal muscle. IL-10 also is involved in patho-
genesis of many autoimmune inflammatory diseases such as
chronic inflammatory bowel disease, rheumatoid arthritis,
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