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go6m: (33¢0930L Toborgdo)

330930L 3OMEGM3Mol Gglodsdobs, L3393 300530 JoboLEBOZMS LoGMESE0s, SBIJUE)
99b3MmBoMYGdME S 5 9Ju3MDBOMmYPIM K AY539dT0. JoLGOEO F9gR9d0 F99gabsoMa bafowrgds:
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3Bd9LEH0M 9Ju3MDOE0S ( B0MPIZ0MO / 3MH530MI30M0). FYE035(0530W0 s65¢Erobol dobgwzom,
UGoGoLGH039Ms LaMfdmbem d9gand0 0465 Jowgd«ywro 89990 (33¢9JIOLIMZ0L: 1530, BY300L
3063955305 5 5BdOYLEH0M 9gJL3MBO30s. 39BN, OB BHMT, SB530 GOl sFMMIOWIOILO
6H0l3- BogBHMOO 5 SB530L FoEJOLMD MM 2.2 -} IO 0BOHYDS JOHMBO MO 350MEIMP0JdOL
39630056500 MH0oL30; BHY300L 3Mmb39DEHME0s, sbg3g FoMTMoyqbl sdMM30IdYE MOL3I- BogEHMML s
Lolbardo GYz300L 306396@O3E0s 0.3 -x g6 BOOL JOHMB0 30 3smMEMR09d0L 356300560930l HOL3IGIL.

@R oLEGH0INOO HYYOHIJ000 LEGHMOEGDS, OMT s5DBdILEH0M 9gJudMBoiEos 1.7 -} g6 BOHOL JHMbogmwo
Lbgoslibgs ©s5350090900L 35630056 GdOL MOLZL. Lbb3s sdMY300gdgw0 (33¢5EIOOLIMZOL
LEHOGHOLEH03MMo© LoMfdMbm F9ga9d0 396 0dbs Bobobo.

3b®owo Ne 4. @mxobEo3MHo GIamalos - 399w GH035M0530I0 sbsgrobo

©sdmm3o@gdgmo | Wald P OR 95% CI.
(335©Y00 Lower Upper
olo3o 1.9 0.01 2.2 1.9 25
AYzoob 4.0 0.04 0.3 0.1 0.9
30639635305

Ldgbo 0.0 1.0 0.0 0.0 0.0
Lodsmeng 0.1 0.7 0.9 0.9 1.0
foabo 0.0 0.9 0.9 0.9 1.0
309390 mdos 1.1 0.3 0.3 0.1 2.4
g4mxz0eo 0.0 0.9 0.9 0.1 9.5
9fa3920

209LEHOM 0.5 0.04 1.7 1.3 43
09Jb3mBoEos:

30053000/565

30600530600

go6m: (3300930l Foboergdo)

51336900



Bo@o®gdwemo 330930l BoMawrqddo, 89aMHm3qdero dmbsgdgdol sbserobom, dowgdwwo Ls®dmbm
390093900 235d¢93L FgbodEgdEmdsl Homdmzsyobmm 890wga0 sl3zbgdo s M9g3mdgbrsgogdo,
H0Igdog 330J0Mmdm, dgdymddo 360d369wwmgbs 99mfigmdl byl LogHmbol 999339 otgdmado
©3b5gdgdEo 3060530l K bIMMYEMBOL LEHSGHWLOL A9gIXMBILYOL S o SEIMISG™O.

05090600, H®M3 5BIGLEHMB 3MbGEHodE0 MM300gdIWO MOLZ - BoJBHMO0s Labbodo
Lol gdol, grge-Lolberdo®gzms LobEgdol, LoFdwrol dmdbyEgdgwo GModdEol s dbgzgEmdOL
055350090900l gobgomsmgdsdo.

3Bd9LE 9JL3MBOMIOM 33 5E05T0 FobLsHOZMMEo BHYz00l 3Mb3gbEHMsE0s LsMfdMbmo
0505000,

153307930 306500 56 BEMdI6 LEWEYgMBOE 0BERMOTo305L Fom0 LEEIHB3g3M LEIGHWLOLS ©
X963OmMgemdol sBN3930L 30MMdIdOL Tglobgod.

15396063 YdWML MBYBY 56 5MOL MY OMHGOYO L3 IOME BLOEHIMYdJLO
3MMGB0EJEH03M0 3393900l IMEMEMds s LobdoMg bLodobbgy 3mbEHobygbEgdobmgobl.

6930960530990

1.

3998539089 0gbsl, 3HMBOsgdGH03vM0 330939000 353930, Mdgeos vbws Imo33wIL
Losbbordo @ gme-Lolbards®mzms Lol gdgdol dgxsligdsl, Gyzool L3Mobobal s

OBNOWIN@W IO 339390

9608369035605, 4956bmM309waL Bmbobergmdols 36md0gMHgdols mbols s850egds, domseo
Lsg3Mbob 999339 39699MTo ELOgIgOOLOL SOLYdIME MHOLIGODY, SBIJLEGOL 8903390 Fslioengdol
L553MMbOLY s oMo Lsbogsmm Ba®BBds® oBbogol Tglisbgd.

sBdILEG 8993390 296098Mm80 dmBv)dszg 30MgdOL 5E3MZoGMdS, Fo30 LosBM39g3M Lgdgddo

BoGI0IM@MB00 O 3OMBOWsEH03M0 33¢0g3900L BoBoMdol MBOHMB3gLymBom.

59593900l 35O gdL Ybs FoMTmoybgl laddgdEms % s63MMYEMdOL sbB®39g30m
©5 3OMBOIH0ZNO0 3339000 YHONBIIYmBo.

LogOHTMOOLM A5TM(3EOWGOOL FsH0sMGOO LogsEEIdwEM b AobEIL BIYUE d9d339wo
35L5¢gd0L Lomsbom 9EHO03IGHOMIds / FoMZ0MdS.

5B0gLE) 9993390 Fologrgdol BsboEgwnds 9@ Mbs@dowwo MglvMLgdom, 0bgm®dsgool
90mgds sHBdYLEHOL b33 MBOHM MLOROMBM SEEIMBsEH03900L 459Mmygbgdols s dolo
Bobo33wqdol b¢0dMEoMgdobmgol, 930mbmadozmo s gdbmwmaom®o dgdsbobdgdols
09999853900L MomdsbY.

00 505305635 MgAoLEBHMOL dgaabs, MM gdoE 5G] /96 50550500 08YMEBJO0sD SHBIGLEHOL
©99mgdggdol §398 s oy LodgEoEobm dgmzowymMmIMdOL MmMASBOBYDdS.

LoFomms 3obobargl s BmaogHhmo d0ds®mvyegdoo Bsdmygswodgl 3OHmEBgLowwo 935090900l
9mbo399900L M9a0LEHME00L MsbsdgMmgg dgdsboBdo, 990ddbol gmosbo gErgd@MMmbro dsbs,
39099853009 8mboE&Mm®mobgaol Lol dgdo, Es0bgMAML 330930l FgMPIYdO, OIZOMBEHOMYdS S
009D - 890093MdM030 3930060l EYIBOL FgdsboBTo 3HMAPILOME 9390 JdYJOME BTGOS0,
53 399999xMdILIOL oo GHOLZOL 993339 296MgdmMTo LEJIJdIVIO 30MYOOL K SBIMMYEMdOL
LEGOGMLL, 8959300l 3MMBIBOMEO 935©IOJIOOL Fob3005MGBOL 5EIBsMNMBL, byl Tgwyfgmdls
0553500900l SMJNME bEoE0sHY 39dM3egbsl, Ao5mBxMdILIOL 53500gd0L ToMHMZoL s Fgdyma
Follow-up 990m35¢0go96gmdsbs.

3Bd9LEBHOL oo 9Judmboiool FdEoMgdollgh d0dsMmmwEo MbBoldogdgdOL 3sMoErgEvMoE
2350035¢0l{obgdmo Mbos ogmlb BHgzool dods®mo gdudmBoEool GHol3-BoddEm®mgdogs.



10. 9mbsbergmdob 36md0gMgdol 5350egdol bgedgfymds 500530560l X sbIMmMgemdsby GHyzool
b99mddggdol »omymzom gi39d¢009b, §JudmboEool [gsmmadls s sLo30m Fob3oMmMmdgdwym
9J3BoEoSLMB ©3953806M9d00.

11. 963609 mdol AbmBEom mMB60BsEool Mg3mdgbEaoogdol glsdsdols, s@sdosbol
X 563009 d5BY Y300l MoMymz00m0 Bgdmddngdol dgledoMIdEISE, SMEOWIIJL0S, MY
3003950 36939630190, SB939 FgMMOO 3019396300900 VMBOLId0gdJIOL FoBbMM30gMmgds.

B3960 330930L BoMRgddo Fobbomo 93MmEMYOMHo 3HMdITgd0 bLmEoswwMo boliosmol
399m{393900L 3m33gduEO FoblsbO3MY0ss, MMBEgdoE sOLYdEo L3930 Jo3MmdMOMBOL
93099300L5 o 39dbmEma0Mo 3MHMyMgLol 89w9y© 3630050, 5IMH0YS, 50530560 AobEs
153100560 Logdd0sbmdOL 9 gAs 1530037 9630M MOl s Jowfig3z9gdol AbbgzgM3wo, Golo
3900930390 ©goLLsMZ0L 5OLYINYO LoTMZ0 G3MLWMYONMO Fodmf393s. F>m0 MoMEYbMBS s Lod{zs30L
baotolbo, OmIgmog 860d369wmgbs 36HMaMmaLoMgdL s JoLIEOMMO boliosmol 93mEmy0MHo

3603 gdgdoLs O 39GLEHOMBIBOL Bod3MM3ME0MGOJ0 b ds.

B3960 330935 Po®dmoygbl 83gEmdsl, 2530B0sMmm B3960 foo 3sLwbolidygdemds s fizwowo
3930396 LodoM039w ™o goMmgdmb X s6IOMYEMdOL BogdEMMYdoL 33193530. 0890 33543L,

5060860 653OMB0 49bgds Loggwydzgwro 53 sMydo bgs 3393900l 0boEoMmYdOLIMZOL.
OoLYOEHSE00L 19dobmsb 35380090 3OO 35(30900L Bmlibs:

1. 49M98m 5359 BHMMH OO - 5DBBdGLEHOL 939D FLIbEgMBOL % SBIOPYEMdIBY, dodmboergs Caucasus
Journal of Health Sciences and Public Health, Volume 4, Issue 6, June 15, 2020 (s3¢&®6900 6. comBmdgowo, 9.
3993590d9).

2. 5%dqLEOL 35369 BgdmJdggds 50530560l Kb MBBY, LEROPHYJdO s MYAMs30gd0. Caucasus
Journal of Health Sciences and Public Health, Volume 5, Issue 7, 2021. (53¢ ™00 b. comBmdgoo, §.
3993590d9).

3. LEHMIBEH S BoEOMBIMHO S BogMHMSTMMOLM 259MHN05D6gdYo Lsdgboghm 3mbxgMgbios:
LosBMASMYOOL X BIMMYHMDS S 39P0WELIMBS (BdOEOLO, 29.04.2021); (53¢MMJd0 b. wmBmdzowo,

3- 39935900d9).

4. 5BdLEHOL s LMD S EFOMYOMEO 85369 FoMgdml JodoMm 9JldMBoEOoL A93egbs Imbsbangmdol
X 9B6IOMYMdsBY.

Effect of exposure of the asbestos and harmful environment associated with it on population health.

GLOBAL JOURNAL FOR RESEARCH ANALYSIS. 15. May, 2022 (53¢ ™6Mg00 b. ¢ombmdzowo, g. 359350009).



University of Georgia
School of Health Sciences
Phd Program: Public Health

With a right of manuscript

Nino Lochoshvili

Impact of the exposure of the asbestos and harmful environment

associated with it on population health

Of the submitted paper, for receiving the academic doctor’s degree in Public Health

Dissertational herald

(Specialty — 0904 — Public Health)

Thilisi
2022



The thesis paper is carried out at the school of Health Sciences of University of Georgia, within the
framework of the doctoral program “Public Health”.

Composition of the Dissertation Board:

Chairman — Otar Vasadze, MD, PhD, Associate Professor

Scientific supervisor — Giorgi Kamkamidze, MD, PhD, MS, Professor
Inner Expert — Vasil Tkeshelashvili, MD, JD, PhD, ScD, Professor
Inner Expert — Robizon Tsiklauri, PhD (Public Health), Professor
Outer Expert: Rusudan Djavakhadze, PhD, Profesor

Outer Expert: Marina Giorgobiani, MD, PhD, Professor

The defense of the thesis will be held on 3™ June 2022, at 15:00 PM in online format.
The thesis paper can be seen at University of Georgia’s library.
The dissertational herald was sent on: “06” May 2022.

Secretary of the dissertational council: Manager of the Phd level and qualification papers: Natia
Manjikashvili



Urgency of the topic

XXI century, as the era of the modern developments, together with the permanently increasing social and
economic needs, actively uses, as natural, as well handmade materials. While these materials are recycled, the
atmospheric air get significantly polluted and creates the threat to the human health. The impact of the
polluted atmospheric air on the human body is multifactorial process. Nowadays, inspection of impact of echo
pathogenic risk-factors on human body is a solely significant issue. Especially, on children and adult contingent.
The pollution of atmospheric air is a global problem for the world. It is one of the main causing factor of the
morbidity and death rate. According to the World Health Organization data, approximately 25% of the death
rate and morbidity is related to the environmental factors, however, by preserving the healthy environment it
is possible to save 13 000 000 life (World Health Organization, 2018). The polluted atmospheric air is harmful
for humanity, especially for children. It is causing and complicating factor of the lots of acute and chronic
diseases.

The atmospheric air pollution sources are divided into two groups: natural and technogenic sources.

Eruption of the volcano, precipitation of the cosmic dust, migration of sea salts, soil dust, forest fires, etc. belong
to the natural sources.

Heat power engineering, black/colored metallurgy, oil mining and oil recycling industry, industry of
construction materials, chemical industry, etc.

The increase in Earth’s population, scientific-technical progress, development of urbanization and
industrialization with the rapid rates, increased the demand on energy, food, and other resources (Abos-
Hernandiz et al., 2017; ATSDR, 2020). The number of produced products and world power capacity is
increasing, which creates several environmental protective problems for the world’s urban centers. The
capacity of power sector as an average in every 12 years, and for industrial sector in every 15 years is being
doubled. Intensively consuming the natural resources and use of uncompleted technologies significantly
increases anthropogenic pressure on environment and causes negative change of ecosystem (WHO Regional
Publications, 2000).

The role of cars in pollution of atmospheric air is significant: its part in the atmospheric air pollution reached
till 50-80%. The increasing rate of the modern car park shall also be highlighted, which creates significant
threat to the ecological condition of the atmosphere. Annually motor vehicles are consuming more than 20% of
the heat-energetic materials produced throughout the world.

The humanity has consumed more mineral fuels (coal, peat, natural gas, oil in terms of different oil product)
within the 20 century, than throughout the entire history. According to the United Nations Organization’s
Economic Commission data, during 80s years of the previous century, 3 billion tons of oil was enough for
humanity, and the expense of all kinds of energy resource equaled to 9 billion tons. For today, the consumption
of all kinds of energy resources has increased by three and equals to 25 billion tons in a year.

During the air pollution, echo pathogenic spectrum is quite wide and mainly depends on the concentration of
the air pollutant, duration of exposure and general condition of the body.

The air pollution represents the contamination of the air existing inside and outside of the building with
chemical, physical or biological agents, which causes the change of its natural characteristics. In terms of public
health, the hard particles of the dust, carbon monoxide, ozone, nitrogen dioxide, sulfur dioxide, asbestos and
lead belong to significant contaminants.



Throughout the world, lots of international, non-governmental (WHO -World Health Organization; UNFP —
United Nations Population Fund; ILO — International Labor Organization; IARC — International Agency for
Research on Cancer) and local social organizations of the country are permanently involved in as in the
regulating the use of chemical substances, as well as in their further rendering for being harmless.

Challenges for protecting the environment and the ways to solve them, are more and more taking important
place in the humanity’s consciousness. Especially for the issues, such as atmospheric air, soil pollution and
drinking water. Presented ecological challenges are significantly progressing and has large-scale characteristics.
Noted challenges, are one of the priority issues of the environmental policy.

Despite lots effort carried out for solving the problems regarding the atmospheric pollution, dealing with these
obstacles is still difficult yet, because the effectiveness of the actions to be carried out, significantly depends on
the economic development of the country, power of their judicial-institutional potential and the level of the
citizen’s consciousness. However, without timely carrying out some actions, humanity’s health and
accompanying ecological results, would be in much more sorrowful condition.

As a result of pollution with industrial waste and foil fume, the upper layer of the soil contains large amount of
lead, which stays in the soil for lots of years. Those people who live in the city overloaded with the transport
and industrial production are under the threat of the exposure. There is a high risk of intoxication with lead, for
people who live close to central roads, big cross-roads and garbage processing factory. In such districts, the lead
from the polluted soil appears in the home dust and has harmful impact on people’s health. According to World
Health Organization’s evaluation, the lead belongs to one of the 10 chemical substances, which is actual and
problematic issue for the social health. Lead is used for producing the products such as machine-guns, paints,
glass-fittings, crystal glass, war materials, ceramic cups, jewelry products, toys and some cosmetic and
traditional medicines.

The clear example of the actions carried out to reduce the air pollution with lead is the fact that during last 20
years, in almost all European countries, consumption of the oil containing the lead is excluded.

Asbestos is among the lots of atmospheric air pollutant factors. Asbestos belongs to fibrous mineral group
existing in the nature, which is used in industry. Because of its unique characteristics, such as: stability during
tension, low heat conductivity and resistance towards chemical impact. Because of the noted characteristics, it
is the unchanged material in industry, domestic, construction and other different activities, the analogue of it
has not been discovered up to today throughout the world. The microscopic fibbers of asbestos are found in the
air dust in the form of the tiny (invisible) particles, the different serious diseases are developed because of these
particles getting into the human body.

Asbestos is acknowledged as dangerous substance for the human life and health, based on the scientific
arguments and multi-year observation, asbestos has harmful impact on humanity.

Asbestos is classified by U.S. Department of Health and Human Services (HHS), EPA (Environmental
Protection Agency) and the International Agency for Research on Cancer (IARC), as carcinogen working on
human body, causes cancer, is known as hidden killer and represents the global threat.

The production of asbestos is considered as multi-component issue. On the one hand, it is important as for the
development of the economic and construction industry, as well as on the other hand, its harmful impact on the
people’s health is a problematic issue.

Georgia belongs to the group of countries, who are using and importing the materials, products consisting of
asbestos. Product consisting of both amphibolar and chrysolite asbestos are entering in Georgia.

It shall be highlighted that in terms of above discussed subject, lots of problematic issues are existing: low
interest from society and less political focuses from the side of issue regulating bodies, poor research potential,



weak and/or non-existing mechanism for collecting the data, lack of official information sources and badly
arranged judicial leverages.

In terms of the diseases related to the exposure of the asbestos and lead, the problematic issues are as follows:
disease prevention, diagnostics, treatment, and further supervision.

Environment health and biomonitoring of the people plays significant role in inspecting the impact of the
environmental factors on the humans, the final goal of it is to draw out scientific approaches based on the
claims and introduce the politics based on them.

The main goal and topics of the research

Identification of the diseases related to the exposure of asbestos and lead, inspection of their development and
accompanying risk-factors in the asbestos-exposure population.

In terms of the exposure towards asbestos, identification of the environment throughout the territory of
Georgia is important.

The risk-groups were separated (working in the asbestos containing environment for one or more years,
frequent morbidity of breathing system, tobacco consumption, accompanying oncological diseases and etc);

Screening of risk-groups — for identification of the pathology of the breathing system — computer spirometry,
also defining level of hemoglobin and lead concentration in the capillary blood, to evaluate accompanying risk-
factors and conditions, particularly, towards evaluating the exposure of anemia and lead.

The practical recommendations towards minimizing asbestos and lead exposure and decreasing the harmful
impact of the exposure were elaborated.

Scientific novelty and the practical value of the paper

For the first time in Georgia, based on the research, list of diseases related to the exposure of asbestos and lead
in the asbestos exposure environment, their development and accompanying risk-factors were inspected.

The risk-groups were separated (working in the asbestos containing environment for one or more years,
frequent morbidity of breathing system, tobacco consumption, accompanying oncological diseases and etc);

Screening of risk-groups was performed — for identification of the pathology of the breathing system —
computer spirometry, also defining level of hemoglobin and lead concentration in the capillary blood, to
evaluate accompanying risk-factors and conditions, particularly, towards evaluating the exposure of anemia and
lead.

The practical recommendations towards minimizing asbestos and lead exposure and decreasing the harmful
impact of the exposure were elaborated.

The main thesis submitted on protection (or discovery, know-how, or solving the issue/closing the problem, or
new direction of the research)

» It was defined that contact with asbestos is independent risk-factor for developing diseases of breathing
system, cardiovascular, food digestive tract and eyesight.
» The concentration of the defined lead in the asbestos exposure environment is reliably high.



> The people working in the environment having the high risk of developing of professional diseases, do
not/can’t receive planned medical service and prophylactic examinations.

» The research people do not have complete information regarding their insurance status and health
insurance conditions.

» The volume and the frequency of the mandatory prophylactic examinations for the target contingent is
not regulated at the legislative level.

»  Within the scopes of the research, it was confirmed that it is not an obligation of the employer to
provide employees with health insurance and prophylactic examinations.

» Need for increasing the perception of the citizens regarding the danger of asbestos containing materials
and considering it as dangerous waste was examined.

» The need for marking the asbestos containing materials was defined.

» Replacing the asbestos containing materials with the alternate resources was inspected.

» Considering the content and the scale of the problematic issues revealed within the scopes of the
research, lots of recommendations were drawn out, in case they are established in practice, the status
of the people working in the dangerous environment would be much improved.

» The noted research focuses on important and significant issues in the field of environmental health,
such as in the asbestos exposure environment, the list of diseases related to asbestos and lead exposure,
their prevention, diagnostics, treatment, and further supervision. In the asbestos exposure
environment, development of the diseases related to asbestos and lead exposure and inspection of the
accompanying risk factors. It would be desirable that the aspects described above to become the basis
of the further research in this field.

The volume and structure of the paper:

The thesis paper consists of the introduction, four chapters, the main results based on the analyzed data
obtained through the research, conclusions, recommendations, references, list of the scientific papers used for
the thesis and an attachment with CD, in which electronic versions of PhD dissertation and herald are written
(in Georgian and English languages). The thesis paper is written on 175 pages, considering the requirements of
APA style, includes 30 tables and 35 diagrams, the list of the used literature includes 142 sources.

Approval of the paper

The literature discussion of the thesis paper was reported at the first completely free students international
online scientific conference at the University of Georgia. University of Georgia, School of Health Science
(Thilisi, 29™ April 2021).

The thesis paper is submitted to the online session of the University Georgia, School of Health Science’s
scientific consultation dissertational council. (Tbilisi, 24® February 2022).

At the pre-defense of the scientific-consultation dissertational council — in online mode (Tbilisi, 18% April
2022).

The main part of the paper:

The resume of the main results of the research (target groups, research instrument, methods, obtained results,
illustrated with several important table and/or graph).

The design and methodology of the research



Based on the goal of the research, cross-sectional research was carried out, which consists of several
components. The first part with its main point belongs to the analytic part with its description, based on which
evaluation of the risk-factors, other environmental and behavior risk-factors related to the exposure of asbestos
and lead was carried out.

The second, analytic statistical component of the research was carried out as follows:

Based on the processed self-administrated questionnaire, which included issues of the risk-factors, other
environmental and behavior risk-factors related to the asbestos exposure. The risk-groups were separated
(experience of working in the asbestos containing environment in years, direct connection to asbestos, frequent
morbidity of breathing system, tobacco consumption, accompanying respirational diseases, frequent morbidity
with the diseases of different systems, accompanying oncological diseases and etc).

Into the research groups, people were united for whom different examinations were performed, as on place as
well in clinical laboratory. Based on the design and methodology of the research chosen by us participating in
the research was voluntary, the special self-administrated questionnaire was given to the research personnel, to
evaluate different risk-factors. (Gender, working experience — years, tobacco consumption, direct connection to
asbestos, self-evaluation of the health condition and etc.

In the contingent working in the construction field, the risk-group were revealed, and spirometry examination
was carried out. Spirometry — is a screening examination, which with its content gives opportunity to
determine, if the violation in the ventilation function is present and in case its existence — violation type shall
be defined (obstructive, restrictive or mixed). Based only on spirometry data, as usual, it is impossible to draw
out the diagnosis, as the revealed functional violations are nonspecific. The statistical analysis of the obtained
data as a result of the screening of the risk-groups was carried out and the independent risk-factors were
revealed.

In the same contingent, accompanying risk-factors in the asbestos exposure environment was examined,
particularly, evaluating the exposure towards the anemia and lead. The laboratory research was carried out,
defining the level of hemoglobin and lead concentration in the capillary blood, at the place of conducting the
research, the pulse and saturation was additionally defined, using the pulse oximeter.

The analytic part of the research, in relation of existence of risk-factors and intensiveness of their impact is
retrospective, correspondingly, it identifies possible associations, however, cannot give the answer regarding
cause-effect relationship, which shall be considered while interpreting the research results.

Description of the research group, defining the selection size

The research people were selected on the territory of Georgia, at the base of the existing construction type
institution, particularly, concrete production factories, cement production factories, and with people employed
in the construction field, with people, who had working experience in the existing environment for one or
more years. The number of research people for the research was defined by X? (Pearson Chi-Square) test, in
case of the following parameters:

Alpha=0.05.
Betha =0.20.
Minimum frequency=0.1.

Difference between the frequencies=0.1



For the mentioned parameters, the minimum number of the research people equals to 175.
Within the scopes of our research, 193 research people was examined (Hulley et al., 2007).
Methods and instruments for research

Instrument of the research conducted by us was the self-administered questionnaire, based on which
considering the criteria for participating in the research, the research participants were selected.

Into the research group package of the screening examinations were carried out: computer spirometry, defining
the concentration of hemoglobin and lead, pulse — P and percent capacity of the oxygen in the blood — SPO2.

Insertion, verification, management, and the statistical analysis of the laboratory data obtained through the
questionnaire and the research was carried out using statistical package IBM SPSS Statistics for Windows
version 23.0. The obtained data was represented visually with tables and graphs.

For identifying the pathology of the breathing system, computer spirometry was performed.

The following main characteristics of the spirometry was examined for each people participating in the
research:

TV breathing volume — the volume of air, which reaches the lungs through one breathe while breathing calm,
norm 500-800 ml

VC vital capacity of the lung — the maximum volume of air, which a person breathes out, this value decreases
significantly during the restrictive disease of the lungs.

FVC — forced vital capacity of the lungs — the volume of air, which comes out while forced breathing, it differs
from the previous characteristics by that in such case sick person with minimum intensity and speed.

FEV1 — volume of forced breathe out in the first second — the volume of air, which is driven out from the lung
in the first second while forced breathing. The noted value represents the condition of the thick breathing
paths, is represented by the percent of the vital capacity of the lung and the norm equals to 75%.

e The volume of the forced breath out in 1 second >80% indicates light form of the Chronic Obstructive
Pulmonary Disease (COPD)

e The volume of the forced breath out in 1 second <80% and >50% indicated average heaviness of the
COPD

e  The volume of the forced breath out in 1 second <50% and >30% indicates the difficult form of the
COPD

FEV1 <30% (compared to prognostic one) indicated very serious COPD

FEV1/FVC - Typhon’s index — one of the best indexes for differentiating lung’s restrictive and obstructive
diseases. Typhon’s index in norm equals to 70%, decrease in the mentioned index, indicates on the obstructive
process, when it exceeds 70%, restrictive pathology is likely.

FEF — Average volume speed — noted indicator represents condition of the thin breathing paths, it has high
significance towards revealing the obstructive pathology.

PEF — Peak speed of the forced breath out — this is the maximum volume speed while forced breath out.
Represents the flow capacity of the breathing paths at the level of trachea and thick breathing paths.

During the spirometry, the examination is performed during calm and forced breathing. However, functional
inspections are also carried out.



FEV1 and FVC, the correlation of the noted two indicators reflects on the existence of the obstruction of the
breathing paths. The classification of the COPD is carried out based on FEV1 and depends on how many
percentage of the FEV1 represents the existing FEV1. In case it is difficult to measure the FVC, it is possible to
use FEV6 (forced expiratory volume at 6% second).

Spirometry gives the opportunity to perform differential diagnostic actions between obstructive and restrictive
diseases of the lung. Two types of external breathing are classified: obstruction and restriction.

During the obstruction, violation of the capacity of the breathing paths is depicted (spasm, inflammatory
process, slime, and other object). Following belongs to the obstructive diseases of the lung: Chronic Obstructive
Pulmonary Disease, chronic bronchitis, emphysema of the lung, bronchial asthma, etc.

While restrictive processes, elasticity of the lung’s tissue is lowering or the volume of it is decreased. Following
belongs to the reasons for the restrictive violations: lung’s atelectasis, pneumothorax, alveolar and interstitial
processes (swelling, fibrosis, infectious processes) and other.

As for the additional instrument of the research, definition of the hemoglobin level and lead concentration was
selected, for evaluating the accompanying risk factors and conditions, particularly, exposure towards anemia
and lead.

Evaluation of the vital parameters was carried out accordingly to the World Health Organization’s
recommendations. Interviewing of the research people was held in the sitting condition, which lasted
approximately for 15 minutes. Then using the oximeter, the pulse and saturation was determined,
anthropogenic parameters, particularly, weight and height, spirometry and taking the blood for the laboratory
analysis. Consecutiveness of the noted actions was carried out accordingly as it was discussed above. While
interpretation of the concentration of the hemoglobin and lead, standards existing in the country was
considered. In the capillary blood, the level of hemoglobin in men is defined as from 13.8 — g/dL till 17.2 g/dL,
in women, from 12.1 g/dL till 15.1 g/dL. The lead concentration shall not exist in the human body. The
increased level of lead is considered as the lead concentration in capillary and/or venous blood >5 m kg/dL.

The one component of the laboratory research was on the place, where field activities took place, and the
second component — laboratory interpretation was carried out on the base of the clinic “Neo Lab”. The capillary
blood taken from the place of the field activities, was distributed for the hemoglobinometer and the remaining
0.5 ml blood was placed into the specialized test-tube (EDTA K3 capillary 0.5 ml), which was later sent to the
laboratory of the clinic “Neo Lab” to define the lead concentration.

From the content of the description of private information and condition, obtained through the self-
administered questionnaire used during the research, the confidentially of the research individuals was secured,
which was achieved by the numeration given to the respondents during the questionnaire. The questionnaire
consisted of 16 closed questions, which was discussed and confirmed by the ethical council of the University of
Georgia’s Health and Science school. The questionnaire is anonymous and does not contain such kind of
information, through which the identification of the person could be possible. The results of the research were
only used for the scientific purpose. The purpose of the questionnaire was to describe the working field of the
respondents, characterize the working environment, working experience in years, self-evaluation of their
health condition, defining the health status, carried pathologies, identification of acute and chronic diseases.

To the questionnaire used in the research, written informative confirmation form was attached, which was read
and signed individually by the respondents on place.

For the noted research the lead kits and for defining the hemoglobin Hb 201 microcuvettes 1x50 tests were
bought in 2021 within the scopes of the scholarship of the University of Georgia.



The school of Health and Science of University of Georgia handed out the spirometry machine for the
temporary use, till the end of the research, with free of charge. In the laboratory conditions the analysis of the
lead and interpretation was carried out at the laboratory of the “Neo Lab” clinic, without the service fee.

In the field conditions, defining the hemoglobin level in the capillary blood was defined using the fast test,
using the hematometer handed out with free of charge by the “Neo Lab” clinic.

The noted facts played significant role towards conducting the research completely.

While processing the data obtained from the research, the following levels of static analysis was used:
univariate, bivariate and multivariate. With univariate analysis, the average and frequency indices were
evaluated for each variable research group. In order to determine the connection between dictomial variables
correlational analysis was used, the frequency and percentage of indices was defined, the independent variables
were separated and crosstabulation was performed.

For bivariate analysis, x* (Pearson Chi-Square) test was used, to determine static reliability of the association
existing between the categorical variables.

To define the association between the continuous (with independent number) variables Student’s t-test was
used.

For the multivariate analysis plural logistical regression method was used.

At the phase of planning the research, p < 0.05 was defined as statistically authentic (p-credibility level,
confidence, probability of the correctness of zero hypothesis at p < 0.05). The value for p was calculated for
each risk-factor.

To evaluate the association existing between the dictomial variables, the correlation of chances was selected
(Odds Ratio (OR) with the 95% confidence interval).

By the analysis of the certification of the Mantel Haenszel excluding of the confounding was carried out.

Insertion, verification, management, and static analysis of the data obtained from the questionnaire and
research, was performed by using static parcel IBM SPS Statistics for Windows version 23.0. The obtained data
for the analysis are represented in terms of tables and graphs.

Considering the research design, selection method and size of the sample, 193 employed personnel participated
in the research.

The research was conducted at the territory of Georgia, at the base of the 20-construction type institution under
the private ownership, particularly in cities Rustavi, Kaspi, Kutaisi and Tbilisi within the period of 2021 year.

People participating in the research based on their working place, were appointed to the following types of
construction sites: cement production factory — 45 (23.3%) people, concrete production factory — 49 (25.4%)
people, and at construction works — 99 (51.3%) research people were investigated.

According to the work specifics, from the people participating in the research, according to gender, most of the
interviewed respondents were men, 187 (91.7%) of respondents were male, for female — only 6 (2.9%).

The age-related groups were divided as follows: the respondent with minimum age participating in the research
was 19 years old, and the maximum age was 76, the average year was defined as 44. The most frequent age-
contingent of the respondent was revealed into the 35 years age section.



In the contingent, interviewed by us, according to the duration of the working experience two subgroups were
differentiated. One group represented the experience working in the construction field <10, and the second one
with the experience >10 years.

In the group having the experience less than 10 years, 97 (50.3%) of respondents were united, in the group with
the experience more than 10 years 96 (49.7%) of respondents were united. As it can be seen, the respondents
were more or less equally divided into the 10 years group.

The positive answer on the question, do you have working experience for one and more years in the
construction field, was defined as the criteria for participating in the research. From the total number of
interviewed respondents, regarding the “do you work for a complete week (40 hours or more in a week) with
the experience of 1 or more years”, all respondents answered — yes.

According to the research purposes, on the question from the questionnaire was represented as follows: have
you worked for 1 year (or more) at the work, where you had contact with asbestos dust, based on the answers
received on this question, the research personnel based on exposure status was separated as asbestos exposure
and asbestos non-exposure groups. After the research, the research personnel were appointed as follows: 45
working personnel (23.3%) working in asbestos exposure environment and 148 (76.7%) people not working in
asbestos exposure environment. However, according to their reports, based on the description of workplace,
they had permanent contact with the materials consisting of asbestos, however, non-direct. Diagram Nel.

Diagram Nel. Contact with asbestos: exposure and non-exposure group

m Yes, direct = No

Source: (research materials)

In the asbestos exposure environment, the duration of work in years were distributed as follows: minimum
working experience 1 years, maximum working experience — 35 years, average working experience was defined
as 6.75 years. Those part of the respondents, who answered positively on the question, regarding the working in
the asbestos containing environment, with the sub question regarding what kind of work were they doing,
following list of the specialty was defined: worker, welder, joiner, and driver. The asbestos exposure people had
experience of working in mines 1 (2.2%), stone quarry 8 (17.8%); in other factory 28 (62.2%), 8 (17.8%)
respondents can’t/do not specify the type of the institution. Diagram Ne2.

Diagram Ne2. Working field
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In the research population, it was also examined whether or not they had a official contact with gas and
chemicals. Correspondingly, to the question, asked about this issue 52 (26.9") of respondents answered yes, 141
(73.1%) of respondents stated that they did not have contact with such compounds.

Based on the questionnaire, in the research people, as chronic/carried diseases, as well as existence of the
diseases according to the separated systems, were examined as well. The list of the following diseases were
defined: 6 (3.1%) of respondents had diseases of nervous system, urinary tract diseases — 29 (15%) of
respondents had it, 24 (12.5%) of respondents had Digestive tract diseases, Respiratory system diseases was
indicated by 52 (26.9%) of the respondents, 73 (37.8%) of respondents does not state general morbidity in the
anamnesis. Diagram Ne3.

Diagram Ne3. Anamnesis data of the respondents
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Source: (research materials)

According to research protocol, morbidity of the separate systems was examined as well. Particularly, diseases
of the breathing system in the respondents was distributed as follows: 24 (12.4%) of respondents mentioned
diseases of breathing system (bronchitis/asthma), other diseases of breathing system (chest injury/operational
intervention on the chest cavity) was mentioned by 5 (2.6%) of respondents, oncological diseases of the
breathing system by 10 (5.6 %), morbidity with tuberculosis was mentioned by 9 (4.7%) of respondents, and 66
(34.2%) of respondents do not state of having the breathing system diseases. The collected data as a result of the
research is graphically represented on the next diagram Ne4.

Diagram Ne4. Diseases of breathing system
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Subjectively in the respondents, based on the self-evaluation complaints and symptoms were evaluated, which
could be connected to their working environment.

33 (17.1%) of respondents mentioned difficulties with breathing, panting — 38 (19.7%), 27 (14%) of the
respondents mentioned coughing, 95 (49.2%) of the interviewed research people did not mention existence of
any similar symptom of complaint.

Correspondingly to the research protocol, based on the questionnaire peculiarities of the spreading the
cardiovascular diseases into the research population was examined. The obtained data at the level of the
subgroups of the diseases is distributed as follows: 31 (16.1%) of the respondents mentioned the morbidity with
arterial hypertension, 11 (5.7%) of the research people mentioned arrythmia, 16 (8.3%) of respondents had
carried over stenocardia/myocardial stroke, 4 (2.1%) of the respondents had taken over the acute disorder of the
blood circulation in the brain, 131 (67.9%) of respondents did not mention having any kind of disease. Diagram
Ne5.

Diagram Ne5. Diseases of the cardiovascular system
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It shall be taken into consideration that only 26 (13.5%) people from all respondents regularly take medical
service and performs prophylactic medical examinations, 167 (86.5%) of respondents do not take prophylactic
examinations and do not receive regular medical service. The questionnaire was organized in the way so that
we can receive the information as regarding the frequency of the medical visits of the respondents, as well as to
confirm generally when did the research people receive the medical service for the last service. During the 2021
78 (404.4%) of respondents addressed the medical institution, 30 (15.6%) of research person 5 years ago or even
earlier, and 85 (44%) of respondents cannot specify, does not remember when or how many years ago he
received the medical service for the last time.

Involvement of the employed people in the state or/and private insurance schemes. With statistical analysis it
was revealed that 30 (15.5%) of respondents is insured at the private insurance company, 11 (5.7%) has state
insurance package, 100 (51.8%) out of interviewed people is not insured and 52 (27 %) does not know his status
at all, where is he insured, or whether or not he owns a medical service within the scopes of different programs.

The bivariate analysis of the data obtained from the research.

Within the scopes of the research conducted by us, the lead concentration into the research people in the
capillary blood was defined. We have separated 3 groups based on the obtained laboratory results:

<5 m kg/dL, which matches with the norm
5- 10 m kg/dL, the noted value is the deviation from the norm

>10 m kg/dL — high value



100 (52.2%) of people participated in the research, had the concentration of the lead within the scopes of norm
(<5 mkg/dL); 56 (31.5%) of the research people had lead increased lead concentration 5-10 m kg/dL, and the
rest 29 (16.3%) of research people had high value of lead concentration >10 m kg/dL

With the bivariate analysis it was defined that the lead concentration is different between asbestos exposure
and non-exposure groups, the difference is statistically confidence (p<0.001) and the lead concentration in the
exposure group is 7 times more compared to the non-exposure one.

In the group, where people had direct contact with asbestos, 21.4% of respondents had lead concentration < 5
m kg/dL, 61.8 % of the research people, belong to the group, who did not have contact with the asbestos dust,
with them the lead index was within the scopes of norm. From the asbestos exposure people 47.6% had
increased lead concentration >10 m kg/dL, from the non-exposure people 6.6% had increased lead
concentration (table Nel).

Table Nel. Association between the exposure towards asbestos and lead concentration in the blood

.. Contact with asbestos
Lead concentration in the

g7 e No Yes/direct

<5 mkg/dL 84 (61.8%) 9 (21.4%)

5-10 mkg/dL 43 (31.6%) 13 (31.0%)
¢ p <0.001

>10 mkg/dL 9 (6.6%) 20 (47.6%)

Source: (research materials)

According to the research protocol, the saturation was defined in the research people, the obtained data from
the asbestos exposure and non-exposure groups are distributed as follows: saturation within the norm was
distributed more or less equally into both groups. The lower limit of the saturation was depicted for only 20%
of the research people from asbestos exposure group, and for 15.5% from the non-exposure group. In the group,
where people had direct contact with asbestos, 80% of respondents had saturation within the norm, and 84.5%
of the respondents from non-exposure group. The statistically confidence difference between these values were
not revealed (p=0.05).

As a result of statistical analysis, it was defined that the following nosology: arterial hypertension, arrythmia
and stenocardia/myocardial stroke is twice and even more frequent in the asbestos exposure group, than in non-
exposure one. The difference in the morbidity value of the noted diseases in the asbestos exposure and non-
exposure groups is statistically confident p<0.01 (95% CI=1.4, 5.8!) and the value of the correlation of chances
OR=2.9.

In the asbestos exposure and non-exposure groups, different symptoms and complaints in terms of breathing
system, which was examined based on the questionnaire, was revealed with different frequency, particularly,
difficulty with breathing, panting and coughing. In the exposure and non-exposure groups statistically,
confident difference was seen p<0.001, 95% Confidence Interval equals to (5.565, 48.12); correlation of chances



OR -16.35. Interpretation: in the asbestos exposure group the chance for developing the different complaints
(snapping, difficulty with breathing, and coughing) in terms of the breathing system is 16.63 times higher
compared to non-exposure one.

28.9% of the asbestos exposure people mentioned difficulty with breathing, and only 13.5% of the respondents
from the non-exposure group mentioned the noted complaint, which is almost twice a less.

Next complaint — snapping, 37.8% from the asbestos exposure group mentioned it, and only by 14.2% was
mentioned from the non-exposure one. Chronical coughing was mentioned by 24.4% of respondents from the
asbestos exposure group, when only 10.8% of complaint about it from the non-exposure one.

The fact that the diseases of the intestine were twice more revealed in asbestos exposure group compared to
non-exposure one attracts attentions as well. The difference between the frequency of intestine diseases in
asbestos exposure and non-exposure groups is statistically confident p<0.5 (95% CI=1.3, 7.4) and OR=3.22

Based on the bivariate analysis, lowering in the eyesight was revealed, the difference between exposure and
non-exposure groups is confident p=0.03, the 95% confidence interval equals to (1,1;4.6) the value for
correlation of chances OR=2,13 (Table Ne2).

Table N°2. Association in terms of diseases between the exposure and non-exposure towards asbestos

Characteristics Non-asbestos Asbestos exposure P OR CI95%
exposure
Cardiovascular system 34.4 % 51.1 % P=0.005 29 1.4-58
i P<0.05 16.3 5.5-48.1
Complaints of 38.5 % 91.1% <

respiratory system

Eyesight 25.7% 44.4% p=0.03 2.1 1.1-4.6*
Food digestive tract 16.2% 28.9 % P<0.01 3.2 1.3-7.41
Covid -19 64.4 % 35,8% P<0.01 3.2 1.6-6.51

Source: (Research materials)

To compare the spirometry data in asbestos exposure and non-exposure groups we have used t-test, for the
independent groups. The statical analysis showed that FVC- forced vital capacity of lungs is different in asbestos
exposure and non-exposure groups, between the groups it is statically confident (p<0.001). Their average value
for whom who were in direct contact with it was revealed to be 4.7L, and for non-exposure group it was 6 L.
Spirometry data shows that for asbestos exposure people it is statistically confident that the vital capacity of the
lungs is low — FVC.

Table Ne3. Forced vital capacity of lungs



Asbestos exposure and non-exposure

group N Mean Std. Deviation Std. Error Mean
FVC No 148 6.0 26 0.2

Direct/yes 45 4.7 1.9 0.3
FEV1 No 148 1.9 1.3 0.1

Direct/yes 45 2.4 1.1 0.2

Source: (Research materials)

Values of the capacity of the breathing paths do not differ statistically confident between exposure and non-
exposure people.

Logistic regression — multivariate analysis

Following independent variables were selected for the multivariate analysis: age. lead concentration, gender,
height, weight, smoking status (smoker/former smoker), exposure with asbestos (direct/non-direct), according
to the multivariate analysis, statistically confident results were obtained for the following variables: age, lead
concentration and asbestos exposure. Particularly, it was decided that age is independent risk-factor, with
increase in age, risk for development of chronic pathologies increases by 2.2; the lead concentration, also
represents the independent risk-factor and the lead concentration in blood increases the risk for development
of chronic pathologies by 0.3.

With the logistic regression it is confirmed that exposure with asbestos increases risk for the development of
different chronic diseases by 1.7, for the other independent variables, statistically confident results were not
found.

Table Ne4. Multivariate analysis

ndependent Wald P OR 95% CI.
variables Lower Upper
Age 1.9 0.01 2.2 1.9 2.5
Lead 4.0 0.04 0.3 0.1 0.9
concentration

Gender 0.0 1.0 0.0 0.0 0.0
Height 0.1 0.7 0.9 0.9 1.0
Weight 0.0 0.9 0.9 0.9 1.0
Smoking status 1.1 0.3 0.3 0.1 2.4
Former smoker 0.0 0.9 0.9 0.1 9.5
Exposure with 0.5 0.04 1.7 1.3 4.3
asbestos

(direct/non-direct)

Source: (Research materials)



Conclusion

Within the scopes of carried out research, by analyzing the obtained data, obtained reliable results gives
opportunity to present following conclusions and recommendations, which we think that in the future will
significantly support to increase the health status of people who are employed at high risks containing
environments and advocate them.

e It was determined that contact with asbestos is independent risk-factor for developing diseases of lung,
cardiovascular, food digestive tract and eyesight.

e Defined lead concentration in the asbestos exposure environment is confidentially high

e  The research people do not have complete information regarding their insurance status and health
insurance conditions.

e The volume and the frequency of the mandatory prophylactic examinations for the target contingent is
not regulated at the legislative level.

Recommendations:

1. The package of the prophylactic shall be processed, which shall include evaluation of the breathing and
cardiovascular systems, lead screening and ophthalmologic examinations.

2. Itisimportant, to increase the consciousness level of the population, regarding the existing risk, when
working in the highly hazardous environment, regarding threat of the asbestos containing materials
and discussion of them as dangerous remains.

3. Advocacy of the people working in the asbestos containing environment, with adding them into the
insurance schemes and providing them with prophylactic examinations.

4. It shall be the obligation of the employer to provide employees with health insurance and prophylactic
examinations

5. By sharing the international experience, it shall become mandatory to respectively label/mark asbestos
containing materials.

6. Replace of the asbestos containing materials with alternate resources, providing with information
regarding the use of more safe alternatives of the asbestos and to stimulate its replacement regarding
processing the economic and technological mechanisms.

7. To create registry of the people, who earlier/or currently are under the influence of asbestos and
organize medical supervision on them.

8. Itis necessary to update and create with some directions modern mechanism for registration of the
data of the professional diseases, general electronic database, monitoring systems, research methods,
diagnostics and the mechanism for determining the cause-effect relationship, and correspondingly
treatment and further supervision.

9. Parallel to the actions, carried out towards minimizing the asbestos exposure, the risk-factors towards
the lead exposure shall also be considered.

10. Support to increase the consciousness level of the population regarding the negative effect of the lead
influence on the human health, regarding the sources of how to get it and exposure stipulated by the
age.

11. Correspondingly to the World Health Organization’s recommendations, to decrease lead’s negative
influence on health, it is important to perform as the initial prevention, as well as the secondary one.

The effective way for the initial prevention of the lead exposure is to eliminate the lead throughout the world,
from any field of its use, such as: vehicle fuel, paints, food and drink products, cosmetic production, ceramic
works, etc. it is important to draw out judicial restriction in terms of the use of the lead.



For the types of the secondary prevention of the lead can be considered periodic monitoring of the lead capacity
in the risk factors, collecting the information and spread them into the food products and on the possible
content of the lead in the environment, identification of the places and products polluted by the lead, and
spreading the information within the society regarding the existing problems.

Discussed ecological problems within the scopes of our research is the complex definition of the social
challenges, which with existing acuteness developed as a result of the evolution of humanity and technical
progress. Thus, human being become the victim of his own development and achievements as a result of his
own actions, the result of this is lots of existing ecological problems. The number of them and degree of severity
progresses significantly and becomes the provocative issue of the large-scale problems and disasters.

Our research represents the attempt to share our part of responsibility and take part in inspection of the
environment health factors in Georgia. We hope that the noted paper will become the basis for initiation of the
other research in this field.
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