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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objectives. Injuries represent a significant burden on
societies, resulting in deaths and health care costs incurred
during Emergency Department visits and hospitalizations.
This research aimed to estimate the burden of traumatic
injury of patients treated and evaluated in the Emergency
Department of the University Hospital in Georgia.
Method: A retrospective study was conducted at the University
Hospital of Georgia for all trauma patients from January 1, 2018
to June 30, 2018. Visits were identified from existing electronic
medical records, using the iCREATE Registry as a model. Data
collected included patient demographics, injury characteristics,
and injury costs. To estimate the direct costs of trauma
treatment, data were obtained from the cost accounting database.
Results: A total of 2445 injured patients aged 0 to 91 years were
medically examined during the study period and about 65%
of them were male. Most of the injured patients were school-
age children (31%). The leading mechanism of injury in the
Emergency Departments were falls (45%). Most of the patients
(78%) suffered from moderate injuries and needed only outpatient
treatment. The total direct costs for all patients were $248 628.
Fall-related injury costs accounted for most direct medical costs
(51%), followed by road traffic crashes related costs (23%). Road
traffic injured patients had the highest total mean costs ($269).
Conclusions: Injuries result in a substantial number of
Emergency Department visits and significant medical costs in
Georgia. Understanding the characteristics of these injuries is
essential for targeting injury prevention.

Key words. Injury, Epidemiology, Emergency Department,
Injury costs, Georgia.

Introduction.

Injury is one of the leading causes of death and disability
worldwide, accounting for 10% of global mortality and 12% of
global morbidity. More than 90% of injury-related deaths occur
in low- and middle- income countries (LMICs) [1-4]. Injuries
are associated with a significant economic burden, causing
considerable losses to victims, their families, and nations as a
whole [5,6]. The financial burden of injuries is enormous and
unevenly distributed across countries and regions of the world.
For example, road traffic injuries cost about 2% of GDP (gross
domestic product) in high-income countries and about 5% of
GDP in low- and middle-income countries [1,7].

Injury-related data is an essential source for identifying the
underlying causes of injury and controlling them [8,9]. The high-
quality data are being used as a basis for developing effective
injury prevention policies and strategies [10,11]. Despite this,
there is a lack of injury research in LMICs. As an example of an
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opportunity to fill data gaps, injury-related costs are unknown
in Georgia, as there are no comprehensive injury registration
systems. An economic evaluation of injuries in the country can
help to prioritize investment in injury prevention and care.

In 2018, death caused by injuries amounted to 4% and was the
5th leading cause of death in Georgia [12]. In Georgia, similar
to other LMICs, data on injuries are limited. Official injury
statistics are based on injury-related deaths and hospitalisations,
while little is known about the epidemiology of traumatic
injuries in Emergency Departments (ED). Our study aims to
address this gap by describing the epidemiology of injuries for
trauma patients admitted to the Emergency Department of a tertiary
hospital in Tbilisi, describing trends in injury types and causes, and
estimating the economic burden of traumatic injury care.

Materials and Methods.

This study was conducted as part of the project iCREATE:
Increasing Capacity in Research in Eastern Europe, funded by
the United States National Institutes of Health and led by the
University of lowa and the Cluj School of Public Health (NIH/
NINDS 2D43TW007261). It is a retrospective observational
study of trauma patients at University Hospital in Tbilisi
over six months (January Ist, 2018, to June 30st 2018). The
hospital was selected based on statistical data regarding the
highest admission level of injured patients for recent years. The
University hospital represents a tertiary teaching hospital with
205 hospital beds, providing service for the people of Thilisi
with population 1 175 200 (2017 census) and being available
for referral for different regions of Georgia (total population 3
716 900).

The data used was retrieved from the electronic medical
records, using the iICREATE Registry. Registry guidelines
and codes from WHO, ICD-10, IDB-JAMIE (European Injury
Database) and the lowa Trauma Registry were used to develop
the iCREATE Injury Registry. The registry was pilot tested by
retrospectively extracting data from 2018 patient records in three
emergency departments in Yerevan, Armenia, one emergency
department in Tbilisi, Georgia and two emergency departments
in Chisinau, Republic of Moldova, being the first attempt to pilot
test an injury surveillance system in these countries. After pilot-
testing the registry in Georgia, data was collected using the same
methodology, in the University Hospital in Tbilisi, as well. The
patients' personal data was encrypted from the medical records
and did not allow the identification of the patients. To estimate
the direct costs of trauma treatment, data were obtained from
the cost accounting hospital internal database. Before the start
of the study, the consent of the Research Ethics Commission
was obtained (IRB # 2018-049 14.12.2018). Statistical analysis
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of the data was performed using version 23.0 of the SPSS
software. Differences between categorical variables were tested
using chi-square test for independence. Statistical significance
was considered for p < 0.05.

The inclusion criteria encompassed all the acute physical
injuries attending ED for diagnosis, investigation, or treatment,
which fall into the nature of injury categories listed in the
dataset, including acute poisonings and toxic effects, overdoses
of substances and wrong substances given or taken in error.

The exclusion criteria in the research were: adverse effects
and complications of therapeutic, surgical, and medical care,
psychological harm, psychological consequences of injury, ED
attendances associated with non-injury related health conditions,
and return visits to ED.

The study included both patients of ED who were admitted to
the hospital for further observation and treatment and those who
were discharged home after diagnosis and treatment (ambulant
care). Data included patient demographics (age, gender), injury
characteristics (date of injury, place of occurrence, intent,
activity during injury, mechanism of injury, type of injury,
injury location, severity of injury, mode of hospital arrival, time
from injury until arrival at the hospital) and injury costs.

For the analysis, focusing on the prevention potential, the study
population was divided into six age groups: preschool age (0-5
years old), school-age (6-17 years old), active working-age (18-24,
25-44 and 45-64 years old), and the age of older adults (65 and
more years). Injury mechanisms were defined as road traffic injuries
(RTI), falls, exposure to mechanical forces, poisoning and other.
The injury severity was classified as ‘minor’ (01 - no treatment
needed), ‘moderate’ (02 - requires only outpatient treatment),
‘serious’ (03 - requires non-ICU hospital admission), ‘severe’ (04
- requires ICU observation and/or basic treatment), ‘critical’ (05
- requires intubation, mechanical ventilation or vasopressors for
blood pressure support) and ‘maximal’ (06 - not survivable).

Age category was the primary exposure variables, and
variance by age was examined for the patient sample, patient
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demographics, and injury characteristics. Chi-square tests of
independence were used to document differences in age by
these factors. We examined the cost of treatment by sex, age,
and mechanism of injury.

Results.

Over the six months, 2445 patients visited the ED of the study
hospital with a diagnosis of primary injury. Males comprised
65% (1597), and females comprised 35% (848) of patients,
giving a male to female ratio of 1.9:1. The age of patients
ranged from O to 91 years (median-21 and mode-3). Most of
the injured were school-age patients (n=746; 31%). The sex
ratio varied by age group. (Figure 1). The patients were mostly
from urban areas (n = 1921, 79%). The most common mode
of arrival to the ED was by EMS (emergency medical service)
ground ambulance (62%, n=1504). The ratios were distributed
differently between modes of transport in different age groups
(Figure 1). The proportion of transportation by ambulance in
case of poisoning (90%, n = 296) and road traffic injuries (88%,
n = 190) was significantly higher compared to the rest of the
mechanism of injury. In most cases, unintentional injuries were
observed (87%, n = 2139) and prevailed in all age groups. The
most frequently reported places of occurrence of injury were
home (38%, n = 930), transport area - public highway, street or
road (16%, n = 390), school, educational area (5%, n=121) and
sports and athletics area (4%, n = 100). The occurrence of injury
varied among age groups (Table 1). The common home injuries
were falls (49%, n=457) and poisonings (22%, n=202). Most of
the transport area injuries were road traffic injuries (55%, n =
213) and falls (27%, n = 103).

Most of trauma-related ED visits were due to falls (45%, n
= 1103), followed by poisoning (13%, n = 328), exposure of
mechanical forces (11%, n =281) and RTI (9%, n =216). Injury
mechanism varied significantly by age (p<0.001) (Table 2). The
majority of injuries admitted to emergency departments were
contusion/bruise (19%; n = 465), followed by sprain/strain

25-44 45-64 65+
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Figure 1. Sex distribution of patients with traumatic injury in age groups.

126



80%

70%

60%

50%

40% ~ ~
v'd
30% -— s e o ~
~
20%
10%
0%
0-5 6-17 18-24 25-44 45-64 65+
o )5S == e Private/Public transport
Figure 2. Mode of arrival of injured patients to the ED.
Table 1. Demographics of patients by age group.
Patient age groups
Demographics 0-5 6--17 18-24 25-44 45-64 65 + Total: p value
N (%) N (%) N (%) N (%) N (%) N (%) N (%)
Sex
Male 230(60) 505(68) 169(76) 468(70) 188(60) 37(32) 1597(65) < 0.001
Female 153(40) 241(32) 54(24) 197(30) 124(40) 79(68) 848(35)
Injury occurred in:
Urban 323(84) 636(85) 165(74) 487(73) 229(73) 81(70) 1921(79) <0.001
Rural 57(1) 98(2) 48(4) 157(3) 79(1) 33(2) 472(19)
Unknown 3(15) 12(13) 10(22) 21(24) 4(25) 2(28) 52(2)
Mode of Arrival
Ambulance 272(71) 522(70) 111(50) 327(49) 184(59) 88(76) 1504(62) <0.001
Private/public transport | 111(29) 224(30) 112(50) 338(51) 128(41) 28(24) 941(38)
Intent
Unintentional 382(100) 687(92) 186(83) 541(81) 237(76) 106(91) 2139(87) <0.001
Intentional self-harm  |0(0) 4(1) 5(2) 12(2) 5(2) 0(0) 26(1)
Assault 0(0) 1(0) 3(1) 5(1) 2(1) 0(0) 11(0)
Other violence 1(0) 28(4) 6(3) 20(3) 11(4) 1(1) 67(3)
Other specified intent  0(0) 16(2) 15(7) 74(11) 52(17) 4(3) 161(7)
Undetermined intent 0(0) 10(1) 8(4) 13(2) 5(2) 5(4) 41(2)
Place of occurrence
Home 275(72) 250(34) 51(23) 173(26) 98(31) 83(72) 930(38) <0.001
Transport area: public
highway, street or road 34(9) 97(13) 49(22) 139(21) 62(20) 9(8) 390(16)
School, educational area 1(0) 119(16) 1(0) 0(0) 0(0) 0(0) 121(5)
Sports/athletics area 2(1) 61(8) 14(6) 21(3) 2(1) 0(0) 100(4)
;rrlg:strlal /construction 0(0) 0(0) 9(4) 34(5) 103) 6(5) 59(2)
Recreational area 11(3) 17(2) 3(1) 4(1) 0(0) 0(0) 35(1)
Commercial area 3(1) 5(1) 3(1) 6(1) 0(0) 0(0) 17(1)
Other 1(0) 8(1) 3(1) 6(1) 1(0) 0(0) 19(1)
Unspecified 56(15) 189(25) 90(40) 282(42) 139(45) 18(16) 774(32)
Total 383(16) 746(31) 223(9) 665(27) 312(13) 116(5) 2445(100)
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Table 2. Distribution of injury characteristics by age group.

Injury characteristics Age groups
0-5 6--17 18-24 25-44 45-64 65 + Total P value
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Mechanism of Injury
Fall 206(54) 380(51) 80(36) 224(34) 133(43) 80(69) 1103(45) <0.001
Poisoning 52(14) 50(7) 32(14) 112(17) 69(22) 13(11) 328(13)
Exposure of mechanical forces 41(11) 163(22) 42(18) 120(18) 37(12) 9(8) 412(16) <0.001
RTI 17(4) 60(8) 27(12) 79(12) 28(12) 5(9) 216(9) <0.001
Other 67(17) 82(11) 35(16) 111(17) 44(14) 9(8) 348(14)
Unknown 0(0) 11(1) 7(3) 19(3) 1(0) 0(0) 38(2)
Type of injury
Contusion, bruise 92(24) 147(20) 33(15) 109(16) 59(19) 25(22) 465(19) <0.001
Sprain and strain 21(5) 146(20) 55(25) 134(20) 40(13) 15(13) 411(17)
Open wound and abrasion 104(27) 128(17) 34(15) 94(14) 35(11) 10(9) 405(17)
Fracture 21(5) 125(17) 28(12) 94(14) 66(21) 38(32) 372(15)
Poisoning 56(15) 54(6) 32(14) 116(17) 71(23) 13(11) 342(14)
Concussion/brain injury 41(11) 125(17) 27(12) 87(13) 28(9) 14(12) 322(13)
Dislocation and subluxation 37(10) 3(0) 4(2) 5(2) 3(1) 0(0) 52(2)
Multiple injuries 2(1) 8(1) 4(2) 12(2) 4(1) 0(0) 30(1)
Injury to muscle and tendon, blood
vessels and nerves 10) () 2 30) 2 0(0) 13
Other 7(2) 5(1) 4(2) 11(2) 4(1) 1(1) 32(1)
Unknown 1(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(0)
Part of the body injured
Head/skull 153(40) 206(28) 35(16) 112(17) 42(13) 25(22) 573(23)
Face 54(14) 57(8) 16(7) 39(6) 18(6) 6(5) 190(8)
Neck 0(0) 2(0) 0(0) 6(1) 1(0) 0(0) 9(0)
Thoracic/lumbar spine 1(0) 12(2) 5(2) 18(3) 9(3) 7(6) 52(2)
Chest wall 2(1) 29(4) 10(4) 37(6) 29(9) 8(7) 115(5)
Abdominal wall 2(1) 10(1) 0(0) 6(1) 1(0) 1(1) 20(1)
Upper extremity 85(22) 222(30) 59(26) 155(23) 68(22) 21(18) 610(25)
Lower extremity 22(6) 125(17) 53(24) 152(23) 65(21) 34(29) 451(18)
Internal organs 0(0) 2(0) 1(0) 3(0) 1(0) 1(1) 8(0)
Multiple body parts 2(1) 8(1) 3(1) 8(1) 3(1) 0(0) 24(1)
Other 61(15) 73(10) 41(18) 129(19) 75(24) 13(11) 392(16)
Unknown 1(0) 0(0) 0(0) 0(0) 0(0) 0(0) 1(0)
Total 383(16) 746(31) 223(9) 665(27) 312(13) 116(5) 2445(100)
Table 3. Direct hospital costs in US dollars by mechanism of injury and the distribution of mean costs.
Demographics Mechanism of injury
RTI Fall Poisoning EMF Other Unknown Total
SEX
Male $40,914.00 $70,633.00 $10,054.00 $21,606.00 $12,443.00 $2,355.00 $158,003.00
Female $16,961.00 $55,429.00 $4,591.00 $6,003.00 $4,368.00 $3,277.00 $90,626.00
AGE
0-5 $4,032.00 $11,747.00 $1,975.00 $2,455.00 $1,715.00 $- $21,924.00
6--17 $12,276.00 $34,210.00 $2,241.00 $8,295.00 $3,661.00 $227.00 $60,910.00
18-24 $9,089.00 $12,133.00 $951.00 $2,260.00 $ 2,600.00 $387.00 $27,420.00
25-44 $18,388.00 $30,954.00 $6,443.00 $10,050.00 $4,656.00 $2,227.00 $72,718.00
45-64 $13,099.00 $18,278.00 $2,558.00 $2,891.00 $3,409.00 $2,791.00 $43,026.00
65+ $991.00 $18,738.00 $477.00 $1,654.00 $770.00 $ - $22,630.00
Mean (8) 269 114.3 67 44.7 48.3 148.2 101.7
Total (%) 51 23 11 6 7 2 100
Total $57,875.00 $126,060.00 $14,645.00 $27,605.00 $16,811.00 $5,632.00 $248,628.00
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(17%; n = 411) and open wound/abrasion (17%; n = 405). The
most frequent site of injury was upper extremity (25%; n=610),
followed by head (23%; n = 573) and low extremity (18%; n =
451) (Table 2).

Most patients (80%; n=1947) were treated and discharged
within 24 hours, while 20% (n = 493) were treated and admitted
to this hospital. One patient was treated and transferred to
another hospital and two patients died at ED. Among male
patients 19% (n=304), and among female patients 22% (n=189)
required hospitalization. The highest share of hospitalization
was observed in the age group 65+ years injured patients (33%),
while the lowest share was found in 0-5 injured patients (13%).
According to the mechanism of injury, the largest proportion of
hospitalizations was among patients injured due to RTIs (43%,
n =93) and falls (26%, n = 282).

Most of the patients (78.12%, n = 1910) were classified as
having moderate (injury severity score — 02) injuries and needed
only outpatient treatment. Serious injuries (ISS — 03) requiring
hospitalisation without an intensive care unit were observed in
18.12% (n=443) of patients, while 1.88% (n =46) injuries were
minor (ISS — 01) and did not require treatment. A percentage
of 1.10% (n = 27) were severe injuries and required ICU
observation and/or basic treatment (ISS-04), and 0.65% (n=16)
were critical and required intubation, mechanical ventilation, or
vasopressors for blood pressure support (ISS-5). Only 0.12% (n
= 3) were not survivable (ISS-06). The relationships between
the severity of injury and injury mechanism were analyzed
through linear regression analysis. The injury severity score
was set as the dependent variable, while the injury mechanisms
were independent variables. There was a statistically significant
correlation between the injury severity score and road traffic
injuries (r = 0.18; p < 0.001). Most patients injured in road
accidents were men (gender ratio 1.8: 1).

Almost half of the patients (46.5%, n = 1138) were admitted to
the ED in less than an hour; 21.5% (n = 525) - within 1-2 hours,
6.8% (n = 107) - between 2 and 4 hours, and 25.2% (n = 615)
of patients arrived more than four - hours after injury. Injuries
occurring in urban areas were mostly admitted to the ED within
1 hour (56%, n = 1067), while injuries occurring in rural areas
were mostly admitted to ED after 4 hours post-injury (73%, n=
38). Patients were more likely to arrive by EMS within 1 hour
compared to arrivals by private/public transport (76%, n=867).

In adult patients, 4% (n = 58) injuries were associated with
workplace injuries, and for 35% of cases (in =461), information
about occupational status was unknown. In work-related
injuries, the male to female ratio was 4.3: 1. Patient activity at
the time of injury was unknown in 55% of cases (n =1 354). In
14% of cases, injuries occurred during leisure / entertainment (n
=336), 6% during vital activity (food, sleep, etc.) (n=119), 5%
during education (n = 115), 20% - other type of activities.

The direct hospital cost of all injury-related treatment during
the study period was § 248,628, out of which 78% ($193 930)
was spent on treating the hospitalised patients. The treatment
costs varied between $7-$3258 depending on the mechanism of
injury and required service. The highest cost was allocated for
treating patients with injuries: falls (51%; $ 126 060) and RTIs
(23%; $ 57 875) (Table 3). By age groups, 29% of total charges
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were spent for 25-44 years ($ 72 718) and 24% ($ 60 910) - for
6-17 years patients. The mean cost for treating patients admitted
to EMS due to RTIs was the highest among all types of injuries
($269) (Table 3).

Discussion.

To our knowledge, the present study is the first to analyse
the epidemiological characteristics of injury at the Emergency
Department level in Georgia. Moreover, this is the first study
to estimate the economic costs of injury treatment in Georgia.
According to this study, injuries are more prevalent for males
than females. This finding is in line with most studies conducted
in other countries [13-15]. This could be explained by greater
exposure to high risk activities, such as through driving and
work, and more frequent high-risk behaviors in males [16,17].
Among older adults, females comprised a higher proportion of
injuries. These trends indicate a need to prioritize prevention
within high-risk activities as well as for older women.
However, our study found that more female patients need to
be hospitalised than male patients. Earlier studies investigating
the association between gender and injury suggest that different
biological features of males and females might impact trauma
survival [18-20]. The possible explanation for this heterogeneity
is the differential effects of sex steroids such as anabolic or
catabolic steroids [16,21]. Further research should highlight the
differences in treatment, complications and outcomes between
the sexes.

Consistent with previous studies, our data show that most of
the injured patients (80%) were treated in the ED and released
within 24 hours [22,23,21]. More than 78% of ED injury-related
visits were due to four major external causes: falls, poisoning,
exposure to mechanical forces and road traffic injuries. We have
identified specific age groups at high risk for specific injuries.
Falls are the leading cause of injury among senior adults (65
+ years), especially women. The incidence of poisoning is
prevalent in the age group 44-64 years old, while exposure to
mechanical forces is higher in the 6-17 years old population.
RTIs account for most injuries in patients aged 18-44 years.
These finding highlights that the most productive age group
of the population is heavily affected by road traffic injuries.
These findings are consistent with previous research results
[24-27]. Present study demonstrated that RTIs victims have
the highest prevalence of hospitalization. These results are in
line with previous studies in this field [26,25]. Among RTIs
cases, injuries predominantly occurred in the male populations,
which is consistent with other similar studies [27,28]. The
data confirmed that frequent types of injuries were contusions,
sprains, and abrasions, similar with results reported in previous
papers [29,30]. The places of injury occurrence were homes
followed by public highway, street, or road. This finding is
consistent with previous studies from developing countries [31-
33]. According to the Practical Guide and previous research, the
recommended time for starting emergency care is 60 minutes.
This time is called the 'Golden Hour' and significantly affects the
chances of survival of the injured person [34,35,26]. Our study
revealed that the time elapsed between the injury and the first
care measure for most of the patients was less than 60 minutes.
This result differs from previous studies in developing countries



but is consistent with studies in developed countries [11,36,37].
This may be due to the improved quality of prehospital care and
EMS service in Georgia in recent years. Since the reform of the
emergency service started in 2013, the efficiency of the system
has increased. Management and coordination of emergency calls
through a single central dispatch system has been provided. As a
result of the reform, call response times have been significantly
reduced and the quality of service has improved [38]. Free
ground ambulance transport may also have contributed to the
higher proportion of EMS use observed in the current study.
The cost of EMS has been perceived as a barrier to usage in
previous papers [26,39,40]. The data confirm that injured
patients arriving by EMS were more likely to arrive within 1
hour than by other modes of transport. The results align with
previous studies from Georgia, the Republic of Moldova, and
the Republic of Armenia [41]. RTIs and poisoning patients were
mostly arriving by EMS. In our study, high-risk areas outside
the ‘Golden Hour’ were identified in rural areas of the country.
This finding is similar to previous studies [35]. The rural areas
of Georgia are still characterized by poor infrastructure and
poor access to healthcare. These circumstances prevent equal
access to health care for the rural population. The rural areas of
Georgia are still characterized by poor infrastructure and unsafe
roads. Accordingly, the EMS need much more time to transport
the patient. These circumstances prevent equal access to health
care across the country, with huge discrepancies between rural
areas and Tbilisi [38,42].

The study illustrated that the mean cost for admissions was
$102 per injured patient. The most expensive injuries were
RTIs and falls. These findings were consistent with previous
studies from LMICs, where RTIs were the most expensive to
treat as inpatients [43]. The results indicate that the economic
burden of injury can be catastrophic for families due to high
direct costs. The economic costs of trauma are valuable data
used for public health measures. Our study made it possible to
determine direct costs related to emergency medical care and
hospitalization services. This study did not consider the direct
costs associated with post-hospital treatment, medicines, and
rehabilitation. Future researchers should focus on injury-related
direct and indirect costs to better understand the economic
burden of injury.

Limitations.

The study has limitations that could affect the generalization
of the results. The current study was carried out in a single
medical center in Georgia and is not representative for the
entire population. Large multicenter studies are needed to better
understand the burden of injury in the country. This study did
not record prehospital deaths, thus potentially skewing the type
and mechanism of injuries that contributed most to mortality. It
should be noted that burns were not included in the present study
as burn related patients are usually admitted to The Burn Center
in Thilisi. Since our study was retrospective, it was limited in
the number and depth of variables considered available in the
medical records.

Conclusion.
We observed that injuries are responsible for a substantial
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number of ED visits and high medical costs in Georgia.
Understanding the characteristics of these injuries could be
useful in elaborating preventive measures. Further research is
needed to assess the economic burden of injury in the country.
The results can assist policymakers in identifying priority areas.
The cost estimate can serve as a baseline for the economic
assessment of preventing initiatives.
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TpaBmaru3m mpezcraBisieT co0OH 3HaYWTENFHOE Opems
JuIsl  oOmiecTBa, KOTOpOE MPHBOAMT K THOemH Jromed u
MaTepHaIbHBIMH PACXOAAaM CBSI3aHHbIE C TOCHHUTAIM3alUU
OompHOTO. Hacrosiimast craresi mpu3BaHa OLEHHUTH 3aTPAThl,
CBSI3aHHBIE C TPaBMAaTU3MOM Y JIMI, KOTOpBIE OOpaTWiINCh B
OT/AEIECHNE HEOTIOKHON MOMOIIM YHUBEPCUTETCKON KIMHUKU
I'py3um nms  oOcnenoBanust | jiedeHus. MeTomoaurus:
PerpocnekTnBHOE  WcciienoBaHME  OBUIO  NPOBEAEGHO B
OTAETICHUN HEOTJIOAKHON MOMOIIY YHUBEPCUTETCKOW KIMHUKU
r. TOwmucn ans BceX MalMeHTOB C TPaBMAaTH3MOM, KOTOpBIE
MOJTYYWJIM MEAWIMHCKoe oOcimyxuBanue c¢ 1 SuBaps 2018r
mo 30 Urons 2018r. [laumenTtsl ObUM MAECHTH(UINPOBAHBI
Ha OCHOBAHUU MEIUIMHCKUX MCTOPUH HUCIONB3Ysl PETrUcCTp
TpaBMbl npoekta ICREATE. JlaHHbIe ManyeHTOB BKIIOYAIOT
JeMorpaguio NalueHToB, XapaKTepUCTUKY TPaBM M 3aTpar Ha
MEIUIMHCKOE OOCITy)KMBaHHE CBSI3aHHBIE C TPaBMAaTH3MOM.
Pesynabrarnl: B Teuenue nepuoga uccienoBaHuu Bcero 2445
TanyeHToB, Bo3pacra oT 0 1o 91 jner, npuOBUIM B OT/AENEHUN
HEOTJIOXKHOM momomy. MyX4YHHBI COCTaBISAIOT 65% Bcex
nocrpagaBmuxX. [Ilnk HambGonbmed TpaBMmarmzammu (31%)
HaOJIIoN1aIICs B IIKOIEHOM Bo3pacte. 45% TpaBM ObUIO BBI3BaHO
naseHreM. bonpmmHCTBO manmeHtoB (78%) MMenn TpaBMBI
CpemHel TSHKECTH M HYXJAINCh TOJNBKO aMOyJIaTOpHBIM
JeueHreM. MaTepHanbHbIE 3aTpaThl, CBA3aHHBIE C MAaJCHUEM,
COCTaBJSUTM OCHOBHYIO 4acTb (51%) TPSIMBIX MEIUIIMHCKHX
pacxomoB, a Ha BTOPOM MeCTE, 3aTpaTbl CBA3aHHBIE C
JIOPOXKHO-TPAHCIOPTHBIX  mpoucuiectBuit  23%.  Camoe
BBICOKOE Cpe/Hee 3HadeHHe 3aTpar ObIO OOHapyXeHO B
clydae JOPOXXKHO-TPAHCHOPTHBIX —TpouciuecTBuii  ($269).



BoiBox: TpaBMBEI NPUBOAAT K 3HAYUTEILHOMY KOJIMYECTBY
MOCEIEHUH OT/IEJIEHUI HEOTI0XKHON MMOMOIIHY U 3HAYUTEIIbHBIM
MEANIUHCKHUM pacxonaM B ['py3un. [loHnMaHne XapaKTepucTHK
9TUX TPaBM MMeET BXXHOE 3HAaUCHUE JUIS IPUHATUS Mep M0 HX
PO HITAKTHKE.

Keywords: TpaBma, DnuIeMUONIOT s, Otnenenue
HEOTIOXKHOI IIOMOIIH, 3aTPaThl TpaBMaTH3Ma, [ py3us
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