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Purpose: Traumatic brain injury (TBI) is one of the major causes of morbidity and mortality
worldwide, disproportionally affecting low- and middle-income countries (LMICs).
Epidemiological characteristics of TBI at a national level are absent for most LMICs
including Georgia. This study aimed to establish the registries and assess causes and out-
comes in TBI patients presenting to two major trauma hospitals in the capital city —Tbilisi.
Patients and Methods: The prospective observational study was conducted at Acad.
O. Gudushauri National Medical Center and M. lashvili Children’s Central Hospital from
March, 1 through August, 31, 2019. Patients of all age groups admitted to one of the study
hospitals with a TBI diagnosis were eligible for participation. Collected data were uploaded
using the electronic data collection tool —-REDCap, analyzed through SPSS software and
evaluated to provide detailed information on TBI-related variables and outcomes using
descriptive statistics.

Results: Overall, 542 hospitalized patients were enrolled during the study period, about 63%
were male and the average age was 17.7. The main causes of TBI were falls (58%) and
struck by or against an object (22%). The 97% suffered from mild TBI (GCS 13-15). Over
23% of patients arrived at the hospital more than 1 hour after injury and 25% after more than
4-hours post-injury. Moderate and severe TBI were associated with an increased hospital
length of stay. Mortality rate of severe TBI was 54%.

Conclusion: This study provides important information on the major epidemiological
characteristics of TBI in Georgia, which should be considered for setting priorities for injury
management.
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Introduction
Traumatic brain injury (TBI) is an important public health and socio-economic
problem worldwide, disproportionally affecting low- and middle-income countries
(LMICs) where the 85% of global population reside.'”” TBI is a dominant cause of
mortality, particularly among young adults, as well as a leading cause of permanent
disability among survivors.*® According to the World Health Organization
(WHO), TBI will become the third leading cause of mortality amongst all age
groups by the year 2020."°

The majority of TBI research comes from high-income countries, especially in
Western Europe and North America, and much of the research is possible due to the
presence of trauma registries.**'" Despite high and growing rates of TBI in
LMICs, there are many critical gaps in knowledge of TBI that need to be addressed.
Lack of good quality data on TBI is a disruptive factor in estimating the true burden
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and magnitude of TBI as well as in identifying possible
modifiable injury

occurrence.

risk  factors associated with

512,13

Georgia is a low-middle income country in the
Caucasus region of Eurasia. Located at the crossroads
of western Asia and eastern Europe, more than 67% of
the population is between 15 and 64, the age range with
the highest rate of TBL'* According to the National
Center for Disease Control and Public Health of
Georgia (NCDC), in 2018, 10,958 individuals were
admitted to the hospital for TBI, of whom 137 (1.25%)
died. Georgia, an emerging economy with a high rate of
traumatic brain injuries, has no national or hospital-based
trauma registries. Lack of data is one reason that no
studies have been published to describe trends and char-
acteristics of TBI-related hospitalizations. With the goal
of understanding the characteristics of TBI for planning
and implementing effective preventive measures, TBI
trauma registries were established in the two major
trauma hospitals treating pediatric and adult TBIs in
Georgia.

Patients and Methods

The data reported here were collected as a part of the
project INITIatE: International Collaboration to Increase
Traumatic Brain Injury Surveillance in 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 R21NS098850). We conducted
a prospective observational study from March, 1 to
August, 31, 2019 within two high-volume trauma hospi-
tals. The two hospitals were selected because they have the
highest trauma patient volume; one serves adults and has
320 beds (Academician O. Gudushauri National Medical
Center) and the second is a pediatric hospital with 266
hospital beds (M. lashvili Children’s Central Hospital).
Both hospitals are located in the capital city of Tbilisi
(population 1175 200) and serve the country (population
3716 900) in providing Level I trauma care. All patients
admitted to one of the study hospitals with a TBI diagnosis
(ICD 10 codes:S00-S09.0) were eligible for participation.
Trained research personnel identified admitted patients
that met study criteria and then collected information
through medical record review and discussion with the
treating medical team. The researchers did not interact
with the patient directly; any communication with the
patient was conducted by the medical team for the pur-
poses of completing the medical record. This project was

approved by the Georgian National Centre for Disease
Control and Public Health Institutional Review Board.

The TBI registry variables and codebook were devel-
oped through a participatory and iterative process. First,
sample registries were identified using a literature search
and by contacting investigators with funded TBI registry
projects (funded through NIH and the EU). A set of core
variables and a codebook were developed with expert
opinion input and the study team, and once finalized the
registry was pilot tested using medical records in each of
the hospitals. Medical records were insufficient in provid-
ing the detail needed to complete the registry information,
s0 a prospective registry design was established.

The study variables included: demographics (age, gen-
der, employment and social role), mechanism and intent of
injury, type of admission, admission GCS, diagnostics,
management and treatment (I e length of hospital stay,
discharge GCS and mortality). TBI severity was measured
using the Glasgow Coma Scale (GCS) scores at admission,
and the patients were categorized into three groups: mild
(13-15), moderate (9—12), and severe (3-8).

Data was collected on paper forms and uploaded into
a REDCap electronic database, a secure web application
used for developing and managing surveys and databases.
Monthly data quality checks were conducted to ensure
high-quality data collection. Once entered, cleaned, and
quality checked, the final database was exported to SPSS
for analysis. TBI-related variables were examined using
descriptive statistics. Demographic and injury characteris-
tics were examined in relation to the outcomes of hospital
length of stay and status (discharged home, discharged to
rehabilitation, died, and unknown). Place of occurrence
was examined with respect to age categories. Clinical
features including TBI severity, CT scan results, injury
diagnoses, and procedures including surgery,ventilation,
and medication were examined by hospital length of stay
and discharge status, which were outcome measures used
to indicate severity. Differences in categorical variables
were tested with chi-square tests of independence.

Results

Patient Characteristics

During the period under study, a total of 542 TBI-related
hospitalizations were studied, of which 63% (n=341) were
male and 37% (n=201) were female, giving a male to female
ratio of 1.7:1. The age of patients ranged from 1 month to 94
years. The average age was 17.7 and the median age was
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11.1, which is reflective more of our sample of one pediatric
and one adult hospital than the population distribution of
TBI. The modal age group was 0—14 accounting for 337
(62%) patients, followed by 15-24 years accounting for 77
(14%) patients. In accordance with the age distribution, 247
(45%) of the hospitalized patients were students, and the
next most common social role was unemployed, accounting
for 115 (21%) patients.

Most of the patients (n=483, 89%) sustained an injury
in an urban area and the top place of TBI occurrence was
at home (n=175, 32%). Most of the TBI hospitalizations
(n=514, 95%) were due to unintentional injuries, and only
2% (n=9) of patients suffered from work-related injuries.
Among all age groups, the predominant mechanism of
injury was falls (58%) mostly (60%) occurring among
males. Struck by or against object was the second most
common cause after falls with 22%, followed by road
traffic injuries at 15% (n=82). Most road traffic injuries
(n=22, 68%) occurred among vehicle passengers followed
by car drivers (n=10, 31%). Nearly half of the patients
injured as a passenger in a vehicle (n = 10, 45%) were
under the age of 12, of which only 1 was secured in a child
restraint. Most (75%) of the patients above age 12 were
wearing seat belts. Pedestrians accounted for 30% (n=25)
of road traffic injuries, cyclists accounted for 15% (n=12),
and motorcyclists accounting for 11% (n=9). Of the
bicycle and motorcyclists, 38% (n=8) were wearing hel-
mets (Figure 1).

Most cases of falls happened in the age group of 0-14
and 25—44, while struck by or against object was the most
common cause of TBI hospitalization among 0-14 and
15-24 age groups, most occurring among males (78%).
The majority 25% (n=30) of injuries caused by struck by

M Fall mRoad traffic injury(RTI) M Struck by/or against & Assault M Other

Figure | Mechanism of injury.

or against object occurred in a sports and athletics area,
followed by home at 21% (n=25). Two-thirds of assault
injuries took place in a public place, 5% (n=1) at work-
place, 5% (n=1) at home and 17% (n=4) at other locations.
The majority (78%) cases of assault occurred among
males. The highest male:female ratio (3:1) was for injuries
caused by assault (violence), and the lowest in falls
(1.5:1). (Tables 1 and 2)

Pre-Hospital Care

Ambulances were the source of hospital arrival for 60% of
cases (n=328), and 27% arrived by private/public trans-
port. For nearly a quarter (23%) of the TBI patients took
less than 1 hour to reach the hospital. Most of the patients
(29%) experienced an injury to arrival timeframe of 1-2
hours, 23% of patients took 2—4 hours, and 25% arrived
more than four-hour post-injury. The mean GCS was 14.7
with 97% (n=525) suffering from mild TBI (GCS 13-15),
1% (n=5) with moderate TBI (GCS 9-12) and 2% (n=11)
with severe TBI (GCS 3-8).

Emergency Department Assessment and

Treatment

Most had
Four percent was hypotensive (systolic blood pressure
less than 90 mm Hg), 1.8% (n=10) were hypoxic (O2Sat
less than 92%), and 0.7% (n=4) had fever (37.5C and
above). In 97% of the cases, the airway was clear, and

patients stable vital signs at arrival.

breathing was spontaneous and adequate for 96% (n =
520). Among the patients with breathing insufficiency,
intubation was performed for 2% (n=12) and manual
breath support for another 1% (n = 4). Fluids were
started for 2% (n=10), vasopressors in 2% (n=11) and
CPR in only one patient (Table 3). Alcohol screening
was performed in only 9% of cases, and only 3% of
patients had indications of alcohol use, of which all
were men and 75% were injured in a fall.

Inpatient Diagnostic and Treatment

A CT scan was performed for 430 (79%) patients and
showed abnormalities in 85 (20%) cases. Out of these,
the CT classification was indicated in 81 cases: diffuse
injury, no visible pathology (NVP) was seen in 56%
(n=45), diffuse injury in 27% (n=22), diffuse injury with
swelling in 11% (n=9), diffuse injury with shift in 5%
(n=4) and mass lesions in 1% (n=1); including subdural
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Table | Length of Stay by Demographic and Epidemiologic Factors

0 to | Day 2-7 Days 8-15 Days More Than 15 Days Total
N (%) N (%) N (%) N (%)
Gender*
Male 185(61) 131(63) 13(72) 12(80) | 341(63)
Female 116(39) 77(37) 5(28) 3(20) | 201(37)
Age*
00-14 231(77) 97(47) 8(44) 1(7) | 337(62)
15-24 36(12) 36(17) 3(17) 2(13) 77(14)
25-44 25(8) 32(15) 4(22) 6(40) 67(12)
45-64 5(2) 25(12) 2(11) 4(27) 36(7)
65+ 4(1) 18(9) 1(6) 2(13) 25(5)
Mechanism#*
Fall 162(54) 140(67) 8(44) 5(33) | 315(58)
Road traffic injury (RTI) 43(14) 26(13) 6(33) 7(47) 82(15)
Struck by/or against 85(28) 32(15) 2(11) 1(7) 120(22)
Assault (Violence) 8(3) 5(2) 2(11) 2(13) 17(3)
Other 3(1) 5(2) 0(0) 0(0) 8(1)
Mode of arrival*
Ambulance and police 182(60) 125(60) 11l) 11(73) | 329(61)
Private/public vehicle 114(38) 74(36) 3(17) 1(7) 192(35)
and walk-in
Other 5(2) 9(4) 4(22) 3(20) 21(4)
Period between time of
injury and attendance*
I hour 61(20) 55(26) 3(17) 6(40) 125(23)
1-2 hour 102(34) 50(24) 3(17) 1(7) 156(29)
2-4 hours 75(25) 44(21) 4(22) 1(7) 124(23)
More than 4 hours 63(21) 59(28) 8(44) 7(47) 137(25)
301(56) 208(38) 18(3) 15(3) | 542(100)

Note: *p < 0.05 for the chi-square test of independence.

Table 2 Place of TBI Occurrence for Different Age Groups

Place of Occurrence Age Groups
00-14 15-24 25-44 45-64 65+
N (%) N (%) N (%) N (%) N (%)
Homelresidential institution 191(57) 24(31) 2131) 22(61) 16(64)
Transport area 39(12) 21(27) 30(45) 1@31) 7(28)
School, educational area 18(5) 2(3) 0(0) 0(0) 0(0)
Recreational, cultural, or sports and athletics area 76(23) 25(32) 3(4) 0(0) 1(4)
Other/unknown 17(5) 6(7) 13(19) 3(8) 1(4)
hematoma (n=15), epidural haemorrhage (n=13), and skull A number of 83% (n=451) patients sustained mostly
fracture (n=62). X-ray was performed for 43 cases and isolated head injury, while the 17% (n=91) of patients had
showed normal results for all (100%) patients (Table 4). ~ injuries involving multiple body regions. Surgery was
1044  =omit your manuscripe Risk Management and Healthcare Policy 2021:14
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Table 3 ED Assessment, Vital Signs

Vital Signs Mean = SD Range Median Mode
Systolic blood pressure (mmHg; 0-300) 107.3 £ 19.8 200-65 98.0 97.0
Diastolic blood pressure (mmHg; 0-300) 69.2 + 9.6 110-35 67.0 70.0
Respiratory rate (cycles per min.) 259+ 64 82-5 27.0 20.0
Heart rate (beats per min; 0-300) 904 + 16.8 145-58 87.0 80.0
Human body temperature C (0-50 deg. C) 36.5+0.2 38-36 36.5 36.5

performed for 19 patients (4%), while 36 patients (7%)
had the surgery scheduled but not provided. Only non-
operative treatment was provided for 168 patients.
A number of 22 patients received mechanical ventilation,
and the 29 received antiseizure medication, hyperosmolar
medication was provided for 168 patients. ICP monitor/
ventriculostomy was placed only inl patient. Daily therapy
intensity was documented in 100% of cases. For 93%
(n=506) of patients it was classified as therapy intensity
level (TIL) 0, for 4% (n=21) as TIL 1 — Basic ICU care,
for 2% (n=11) as TIL 2 — mild and for 1% (n=4) as TIL
3 — moderate.

Outcome
The length of hospital stay (LOS) and discharge status were
related to injury severity and varied from 0 to 37 days, the
median duration of hospital stay was 1 day and the modal
length of stay 1 day, respectively. Less than 1% of admitted
TBI patients died, and 95% (n=509) were discharged to their
home. The main cause of fatal TBI by mechanism was road
traffic injury (4 of 6 deaths), of which two were car drivers
wearing seatbelts, one was an unrestrained child, and one
was a pedestrian. Of the two remaining deaths, one was an
assault and one was work-related. Analysis of deaths by age
and gender: 1 (0-14 years), 3 (2544 years), 2 (4564
years). All deceased patients were male. The patients with
fatal TBIs presented at ED with varying GCS scales and
varying duration from the time of injury occurrence. The
GCS score ranged from 3 to 5, and only two patients were
presented to the hospital within 1 hour after injury occur-
rence. The two patients experienced an injury to arrival
timeframe of 2—4 hours, and 2 patients arrived more than 6
hours post-injury (Table 5).

Demographic factors were all associated with length of
stay (p < 0.05). Among the patients with hospital stays
longer than 1 week, more than three quarters were male.

Pediatric patients, who generally had lower TBI severity,
had shorter lengths of stay than adults; 40% of 25-44 year
old and 27% of 45-64 year old were in the hospital for 15
days or more. Falls and road traffic injury had the longest
lengths of hospital stay, and 47% of road traffic injuries led
to a length of stay of 15 days or more. The longest lengths of
stay were among patients who arrived at the hospital by
ambulance, and those with the longest delays in hospital
arrival (more than 4 hours) had the longest hospital stays.

Discussion

To the best of our knowledge, this is the first prospec-
tive TBI study to be conducted in Georgia. Our study
conducted information in the two largest hospitals in
Tbilisi, Georgia, designed to collect detailed TBI
socio-demographic, epidemiologic, management and
outcome characteristics employing an electronic data
collection tool. Although the National Center for
and Public Health of Georgia
(NCDC) collects data on hospitalizations, these data

Disease Control
do not include details on the type, manner, and out-
comes of traumatic injuries. Thus, registries such as
this are critical to inform healthcare institutions, gov-
ernment leaders, and public health professionals about
the trends and characteristics of TBI so that prevention
and treatment priorities can be identified.

Georgia has a similar trend as other countries related to
TBI. For example, men have higher TBIs than women,
which might be related to societal roles and high engage-
ment in risky activities.'””>'® As with TBI registries in
other countries, the majority of patients sustained mild
TBIL%!7 Prior studies have found that many survivors of
TBI have cognitive and physical symptoms, further con-
tributing to the large body of evidence that even mild TBI
is associated with long-lasting problems of functioning,

especially among young children.®!%?°
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Table 4 Clinical Features and Length of Stay

0 to | Day 2-7 Days 8-15 Days More Than 15 Total
Days
N (%) N (%) N (%) N (%)
GCS score at admission*
Mild 300(100) 205(99) 15(88) 5(33) 525(97)
Moderate 0(0) 2(1) 1(6) 2(13) 5(1)
Severe 1(0) 1(0) 1(6) 8(54) 11(2)
CT scan*
Abnormal 10(3) 50(24) 13(72) 12(88) 85(16)
Normal 194(64) 144(69) 4(22) 3(20) 345(64)
Missing 97(32) 14(7) 1(6) 0(0) 112(21)
CT diagnosis*
Traumatic cerebral edema 0(0) 2(1) 0(0) 1(3) 3(1)
Focal traumatic brain injury 31(52) 70(43) 13(45) 11(33) 125(44)
(hematoma)
Epidural haemorrhage 0(0) 8(5) 4(14) 1(3) 13(5)
Traumatic subdural haemorrhage 1(2) 4(2) 4(14) 6(18) 15(5)
Secondary diffuse traumatic brain 0(0) I(l) 0(0) 3(9) 4(1)
injury
Other/Unspecified intracranial 28(47) 77(48) 8(28) 11(33) 124(44)
injury
Types of injury*
Soft tissue injury to the scalp, face, 183(37) 170(40) 18(37) 15(32) 386(38)
or neck
Fracture of the skull 6(1) 41(10) 10(20) 5(11) 62(6)
Fracture of the facial bones 5(1) 19(4) 4(8) 6(13) 34(3)
Fracture of the cervical spine 0(0) 0(0) 1(2) 0(0) 1(0)
Dislocation/sprain of joint or 4(1) 16(4) 3(6) 6(13) 29(3)
ligaments of the head
Concussion 293(60) 183(43) 13(27) 15(32) 504(50)
Surgery
Yes 1(0) 6(3) 7(39) 5(33) 19(4)
No 300(100) 202(97) 11(61) 10(67) 523(96)
Mechanical ventilation
Yes 1(0) 4(2) 6(33) 11(73) 22(4)
No 300(100) 204(98) 12(67) 4(27) 520(96)
Antiseizure medication
Yes 1(0) 10(5) 6(33) 12(80) 29(5)
No 300(100) 198(95) 12(67) 3(20) 513(95)
Hyperosmolar medication
Yes 46(15) 97(47) 11(61) 14(93) 168(31)
No 255(85) 111(53) 7(39) 1(7) 374(69)
Other parts of body
Thorax Soft tissue injury 7(12) 12(9) 2(11) 4(9) 25(10)
Fractures 0(0) 5(4) 3(17) 3(7) 11(4)
Sprains/strains 1(2) 5(4) 2(11) 4(9) 12(5)
Injuries to internal organs 0(0) 0(0) 0(0) 3(7) 3(1)
(Continued)
1046  submityour manuseript Risk Management and Healthcare Policy 2021:14
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Table 4 (Continued).

0 to | Day 2-7 Days 8-15 Days More Than I5 Total
Days
N (%) N (%) N (%) N (%)
Abdomen Soft tissue injury 1(2) 6(4) 1(6) 4(9) 12(5)
Fractures 0(0) I(1) 0(0) 0(0) 1(0)
Sprains/strains 0(0) 2(1) 0(0) 4(9) 6(2)
Injuries to internal organs 0(0) 0(0) 0(0) 4(9) 4(2)
Upper Soft tissue injury 23(39) 24(18) 3(17) 3(7) 53(20)
Extremities | Fractures 4(7) 11(8) 2(11) 3(7) 20(8)
Sprains/strains 7(12) I15(11) 2(11) 3(7) 27(10)
Lower Soft tissue injury 13(22) 25(18) 1(6) 4(9) 43(17)
Extremities | Fractures 1(2) 13(10) 1(6) 3(7) 18(7)
Sprains/strains 2(3) 17(13) 1(6) 4(9) 24(9)
Notes: *p<0.05 in a chi-square test of independence; categories with small cells not tested.
Table 5 TBI Management and Treatment
Home | Unknown | Dead | Rehab | Nursing Home/Long- Total
Term Care
CT scan Normal 327 18 0 0 0 345
result Abnormal 72 4 5 | 3 85
Total 399 22 5 | 3 430
Type of Soft tissue injury to the scalp, face, or 354 22 6 | 3 386
injury neck
Fracture of the skull 58 | | 0 2 62
Fracture of the facial bones 24 5 3 | | 34
Fracture of the cervical spine 0 | 0 0 0 |
Dislocation/sprain of joint or ligaments 22 2 3 | | 29
of the head
Concussion 471 23 6 | 3 504
CT Traumatic cerebral edema | 0 | 0 | 3
diagnosis Focal traumatic brain injury 107 9 6 | 2 125
(hematoma)
Epidural haemorrhage 12 | 0 0 0 13
Traumatic subdural haemorrhage 10 0 4 0 | 15
Secondary diffuse traumatic brain injury 0 0 2 0 2 4
Other 96 15 5 | 3 120
Unspecified intracranial injury 2 0 2 0 0 4
Surgery performed 14 | 3 0 | 19
Mechanical ventilation 9 3 6 | 3 22
Antiseizure medication 16 4 5 | 3 29
Hyperosmolar medication 141 18 6 | 2 168
ICP Monitor/ventriculostomy placed | 0 0 0 0 1
Risk Management and Healthcare Policy 2021:14 submit your manuscript 1047
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The results suggest that falls are the leading cause of
TBI, while road traffic injuries rank first in mortality,
which is similar to the findings from the published studies
conducted in Northern FEurope and the United
States.®'”!2! The high incidence of fall-related TBIs
among hospitalized patients highlighted the need for effec-
tive prevention strategies especially among children, that
will be targeted to reducing indoor and outdoor hazards as
well as minimizing risk-taking activities.”

Road traffic injury is the leading cause of TBI in
LMICs, while in Georgia, despite the sharp growth of
the road infrastructure over the last years, these are only
in the 3rd place. According to the Ministry of Internal
affairs of Georgia official data, the number of deaths
caused by road traffic crashes decreased by 11% in 2018
compared to previous years. Using smart cameras for road
traffic speed monitoring, zero tolerance to alcohol, crim-
inalization of driving under the influence of drugs, intro-
duction of a penalty points system, standard of using
safety belts on front seat, and improving road infrastruc-
ture significantly affected the burden of road traffic
injuries.”

Violence-related TBIs might be misclassified and
therefore underrepresented in this study. Violence,
and especially domestic violence, is a stigmatized and
a taboo subject in Georgian society.”* Also due to stig-
matization, these data might also underestimate alcohol-
related TBIs. Georgia is internationally recognized for
its wine production and an important component of the
economy, which may also be related to low hospital
alcohol screening.

Most of the TBI patients arrived at the hospital by
ambulance, and most of the patients who were brought in
within 1 hour were taken by ambulance, thus, hospital
phase can be positively assessed according to time of
addressing and the quality of the data, vital signs were
100% filled. However, most of the severely injured
patients had both a longer time to hospital arrival and
longer lengths of stay. The Challenges of timely hospital
arrival in LMICs are having various aspects and features
as prior studies recognized, and include self-treatment
primary
systems.”>?’ The findings support the need for orga-

practices, care visits, and poor referral
nized trauma systems that bring patients to trauma hos-
pitals as quickly as possible. Future interventions,
targeted on patient education regarding the time-
sensitive nature of TBI could address the delays in

seeking care.’

The 99% (68 out of 69) of patients where CT scan or
x-ray was not performed were very young children and
clinically evaluated as mild TBIs and coded as concus-
sions. The high percentage of scanned patients might be
related to the financial accessibility of all emergency ser-
vices including CT scan — which is an important tool for
diagnosing and surgical decision-making processes, all of
the emergency services are covered by the state program
for all Georgian citizens. Thus, these patients would not
need to make out-of-pocket payments as well as these
high-standard hospitals would not have the logistical
challenges.

A number of demographic and clinical variables of
patients with TBI were associated with outcome. Besides
the GCS score and extended time Interval between injury
occurrence and hospital arrival, as a predictor of prolonged
LOS and mortality in patients with TBI, other factors
included lack of intracranial pressure monitoring. The
patients with abnormal CTs requiring mechanical ventila-
tion and surgical intervention needed longer lengths of
hospital stay. All of the fatal outcomes were seen in
severely injured TBI (GCS < 9) patients. Mortality rate
of severe TBI was 54% which is higher than other low-
income (40%) and high-income settings (28%).”2* As the
age of deceased patients ranged from 6 to 55 years,
increased patient age did not seem to be related to mortal-
ity. These findings are consistent with the results of pre-
viously published studies’**® Contrasted with those
studies lack of CT availability, failure to receive surgery,
and referral from another hospital were not factors asso-
ciated with poor outcome in our settings.

One of the strengths of this study is that we were able
to include all eligible TBI hospitalizations, and we had
very little missing data. Our prospective study examined
the TBI patients across over 70 variables and the data
collectors have collected complete information about
each patient based on medical histories/patients’ charts as
well as specifying details regarding missing variables in
medical histories (ie place of injury occurrence), which
helped to minimize the missing data.

The study also has some limitations that could influ-
ence the generalization of the results. This study was
conducted with a small number of patients, in the limited
time frame (6 months) of the research in the two largest
multi-profile tertiary teaching hospitals located in the capi-
tal city, with low resource deficiency, thus it might not
reflect what is happening in other settings especially in
rural areas.
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Furthermore, our numbers do not include the TBI
patients who were seen in the emergency department
(ED) and were not hospitalized or did not receive TBI-
related care; thus these results are possibly underestimat-
ing the overall burden of TBI. We also have no follow-up
of discharged patients; it is not possible to assess the long-
term consequences of TBI among those patients as well as
the true mortality rate.

There is a need for further studies using TBI registries
which might expand and include all TBI in-patients and
evaluate long-term outcomes of TBI for better understand-
ing. Researchers suggest that organized trauma registries
significantly reduce in-hospital and post-discharge mortal-

ity rates.?'

Conclusion

In spite of the limitations, this study gives valuable insight
into the burden and management of TBI in Georgia, pro-
vides a framework for TBI registry development, high-
lights areas for the research quality improvement, and
provides information for policy makers regarding appro-
priate and effective preventive measures.
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