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Abstract 

Traumatic brain injuries (TBI) are one of the leading causes of death 

from unintentional injury. The CDC defines traumatic brain injury (TBI) 

as a blow or jolt to the head that can alter brain function. According to 

World Health Organization (WHO), in 2012 more than 391,000 children 

between 0 and 14 died from unintentional injuries, one of the leading 

causes of premature death. Traumatic brain injury (TBI) is a leading cause 

of morbidity and death in the United States.  

The major goal of this research was to determine the prevalence of 

traumatic brain injuries in children aged 0 to 18 in Yerevan, Armenia, as 

well as quantify and characterize treatment trends. As a part of this 

prospective study, Traumatic Brain Injury data was obtained from all 

children aged 0 – 18 who were hospitalized at St. Astvatsamayr Medical 

Center, and spent at-least one day in inpatient care, between 1 March, 

2019 and 30 August, 2019. St. Astvatsamayr Medical Center is Armenia's 

largest pediatric trauma center, having the most specialized care for TBI 

in the country. 

Unquestionably, the male gender was more likely than the female to 

suffer from traumatic brain injury amongst youngsters. Furthermore, there 
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was a correlation between patient ageand TBI mechanism (P=0.000). TBI 

was usually caused by'struck by/or against' kind of injuries in children 

under the age of five. However, the most common in juryamong children 

aged six to eighteen was a traffic accident (RTI). 

Introduction 

TBI are a high priority health issue globally, especially forchildren. 

Children are very vulnerable to head trauma because their brains are still 

inthe developmental stages, and they are at risk for long-term, potentially 

life-long,disability. TBI is one of the leading causes of death from 

unintentional injury. TheCDC defines TBI as a blow or jolt to the head 

that can alterbrain function. To achieve the best results, prompt diagnosis 

and treatment are essential. TBI morbidity and mortality can be reduced 

greatly by a critical care practitioner who can identify and treat patients 

correctly using best practice recommendations. The categorization, cause 

of damage, pathophysiology, and clinical therapeutic treatment options 

defined as best practice for TBI are describedin this article [1-

3].According to World Health Organization (WHO), in 2012 more than 

391,000 children between 0 and 14 died from unintentional injuries, one 

of theleading causes of premature death. TBI are a leading cause 

ofmorbidity and death in the United States. TBI affects around 1.7 million 

people in theUnited States each year.Of them 52,000 were declared dead, 

275,000 were hospitalized, and 1.365 million, nearly 80%, were treated 

and released from the emergency department of the respective hospitals 

[4-6]. This study gathered data on a subset of all children aged 0 to 18 

suffering from TBI inYerevan, including baseline information such as 

demographics, injury intent, and mechanism of injury that may be used in 

planning and development of public health interventions and healthcare 

delivery. Many countries have different percentages of injury 

mechanisms; for example, in Ethiopia, the percentage of RTI (road 

trafficinjury) is 45.4 percent, but in Yerevan, the percentage of injuries of 

the "struck by" type is the highest (41 percent), because children are 

actively playing with each other, especially at school and in the garden/ 

backyard [7]. According to studies conducted in Yerevan, the injuries 
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were discovered predominantly among males aged 0 to 18, witha ratio of 

63 percent. It's also difficult to compare these rates to those found in 

otherstudies, especially when it comes to criteria, age, and TBI 

classifications. Accordingto previous investigations in Togo, the same 

injuries were reported in 67 percent of the over all studies with men aged 

0 to 15 [8-10]. This study considers 197 patients at the St-Astvatsamayr 

Medical Facility, as well as the various forms of presenting tomedical 

institutions (Walk in- 126 cases, Ambulance- 63 cases). Looking back at 

the numbers from 2016, there were 275 cases of ITBI (Isolated Traumatic 

Brain Injury) in Armenia, with 268 cases being reported as walk-in cases 

and 7 cases being reported as ambulance cases [11]. Many reasons may 

exist for patients being admitted to Yerevan's St. Astvatsamayr Medical 

Center. According to studies in Armenia, individuals from the 

metropolitan region of Yerevan were admitted more frequently (about 

70%), while people from rural areas were admitted less frequently (around 

29%). Many individuals in rural areas do not seek treatment at medical 

institutions for minor injuries, which is why the rate of admissions in rural 

areas was seen to be low. The degree of the injury has also been 

established as a predictor of functional outcome, with more severe 

TBIbeing linked to more issues. Pre-injury status and injury severity are 

the strongest predictors of long-term outcomes in adaptive skills, 

behavior, and educationalachievement. These findings aid in identifying 

the most vulnerable children andfamilies following a TBI, and argue that 

children in the high-risk category of lower pre-injury functioning and 

greater injury severity should be closely monitored and followed-up long-

term after a TBI, with such methods fully integrated into standard medical 

care, permitting effective interventions before secondary difficulties arise 

[12]. 

Materials and methods 

The major goal of this research was to determine the prevalence of 

traumatic brain injuries in children aged 0 to 18 in Yerevan, Armenia, as 

well as quantify and characterize treatment trends. 

Study design: As a part of this prospective study, Traumatic Brain 
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Injury data was obtained from all children aged 0 – 18 who were 

hospitalized at St. Astvatsamayr Medical Center, and spent at-least one 

day in inpatient care, between 1 March, 2019 and 30 August, 2019. St. 

Astvatsamayr Medical Center is Armenia's largest pediatric trauma center, 

having the most specialized care for TBI in the country. It is the equivalent 

of a Level II Trauma Center based on guidelines issued by the US College 

of Surgeons. The hospital is located in the capital city, but it also acts as 

the primary referral center for the country's urban and suburban regions. 

Data Collection Instrument: Data was collected using a multifaceted 

survey which comprised of seven sections;Section 1 collected 

demographic data; Section 2 collected information about theexternal risk 

factors for the patient; Section 3 collected Pre-Hospital Information; 

Section 4 focused on diagnostic and Imaging studies such as CT scans; 

Section 5included the diagnoses and Differential diagnosis; Section 6 

obtained information about inpatient care; and, Section 7 had detailed 

patient discharge information.  

The first section contained information about date and time of the 

injuries, andinquired details of the patient condition on the first address to 

a health care facility.The section including patients external risk factors 

contained information about the mechanism of injury, timeline and place 

of occurrence. The Pre-hospital section contained information about the 

Neurological Assessment done on the patient. The diagnosis section 

contained information about the specific type of injury occurred where as 

the Inpatient care section contained information about hospital care and 

therapy. 

An Internationa lCollaborative team led by the University of Iowa, 

Babes-Bolyai University, and Yerevan State Medical University 

formulated the data collection format and system. Once the core variables 

and data code book were developed, the team at the Yerevan State Medical 

University translated the form into Armenian language. The data was 

collected, entered, and evaluated by researchers from Yerevan State 

Medical University. 

Data Coding: The collected data was entered in a database created and 
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supervised by Iowa University on the RedCap platform. REDCap is secure 

web application for building and managing online surveys and database. 

While REDCap can be used to collect virtually any type of data in any 

environment (including compliance with 21 CFRPart 11, FISMA, HIPAA 

and GDPR), it is primarily designed to support online andoffline data 

colelction for research studies and operations. Researchers fromYerevan 

State Medical University uploaded the data into REDCap, under 

constantsurveillance from the collaborative team. 

Human Subject Protection: This study is a part of an International 

Multicenter Traumatic Injury and Violenceresearch training grant funded 

by the US National Institutes of Health (NIH/FICD43 TW007261). The 

training countries include three post-soviet countries like Armenia, 

Georgia and Moldova, supervised by Iowa University (USA) and Babes-

Bolyai University (Romania). 

This study was approved by the Ethics Committee of the Yerevan State 

Medical University named after Mkhitar Heratsi. The study was 

performed following the WMA Declaration of Helsinki- Ethical 

Principles for Medical Research Involving Human Subjects and the 

patient anonymity was maintained. 

Data Analysis: The data analysis was carried out by SPSS 16.0 

software. The results were updated inthe following age groups: Preschool 

Age (0-5), Middle-school age (6-12) and High schoolage (6-18). Chi-

square tests were used to determine associations between qualitative 

variables. 

 

Results 

The study had 197 participants (124 boys and 73 girls) with ages from 

0 to 18 as shown in table 1. The mean age was 6.0 years.  
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Table1. Gender and Age distribution 

 

Age 

Gender Total 

Male, N (%) Female, N (%) N 

0 - 5 69 (53%) 38 (52%) 107 

6 - 12 36 (29%) 27 (37%) 63 

13 - 18 19 (18%) 8 (11%) 27 

Total 126 73 197 

 

The pattern of hospital admission was classified into 5 categories as 

described in table 2. It was found that the majority of young boys with 

TBI trauma presented to St. Astvatsamayr Medical Center by “walk-in” 

type. 

Table 2. Mode of Arrival to the Hospital 

 

Mode of arrival Number 

(n) 

Male 

(n) 

Female 

(n) 

Walk in 126 78 48 

Ambulance 63 41 22 

Private/ public 

vehicle 

2 2 0 

Other 4 2 2 

Missing data 2 0 0 

Total 197 123 72 

 

Patients were also screened on the basis of the location of the accident 

causing TBI and it was found that most of the accidents took place in 

metropolitan area (70%), compared to rural areas (29%). 
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Figure 1. Place of injury 

 

Furthermore, among the studied 197 patients, the intension of injury 

was also classified and it was found out that the majority of the TBI cases 

190 (96%) were unintentional. 

 

Figure 2. Intention of injury 

 

The mechanism of most o fthe accidents were “struck by/ or against” 

type (41%).Only 1 violence case was found out, among a 15-year-old boy. 
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Chart 3. Mechanism of injuries 

 

The mechanisms of injuries were observed at different age groups, it 

was noted that between the ages of 0 to 5,54 cases were seen as “Struck 

by/ or against” type, followed by 18 cases whose mechanism was the 

“fall” type. In the age interva l6-18,32 cases (out of total 42 cases) were 

road accidents. 

 

Table 3. Mechanism injuries in different age groups 

Age/mechanism of 

injury 

RTI Fall Struck by/or against Other 

0-5 10 18 54 22 

6-18 32 11 35 12 

Total 42 29 89 34 

 

The relationship between age and trauma mechanisms is statistically 

significant (p=0.001). The prevalence of road traffic injury (RTI) was 

significantly elevated inthe age groups of 6-12 and 13-18. 'Struck by/or 

Against & Fall' injuries were more prevalent among children aged 0 to 5. 

The most prevalent form of injury among the189 children studied was 

"soft tissue injury to the scalp, face, or neck." It's also worthnoting that 

there were 101 incidences of "Focal Traumatic Brain" damage as 
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presented in Table 4. It was discovered that combining several of these 

injury features into one table and comparingthem by age and/or gender 

was more effective: 

Injury Characteristic Age Group 

0 – 5 

N (%) 

6 – 12 

N (%) 

13 – 18 

N (%) 

Mode of Arrival    

Private car/walk in 79 (76.0%) 37 

(58.8%) 

10 (37%) 

Ambulance 22 (21.2%) 24 

(38.1%) 

16 

(59.3%) 

Other/unknown/missing 2(1.9%) 1 (1.6%) 1 (3.7%) 

 

Z-test was performed to find the associations between the age groups 

and mode ofarrival. Children between the age group the 0-5 mostly arrived 

to the hospital by private car/walk in mode (p<0.05). 

 

Table 4. The types of injury 

Type of injury Number (n) Proportion (%) 

Soft tissue injury to the scalp, face, or 

neck 

184 93 

Fracture of the skull 93 47 

Fracture of the facial bones 3 1.5 

Fracture of the cervical spine 1 0.5 

Concussion 90 46 

Traumatic cerebral edema 2 1 

Focal traumatic brain injury 101 52 

Epidural hemorrhage 22 11 

Traumatic subdural hemorrhage 5 3 

Total number of injured 197 100 

There were thirty occurrences of intracranial injury (ICD-10 code S06) 

in children under the age of five, and 54 cases in children aged six to 

eighteen, whereas there were twenty-nine and eleven cases of skull and 

facial bone fractures (code S02) respectively. Only 105 of the 197 patients 

had imaging examinations done such as CTscan. In 34 individuals, normal 
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CT findings were discovered, whereas the remaining 71 patients had 

abnormal results. During the course of the study, no deaths 

weredocumented. 

 

Table 5. CT scan results with different age groups 

Age/CT scan result Abnormal Normal Missing data 

0-5 39 11 55 

6-18 32 21 37 

Total 71 34 92 

Only seven surgical procedures were performed among the 197 

patients (table 6). 

 

Table 6. Operations performed on the different age groups 

Age/operation Yes No Missing 

data 

0-5 2 80 22 

6-18 5 64 21 

Missing 0 2 1 

Total 7 146 44 

 

 

 

 

 

 

 

 

 

Figure 4. Prehospital GCS score 
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On arrival, the severity of the injuries was determined using the 

Glasgow Coma Scale (GCS). Itwas striking to discover that the vast 

majority of patients had a mildcondition (GCS 13–15), with only 3% 

having a severe condition (GCS 9–12). There were no severe instances 

(GCS 3–8) recorded. All of the patients had moderate conditions (GCS13–

15) when they were discharged.  

 

Discussion 

The first ever scientific study of this nature was undertaken in Armenia 

was in 2016, dedicated solely to isolated traumatic brain injury (ITBI). As 

a part of the study, 3911patients were selected from the head and neck 

trauma center and ITBI was found among 3746 patients. Out of which, 

2,832 patients were diagnosed with concussion,295 with weak cerebral 

contusion, 214 having moderate cerebral contusions, and 217 having 

severe cerebral contusion. In patients with TBI, additional non-traumatic 

organ lesions were observed in 338 patients. Particularly 275 patients were 

referred to specialized hospitals from regional medical institutions, 268 by 

private transport and 7 by ambulance [11]. 

“Armenia” Medical Center reported a slight increase of total cases of 

trauma and TBI from 2017 to 2018. In 2017, the number of injuries was 

370, out of which TBI cases were 92, but in 2018 the total number of 

patients rose to 400, out of which TBI accounted for 94 cases.  

An increase in TBI-related emergency department visits (14.4%) and 

hospitalizations (19.5%) was observed from 2002 to 2006. The estimated 

average annual number of TBIs that occur among children aged 0 to 14 

years was seen to be 511,257. In contrast, the number of TBIs in adults 

aged 65 years and older was seen to be 237,844. TBI-related emergency 

department visits accounted for a larger proportionin children (92.7%) 

than in older adults (59.7%). The incidence of TBIs among males was seen 

to be 1.4 times higher than among females. 3 Road traffic in juries were 

the eleventh leading cause of death worldwide, accounting for 2.1 percent 

of all deaths. In addition to deaths, traffic collisions harm an estimated 20 

million to 50 million individual seach year. Road traffic collisions killed 
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an estimated 1.18 million people in 2002, with an average of 3242 people 

each day [13]. 

According to studies conducted in Sweden in 2007, it was found that 

the rate of TBIwas 354 per 100,000 people, with men having a greater risk 

than women (55 percentvs. 45 percent). The 15-64 age group had the most 

instances (50 percent), followed by the 0-14 age group (33 percent), and 

the 65-94 age group had the least (17percent). On arrival, severity was 

determined using the Glasgow coma scale (GCS),which indicated mild 

circumstances in 97% of cases (GCS 13-15), moderate conditions in 1% 

(GCS 9-12), and severe conditions in 2%. (GCS 3-8). Falls (55 percent) 

and vehicle-related incidents were the most prevalent causes of injury 

(30percent) [14]. A similar study was done in 2018 at the SOUH ICU in 

Lomé, To go, among children aged 0 to 15. Road traffic accidents were 

again seen to be the leading cause (79.1%), followed by falls (19.8 

percent). On gender comparison scales, males were found to surpass 

females (67 percent) [8]. 

In Iran, the number of male patients with TBI was substantially greater 

(146 men, 71.6 percent) and certain trends were seen in younger patients 

having far moresevere and serious condition. According to medical 

records from Ardabil city, road traffic accidents remained the leading 

cause of injury (41.7%), with the majority of incidents happening during 

the summer and occurred at night when visibility is substantially low [15]. 

However, TBI incidences in Belarus decreased from 247.3 to 201.4 per 

100.000 population between 2011 and 2013, but climbed to 239.6 per 

100.000 in 2015. At the same period, population mortality fell by 48.5 

percent, from 20.2 to10.4 per 100,000 people From 2011 to 2015, records 

show that TBI related mortality dropped by 47.6% (from 8.2 to 4.3 per 

100 TBI wounded patients) [16]. 

According to (MANCOVA; O'Brien & Kaiser, 1985), researchers 

employed a multivariate method to have repeated analysis of covariance. 

It was found that the consequences of severe TBI were more evident in 

children from households with greater levels of family stress or instability 

than in children from more ideal family situations. On assessments of 
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verbal abilities, language comprehension, teacher ratings of academic 

achievement, and parent-based adaptive behaviour scores, there were 

moderating effects observed of family stress on TBI sequelae. The 

neurobehavioral consequences of TBI render youngsters more sensitive to 

parental influences, based on an interpretation of the data [17]. Each year, 

69 million (95 percent CI 64–74 million) people worldwide are predicted 

to suffer a TBI. TBIs caused by road traffic crashes were most common 

in Africa and Southeast Asia (both 56 percent) and least common in North 

America (25 percent). Southeast Asia (1.5 percent of the population every 

year) and Europe have similar rates of road traffic accidents (1.2 percent). 

Lower to middle-income countries have roughly three times the number 

of TBI cases than higher-income countries [18]. Limited research has been 

conducted in low and low-middle income countries, which have fewer 

data collection resources to measure the TBI incidence and are less likely 

to have pre-hospital trauma systems who may also be challenged with 

insufficient access to high-level trauma facilities. Further more, a study 

from Southern Ethiopia examined TBIs treated from September 2017 to 

September 2018 at Hawassa University Hospital documented 4,258 

emergency room (ER) visits during the studyperiod, and TBI contributed 

to 317 (7.4%) cases. The most common cause of TBI wasidentified as road 

traffic injuries, which comprised 144 (45.4%) cases. The majority of road 

traffic injuries were pedestrians, which comprised 120 (83.3%) cases 

compared to 24 (16.7%) occupants in vehicles [19]. According to another 

analysis, TBI can increase the chance of additional healthproblems in 

addition to disability. According to the findings of a recent population-

based study, people with TBI are 1.8 times more likely to report 

bingedrinking 1 to 3 years after injury, 11 times more likely to develop 

epilepsy (P. L. Ferguson, written communication, February 2006), and 7.5 

times more likely to die earlier than the general population. Furthermore, 

as people age, new health concerns related with TBI may emerge. With 

moderate to severe head in jury, there is a 1.5-fold increased chance of 

depression and a 4.5-fold increased risk  of Alzheimer's disease [20]. 

While the data is sparse, it appears that having numerous potentially 
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curable mental health diseases increases the likelihood of TBI in children 

and adolescents, and that TBI results in a variety of mental health issues, 

many of which are treatable. It is critical to focus prevention and 

management efforts on mental risks and outcomes. Through advocacy, 

education, policy formation, and clinical practice, pediatric mental health 

experts may play a significant rolein the prevention and management of 

TBI [21]. According to the National Institute of Health data, the following 

number of TBI cases were reported in 2018 (coded according ICD-10): 

Intracranial Injury (CodeS06) Up to 1 year – 43 cases; 2- 4 years -104 

cases; 5-14 years -267 cases; 15 -17 years - 57 cases and fracture of skull 

and facial bones (Code S02) Up to 1 year- 11 cases; 2-4 years – 47 cases; 

5- 14 years – 95 cases; and 15- 17 years- 22 cases [22,23] Individuals with 

seemingly comparable injuries, on the other hand, often have drastically 

varied results. Differential recovery trajectories may be explained in part 

by genetic variables. Genetic analysis has become more accessible for 

application in the investigation of outcomes after TBI, as our genetic and 

genomic capabilities have progressed. Owing it’s significance to the fact 

that brain damage is such a complicated process, several different 

molecular pathways may be linked to injury outcomes or recovery. Genes 

involved with these pathways are especially relevant for future study due 

to the oxidative stress, inflammatory changes, and death of cells that occur 

after TBI. Future research should look at the role of genes other than 

APOE in TBI outcomes in children. Because it is unlikely that a single 

gene or polymorphism can explain the majority of recoveries, studies that 

explore commonly encountered path ways orgene-generelation ships 

should be carried out [24]. 

 

Conclusion 

Unquestionably, the male gender was more likely than the female to 

suffer from traumatic brain injury amongst youngsters. Furthermore, there 

was a correlation between patient ageand TBI mechanism (P=0.000). TBI 

was usually caused by'struck by/or against' kind of injuries in children 

under the age of five. However, the most common in jury among children 
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aged six to eighteen was a traffic accident (RTI). The majority of the 

children with TBI injuries entered at St. Astvacamayr Medical Center as 

"walk-ins." This research also discovered that the mechanism of TBI is 

generally inadvertent. According to the study, as a part of an observation 

made by the researchers, residents in rural regions prefer not to visit 

medical clinics one very occasion of trauma. 
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