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Background: Head injury is one of the most common reasons for patient admission and
death in surgical units of Ethiopian hospitals, but little is known about the problem in North-
central Ethiopia. Therefore, this study aimed to assess the magnitude and associated factors
of head injury at Debre Tabor Teaching and Referral Hospital in south Gondar zone, North-
central Ethiopia.

Methods: A cross-sectional study was conducted on 370 trauma patients at Debre Tabor
Teaching and Referral Hospital from November 1 to December 30, 2019, using a systematic
random sampling technique. The data were collected through a face-to-face interview. The
data were analyzed using SPSS version 23. Bivariate and multivariable logistic regression
analyses were performed to identify factors associated with head injury. P-value <0.05 was
used to declare statistical significance.

Results: The mean (£SD) age of patients was 41.4 (£ 11.6) years. The prevalence of head
injury was 39.7%, 95% CI (34.9-44.9%). Two hundred sixty-five (72%) were male and 259
(70%) of all trauma patients were from rural residents. The study also found that younger age
(2024 years) [AOR=1.2; 95% CI (1.29-8.86)], being male [(AOR=2.02; 95% CI (1.31-
6.24)], alcohol use [(AOR=6.31; 95% CI (2.03—16.08)], and rural residence [(AOR= 1.40;
95% CI (1.13-6.94)] were the factors associated with head injury.

Conclusion: Like other studies done in Ethiopia, head injury is a major problem in the study
area. The study also revealed that socio-demographic and behavioral factors are mainly
associated with head injury. Therefore, appropriate prevention strategies should be devised
and implemented against the contributing factors both at the individual and community level
to minimize the risk of head injury.
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Introduction
The World Health Organization (WHO) global burden of injury estimate ranked
injury among the top ten leading causes of death, and men in Africa have the
highest injury-related mortality rates in the world.! Among African nations, the rate
of injury mortality in the year 2004 was the highest in Nigeria and the lowest in
Egypt. Ethiopia was ranked as the third leading country.”

Head Injury is one of the major public health problems and the leading cause of
mortality and morbidity across all age groups, particularly the young and produc-
tive part of the world’s population.> It is classified as mild, moderate, and severe

using the Glasgow Coma Scale (GCS). The problem happens with a greater burden

Received: 22 May 2021
Accepted: 6 August 2021
Published: 22 August 2021

Open Access Surgery 2021:14 47-54 47
© 2021 Tesfaw et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.
BY_No

php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/ org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0002-2776-7469
http://orcid.org/0000-0002-4496-9089
http://orcid.org/0000-0001-9709-8718
http://orcid.org/0000-0002-9597-1613
http://orcid.org/0000-0002-0676-7136
http://orcid.org/0000-0002-3173-6753
mailto:aragetesfa05@gmail.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Tesfaw et al

Dove

in low- and middle-income countries and it is magnified
by the high prevalence of risk factors and poor health care
delivery systems.” ™

Worldwide, the incidence of traumatic brain injury
(TBI) is rising.”® It is estimated that 1-2% of people
living in high-income countries live with a TBI disability
and the incidence is high in some countries in Africa.” The
mortality rate of TBI in Africa was reported to be 81/
100,000 per year, with greater than 10% of all case fatality
rates in South Africa.®

In Ethiopia, like other developing countries, head
injury is a common public health problem.® According to
previous studies done in Ethiopia, the prevalence of head
injury in patients presenting to the surgical emergency
department ranged from 24.9% to 49.4%.°”'! The main
causes and risk factors for head injury are diverse and may
include road traffic accidents (RTA), falls, and interperso-
nal violence/assault.%10"13

According to several studies, the higher prevalence of
head injury was seen in adolescents, young adults, and the

6.10.12 males, ' daily laborer, unemployed and

elderly,
illiterate.'" Studies also mentioned behavioral factors as
contributors to head injury. A study conducted in southern
Ethiopia revealed that 31% of the head injury patients had
a history of alcohol consumption before 6 hours of the
trauma.'”

Head injury is a devastating trauma that results in loss
of life or affects patients’ quality of life even after
treatment.'> Managing the problem requires resource pre-
paredness and professional skills. Therefore, understand-
ing the magnitude and associated factors of head injury
will reduce occurrences and improve patient outcomes
through effective interventions.

Even though the hospital reports in the country indicate
a high burden of the problem, evidence-based information
about head injuries remains scant. Hence, we aimed to
determine the magnitude and associated factors of head
injury among trauma patients at Debre Tabor Teaching and
Referral Hospital, which serves the majority of the rural
and urban population in the south Gondar zone, North-
central Ethiopia.

Methods
Study Design and Setting

A hospital-based cross-sectional study was conducted
from November 1-December 30, 2019, at Debre Tabor
Teaching and Referral Hospital (DTTRH), which is

found 665 km from Addis Ababa (the capital city of
Ethiopia). The hospital is the largest in the South Gondar
zone, which was established in 1953 and serves more than
2.5 million population in its catchment area. It has more
than 33 specialists in various areas of medical specializa-
tion and 230 other health professionals constituting the
health care team with a total capacity of 160 inpatient
beds in five major departments. The surgical department
is one of the main departments, which provides major and
minor operations, outpatient and inpatient services,
a surgical referral clinic, and surgical emergency service.
In general, the hospital provides diagnostic and treatment

services for trauma patients.

Source and Study Population

All trauma patients presented to the emergency department
of DTTRH were the source population, while all trauma
patients presented to a surgical emergency department in
the study period from November—December 2019 were the
study population. All trauma patients who visited the
emergency department in the study period with an age
greater than 18 years were included in the study.

Sample Size Determination and Sampling

Techniques

The required sample size was determined using the single
population proportion formula by taking the prevalence of
head injury (40.5%) among trauma patients from a study
done at the surgical department of Gondar University
Referral Hospital, Northwest Ethiopia,'' with a 95%
level of confidence and 5% margin of error, non-
response rate of 10% and calculated using Epi info 7.2.
The final sample size was 406. A reference population of
7200 patients presented to the surgical emergency depart-
ment of DTTRH in the last six months of the year 2019
(May—October/2019) was used and then by taking the
proportion in the two-month period, which becomes
2400. A systematic random sampling technique was used
to get the participants (2400 were divided by 406 to obtain
the constant for the sampling interval, which was 6). Then,
taking every six patients from a random start was studied
until the total sample size (406 trauma patients) was
obtained.

Study Variables
The dependent variable was a head injury. The indepen-
dent variables were sociodemographic characteristics (age,
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sex, marital status, religion, educational status, and place
of residence), behavioral characteristics (smoking, alcohol,
psychoactive substances/khat, and traditional medicine),
and clinical characteristics (mechanisms of injury and
history of comorbidities).

Operational Definitions
Head injury is any physical damage/structural change to
the scalp or skull due to any type of external force to the
head.'®!”
Traumatic brain injury (TBI) is an alteration in brain
function, which is manifested as confusion, altered levels
of consciousness, coma, seizures, etc.!®

Trauma is any serious injury to the body resulting from
violence or an accident.'’

GCS: Glasgow coma scale was used to assess the
neurological status of the patient."®

Mild head injury is an injury to the head when GCS is
between 13 and 15.'8

Moderate head injury is an injury to the head when
GCS between 9 and 12."®

Severe head injury is an injury to the head when GCS
<g18

Psychoactive substances: ingredients that alter mood,
cognition, and behavior.?’

Data Collection Tools and Procedures

The data were collected using a structured questionnaire,
which was developed after a review of similar kinds of
literature. The data was collected using a face-to-face
interview with each trauma patient. The interview included
information on socio-demographic characteristics, clinical
characteristics, and behavioral factors. Two intern medical
doctor students (who were working in the emergency
department) were trained and collected the data. To ensure
the reliability of the information, the respondents were
interviewed using their local (Ambharic) language. To
ensure the quality of the data, every questionnaire was
reviewed for completeness, accuracy, and clarity daily
during the data collection period by trained data collectors.

Data Processing and Analysis

The data were checked for completeness, coded and
entered into Epi-info version 7.2, and analyzed using
SPSS version 23. Bivariate and multivariable logistic
regression analyses were performed to identify factors
associated with head injury. First, a bivariate logistic
regression analysis was done to determine the association

between the dependent and each independent variable.
Independent variables in the bivariate logistic regression
model with a p-value of less than 0.25 were included in the
multivariable logistic regression analysis. Finally, vari-
ables in multivariable logistic regression with a p-value
<0.05 were considered as significantly associated with the
outcome variable. An adjusted odds ratio (AOR) with
a 95%
strength of association. Multi-collinearity between inde-

confidence interval was used to measure the

pendent variables in the model was checked, and the
variance inflation factor was found acceptable. The
Hosmer-Lemeshow goodness-of-fit test indicated (P =
0.267) that the model was good enough to fit the data well.

Results

Socio-Demographic Characteristics

Out of 406 selected trauma patients, 370 patients have partici-
pated in this study with a response rate of 91.1%. Two hundred
sixty-five (72%) were male patients. The mean (£SD) age of
patients was 41.4 (= 11.6) years. About (207, 55.9%) of the
trauma patients were married and only (50, 13.5%) completed
college and above. Most of the patients (329, 88.9%) were
orthodox religious followers, and more than two-thirds (259,
70%) were from rural residences (Table 1).

Behavioral Characteristics

For the behavioral characteristics of the respondents (9, 2.4%)
individuals have been found to have a history of cigarette
smoking. There were (192, 51.9%), trauma victims with
a history of alcohol consumption 30 minutes before the inci-
dent, (113, 58.9%) of them were within the age range of 25-44
years. Beer was the most consumed beverage (107, 55.7%)
followed by tela (local beverage) (39, 20.3%). There were
(112, 30.3%) respondents who have been found to have con-
sumption of psychoactive substances (khat) (Table 2).

Clinical Characteristics

Nearly two-thirds (64.9%) of trauma patients stayed for
the one hour until they arrived at their first health care
contact and only (3, 0.8%) patients were delayed for more
than 24 hours without seeking health care. Based on the
patient’s level of consciousness, the study has found that
most of all trauma patients (274, 74.1%) have been found
to have a normal level of consciousness and (56, 15.1%)
have minimal injury. One hundred forty-four (38.9%) of
the patients who arrived at SED have been managed as an
outpatient (Table 3).
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Table | Socio-Demographic Characteristics of Trauma Patients
at DTTRH in North-Central Ethiopia

Table 3 Clinical Characteristics of Trauma Patients at DTTRH in
North-Central Ethiopia

Mechanism of Injury

Regarding the mechanism of injury in all trauma patients, the
majority of injury cases (152, 41.1%) were due to assault
(interpersonal conflict), followed by (145, 39.2%) and (73,

Table 2 Behavioral Characteristics of Trauma Patients at
DTTRH in North-Central Ethiopia

Variables Categories | Frequency | Percent
Smoking Yes 9 24
No 361 97.6
Alcohol Yes 192 51.9
No 178 48.1
Type of alcohol beverage Beer 107 55.7
(n=192) Areki 28 14.6
Tela 39 20.3
Others* 18 9.4
Consumed any Yes 112 30.3
psychoactive substance/ No 258 69.7
khat
Use of traditional Yes 12 32
medicine No 358 96.8

Note: Other*= Tej, Weyne, Wuski, and Bukri (local drink).

Variables Categories Frequency | Percent Variables Categories Frequency | Percent
Age group 15-19 56 15.1 Duration of < | hour 240 64.9
(years) 20-24 54 14.6 presentation after |-6hours 110 29.7
25-44 206 55.7 injury 7—-12hours 10 2.7
45-64 47 12.7 13-24hours 7 1.9
>65 7 1.9 > 24 hours 3 0.8
Sex Male 265 71.6 Referral history from Yes 80 21.6
Female 105 28.4 other health facilities No 290 784
to the current hospital
Place of Rural 259 70
residence Urban 11 30 GCS at time of <8 1é 43
presentation 9-12 24 6.5
Marital status Married 207 55.9 13-15 56 15.1
Single 139 37.6 15 274 74.1
Divorced 4 1.1
Widowed 20 54 Diagnostic procedure None 165 44.6%
X-ray 138 373
Level of Unable to read and write 44 1.9 Laboratory tests 63 17.0
education Primary school completed 101 27.3 More than one 2 0.5%
Secondary school completed 175 47.3 . ]
Trauma patient Outpatient 144 389
College and above 50 13.5 X
managed as Inpatient 226 6l.1
Religion Orthodox 329 88.9 The types of Non-operative approach 271 732
Muslim 36 97 intervention given Operative approach 99 26.8
Protestant 5 1.4 (surgery)
Patient outcomes Improved 367 99.2
Died 3 0.8

19.7%) of injury cases were due to road traffic accident
(RTA) and fall-down accident, respectively. The prevalence
of head injury in trauma patients visiting the emergency
department of DTTRH was 39.7%, 95% CI (34.9—44.9%).
The study also showed that out of all patients with a head
injury (124, 33.5%) sustained a blunt head injury.

Factors Associated with Head Injury

In the bivariate analysis, the age of respondents, residence,
sex, alcohol consumption, history of any comorbidities,
mechanism of injury, and type of alcohol consumed were
identified to be significantly associated with head injury.
However, age, alcohol consumption, sex, and residence
were remained significantly associated with head injury
in the multiple logistic regression analysis. Patients
whose age group was 20-24 years were 1.2 times more
likely to be diagnosed with head injury [AOR=1.2; 95%
CI (1.29-8.86)] than patients above 65 years. Male trauma
patients [AOR=2.02; 95% CI (1.31-6.24)] were approxi-
mately two times more likely to have a head injury than
females. Trauma patients who were from a rural residence
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[AOR=1.40; 95% CI (1.13-6.94)] were 1.4 times more
likely to have a head injury than those from urban resi-
dences. Patients who drank alcohol before the injury were
approximately six times more likely to develop head injury
than those who did not have alcoholic exposure before the
incident [AOR=6.31; 95% CI (2.03-16.08)] (Table 4).

Discussion

This study aimed to assess the magnitude and factors
associated with head injury among trauma patients in
north-central Ethiopia. The magnitude of head injury in
trauma patients visiting the surgical emergency department
of DTTRH was 39.7%, 95% CI (34.9-44.9%). This find-
ing was in line with 40.5% at Gondar University Referral
Hospital, Ethiopia'' and 42.3% in Singapore.”' It was
lower than 49.4% in Gedeo Zone, Southern Ethiopia.'
However, it was higher than 5.4% in Nigeria®* and
12.4% on the island of Viti Levu, Fiji (Island).”® The
observed variation compared to previous studies might
be due to the difference in socio-economic status, social
relationship, and lifestyle factors. Besides, the variation
may be explained by the difference in sample size, the
operational definitions used across studies, and the meth-
odology of the research as a whole.

Concerning the cause of injury, this study revealed that
the majority of injuries were mostly related to interperso-
nal violence (152, 41.1%), followed by RTA (145, 39.2%),
and falling accidents (73, 19.7%). This finding was also
mentioned in the study conducted at Jimma University
Hospital, Southwest Ethiopia, which revealed that inter-
personal fights accounted for 38.5% and road traffic acci-
dents for 36.5% of head injury cases® and a study from
Gondar university Referral Hospital (Northwest Ethiopia)
also revealed similar findings.!' However, this finding was
not supported by a study done in Australia, which revealed
that the majority of the injuries occurred due to sport and
recreational activities.”* The possible reason for this varia-
tion may be due to the difference in socio-cultural and
behavioral characteristics of the study participants.

The odds of sustaining head injury among those who
are aged 20-24 were 1.2 times more likely when compared
with those aged above 65 years. This is consistent with
previous reports from WHO,* Qatar,”® Addis Ababa,’
Jimma,'? and Tikur Anbessa’’ in Ethiopian studies.
Might be because of their high level of involvement in
interpersonal violence and their working-age exposure to
different factors related to their activities because of their
age as interpersonal violence is also the most common

Table 4 Determinant Factors of Head Injury Among Trauma Patients of DTTRH in North-Central Ethiopia

Variables Categories Head Injury COR with 95% CI AOR with 95% CI P-value
Yes No
Age group (years) 15-19 14 (9.5%) 42(18.8%) 0.45 (0.20-1.01) 0.99 (0.25-3.91) 0.050
2024 23 (15.6%) 31(13.9%) 0.42 (0.24-0.85) 1.20 (1.29-8.86) 0.015
25-44 89 (60.5%) 117(52.5% 0.49 (0.21-1.14) 1.92 (0.53-6.94) 0.097
45-64 19 (12.9%) 28(12.6%) 2.83(0.12—4.85) 2.09 (0.22-19.8) 0.838
>65 2 (1.4%) 5(2.2%) | |
Sex Male 117 (79.6%) 148(66.4%) 1.98 (1.21-3.22) 2.02 (1.31-6.24) 0.006
Female 30 (20.4%) 75(33.6%) | |
Residence Rural 114(77.6%) 145 (50.3%) 1.85 (1.20-2.85) 1.40 (1.13-6.94) 0.007
Urban 33 (22.4%) 78 (48.9%) | |
Alcohol consumption Yes 133(90.5%) 59(26.5%) 26.4(14.1-49.4) 6.31 (2.03-16.1) 0.040
No 14(9.5%) 164(73.5%) | |
History of comorbidities Yes 5(3.4%) 15(6.7%) 7.4 (1.04-24.4) 1.7 (0.15-6.69) 0.356
No 142(96.6%) 208(93.3%) | |
Mechanism of injury RTA 107(49.3%) 38(24.8%) 0.77 (0.44,1.33) 1.4 (0.50-3.70) 0.539
Assault 85(39.2%) 67(43.8%) 2.12(1.08,4.18) 2.4 (0.76-7.56) 0.138
Fall down 25(11.5%) 48(31.4%) | |
Note: Bold indicates statistical significant.
Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio.
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mechanism of injury. Young people are usually sustaining
more RTA than other age groups as they travel more for
work. This magnifies the possible economic impact of
head injury as the productive age group of the society is
primarily affected. In contrast, those individuals above the
age of 65 spend their time in a more stable environment
and are relatively protected from violence and injury when
compared with other age groups.

This study also found that the sex of respondents was
significantly associated with head injury. Being male was
approximately 2 times more likely to sustain head injury
than females. This finding was supported by previous
studies conducted among head injury patients in an
Ethiopia emergency center and reported that the majority
of the trauma patients were male®’ and in Nigeria.”> The
finding may be explained by the higher rates of traveling,
emotional, and risk-taking behavior among males.

Alcohol consumption was also shown to be another
important variable significantly associated with head injury.
Those patients who consumed alcohol were approximately 6
times more likely to be present with a head injury. This
finding was supported by a report from WHO that showed
up to 45% of injured patients reported consumption of alco-
hol before their injury®® and another study reported that
drunkenness behavior (social risk-taking) was positively
associated with the occurrence of injuries.”’

This study found that residency was a factor associated
with head injury. Patients from rural residences were 1.4
times more likely to have a head injury than patients from
urban residences. This finding was supported by studies
conducted elsewhere.>*' This might be explained as peo-
ple from rural areas have low awareness about road traffic
accidents and most of them consume local alcohol drink
(Areki) and are usually exposed to assault and/or inter-
personal violence.

Limitations

This study had some limitations. First, the study was done
in a single institution (DTTRH), which makes it difficult to
generalize to the greater population in Ethiopia. This study
did not collect data related to the mental health history of
the patient like epilepsy and other antisocial disorders.
Besides, the cross-sectional nature of the study may not
show a cause-and-effect relationship.

Conclusion
Like other studies done in Ethiopia, head injury is a major
problem in the study area. The study also revealed that

socio-demographic and behavioral factors are mainly asso-
ciated with head injury. Therefore, appropriate prevention
strategies should be devised and implemented against the
contributing factors both at the individual and community
level to minimize the risk of head injury.
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