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ABSTRACT
Objective: To exploring differences between degrees and causes of TBI in mental health impairment 
with comprising gender differences. Methods: The study was a cross-sectional observational study of 
TBI patients who bedded within 24 hours of presentation to the emergency department (ED), Khatam 
Hospital, located in Zahedan, Iran. Participants were randomized by a simple randomization technique. 
Information had been collected twice, first time screening patients by Glasgow Coma Scale score (GCS) 
and the second time was two months after discharging patients from the ED to estimate mental health 
impairment by using two separate clinical diagnostic tests. Results: The research considered 80 pa-
tients, with 66% being male and 34% female. The median age for both genders estimated 23.5 years. 
There was a statistically significant difference between degrees and causes of TBI on the total score of 
hospital anxiety and depression. In particular, degree and cause of TBI with depression in males (M = 
14.54, SD = .22), and degrees of TBI on post-traumatic stress disorder in females (M = 87, SD = .7) were 
significant difference. Conclusion: The current investigation highlights the incidence of depression 
in male patients with severe levels of traumatic brain injury who injured by car accident multiple trau-
ma; furthermore, this research found the remarkable rate of post-traumatic stress disorder in female 
patients with a mild degree of TBI. The researcher in traumatic brain injury should seriously deliberate 
and explore gender differences with the degree and cause of TBI in detail.
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RESUMO
Objetivo: Explorar diferenças entre graus e causas de traumatismo cranioencefálico (TCE) no com-
prometimento de saúde mental de acordo com o gênero. Métodos: Estudo observacional transver-
sal de pacientes com TCE que se hospitalizaram dentro de 24 horas após a apresentação no pronto-
-socorro (PS) no Hospital Khatam, localizado em Zahedan, Irã. Os participantes foram randomizados e 
as informações foram coletadas duas vezes: na primeira vez, na triagem, os pacientes foram avaliados 
pela Escala de Coma de Glasgow (GCS); na segunda vez, dois meses depois da alta do PS, eles foram 
avaliados para estimar o comprometimento da saúde mental usando dois instrumentos de avaliação 
independentes. Resultados: A amostra foi constituída de 80 pacientes, 66% sendo do sexo masculino 
e 34% do sexo feminino. A idade mediana para ambos os sexos estimada foi de 23,5 anos. Houve uma 
diferença estatisticamente significativa entre graus e causas de TCE no escore total de ansiedade hospi-
talar e depressão. Em particular, o grau e a causa de TCE estiveram associados com depressão no sexo 
masculino (M = 14,54, DS = 0,22) e os graus de TCE, com transtorno de estresse pós-traumático em mu-
lheres (M = 87, DS = 0,7).  Conclusão: Este estudo destaca a incidência de depressão em pacientes do 
sexo masculino com níveis graves de lesão cerebral traumática e que se feriram por acidente de carro 
com trauma múltiplo; além disso, observamos uma notável taxa de transtorno de estresse pós-trau-
mático em pacientes do sexo feminino com um grau leve de TCE. O pesquisador em lesão cerebral 
traumática deve explorar séria e detalhadamente as diferenças de gênero com o grau e a causa do TCE.

PALAVRAS-CHAVE 

Lesão cerebral traumática, TCE, saúde mental, diferenças de gênero.  
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INTRODUCTION 

According to the World Health Organization, traumatic brain 
injury (TBI) is reported as the major cause of mortality and 
disability to the worldwide in the year 20201, with investing 
an enormous amount of economic2. In addition, TBI mainly 
caused by an external hit to the brain, accident or falling and 
move skull rather damage it, degrees of brain injury classified 
into mild, moderate, and severe. However, with that tumble 
in death and disability rates the proportions of people with 
complications, especially the neuro-behavioural effects of 
brain injury, has risen the mental health impairment. 

In fact, degree and cause of TBI manifest various outcomes 
in mental health capacity especially vulnerability against 
anxiety, depression, post-traumatic stress disorder (PTSD) 
and physical structure in males and females. Meanwhile, 
mental health impairments described as disturbances in 
thinking, emotion, and/or behavior, these are a broad range 
of depression, anxiety, and PTSD3. 

Furthermore, TBI results in short and long-term 
mental health syndromes in patients that associated 
with disabilities in neuropsychological or mental health 
impairment symptoms, including headache, depression, 
anxious behaviour, and memory impairments4. The common 
behavioural and neuropsychiatric conditions have seen 
following TBI reported; mood disorders, anxiety disorders 
and high risk of PTSD5.

Several studies have demonstrated risk for mental health 
disorder among individuals with TBI is markedly higher than 
in the general population also clear gender differences has 
been shown to the symptoms of mental health impairment, 
with degrees and causes of TBI6, because variety of factors 
regulates sex differences in TBI, and it is believed that 
differences in mental health impairment after TBI can guide 
further clinical treatment7.

At present, it is important to recognize degrees and causes 
of TBI in mental health disorder within males and females TBI 
patients8, besides, may mental health function have limited 
by the secondary effects of degrees and causes TBI9 due to it 
shows complex neurologic and neuropathologic outcomes 
that always involved the patient’s behavior10. Moreover, the 
temporal lobe obviously altered by changing mental health 
function after TBI11. Patients have a specific psychopathologic 
and severe neuropsychological pattern since brain-
injured individuals were in coping with the mental health 
impairment outcomes to promote their mental health12.

Mental health disorders condition in both genders could 
be explored by the degree and cause of the TBI. Emerging 
evidence reported that male and female nervous systems 
react differently to TBI. Several studies investigated TBI to 
emphasize the incidence of TBI on the male and female 
population. Although, only a few studies consider degrees 
and causes of TBI in mental health impairment within 

males/females. In the literature, degrees and causes of TBI 
have not been explored in great detail about mental health 
impairment considering in males and females. The present 
study exploring degrees and causes of TBI in mental health 
impairment within both genders also comparing various 
degrees and causes of TBI by gender differences. The study 
also set to identify any variable that differs between males 
and female population.

METHODS 

Participants and procedure 

This was a cross-sectional observational study of TBI patients 
aged between 18 and 66 years, who reported with TBI and 
they had sustained five major causes of traumatic brain 
injuries who bedded within 24 hours of presentation to 
the emergency department (ED), Khatam Hospital, located 
in Zahedan, Iran. Participants were randomized by a simple 
randomization technique. The study was developed from 
March 2017 to October 2017. Information had been collected 
twice, the first time was in the emergency trauma center: the 
Glasgow Coma Scale (GCS) according to medical records 
based on the ICD items has been used to assessing TBI’s 
degree with the cause of TBI then the second time was two 
months after discharging patients from the ED, psychologist 
estimated mental health impairment through telephone. 
The evaluation tests were performed by two steps: 

•	 Firstly, the GCS was used to assess degrees of TBI by 
the same neurologist. The patients were categorized 
into two groups (males/females); 

•	 Secondary, two months after TBI injury, Hospital 
Anxiety and Depression Scale (HADS) and Post-
traumatic Diagnostic Scale according to DSM-5 (PDS-
5) questionnaires measured mental health impairment 
by the expert psychologist and general practitioner.

Data concerning the degree of TBI contained three 
categories; severe, moderate, and mild, causes of the injury, 
involved; car accident (CA), car accident multiple trauma 
(CAMT), head trauma (HT), head trauma multiple trauma 
(HTMT), and falling.

We included TBI patients who were followed at an 
emergency department of a hospital, according to the 
following criteria: they should be 18 years old or older without 
any orthopaedic report. Furthermore, we excluded patients 
with a cerebrovascular accident, psychiatry disorder, central 
nervous system tumors, epilepsy, movement disorders, 
intellectual disability, pregnancy, and drug abusers.

The demographic questionnaires 

The study according to the inclusion and exclusion criteria 
and their acceptance of the consent terms, then patients 
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were enrolled prospectively after providing written informed 
consent and they answered two separate clinical diagnosis 
tests: HADS and PDS-5. The HADS questionnaire included the 
following tests: seven questions for anxiety and seven questions 
for depression. It takes 2-5 min to complete the questionnaire. 
Although anxiety and depression have been scored separately, 
the cut-off scores are available for quantification, for example, 
8 ≤ score for anxiety has a specificity of 0.9 sensitivity, as well 
as depression specificity 0.83 sensitivity13. The HADS is a well-
designed instrument for assessing emotional distress in the 
TBI population14. HADS viewed as a single scale of emotional 
distress to estimate stress symptoms separately for anxiety and 
depression in TBI patients with adequate reliability15. 

PDS-5, is a self-report measure for PTSD, is based 
on the diagnostic criteria fifth edition of the Diagnostic 
and Statistical Manual of Mental Disorders. The receiver-
operating-characteristic analysis yielded 28 cutoff scores 
to identify the possibility of PTSD. The PDS-5 is a valid 
and reliable measure of DSM-5 PTSD symptomatology16. 
Foremost demographic data for this investigation were 
recorded age, gender, GCS score, causes and levels of TBI 
then gathered two questionnaires from each TBI cases.

Statistical analysis

Data were analyzed using SPSS.25 software. Statistical 
analyses were performed using Multivariate ANOVA 
(MANOVA) for comparison of the mental health impairment 
among degrees and causes of TBI as a fixed factor and 
gender group to identify potential covariates associated with 
mental health impairment. Normally distributed variables 
were presented as the means and standard deviations, also 
post-hoc test Bonferroni correction checked for gender 
group, while all statistical tests were done to conclude any 
significant difference at 5% level. 

Ethical aspects 

Approval research was done by the Zahedan University 
of Medical Sciences with a declaration of Head’s Khatam 
Hospital (Trauma Centre) in Zahedan based on these 
considerations and research ethics. Participants answer 
questions confidently, whereas they ensured that their 
information keeps secure.

RESULTS 

The research estimated 80 patients by G-power software 
with 95 per cent interval confidence, 66% TBI patients being 
male, and 34% female. The median age for both genders 
estimated 32.23 years and standard deviation of 12.51. (range 
18-66 years) The mean GCS score TBI patients was 10.4 (SD = 
3.2). The following degrees of TBI descriptive data reported, 
10% severe, 50% moderate, and 40% for mild TBI.

Concerning causes of TBI data recorded when the 
patients presented to the ED: CA, 26%; CAMT, 38%; HT, 24%; 
HTMT, 2%; and fall, 10%. 

One-way between-groups multivariate analysis of 
variance was conducted to exploring degrees and causes 
of TBI in mental health impairment within males/females. 
Three dependent variables were counted: hospital anxiety 
(HA), hospital depression (HD), and PTSD. The independent 
variables were the degree and cause of TBI. Normality 
linearity univariate and multivariate outlier homogeneity of 
variance-covariance matrices and multicollinearity, with no 
serious violations, noted. 

Evaluating the hospital anxiety and depression for the 
degree and cause of TBI, we observed that the degrees of TBI 
showed a higher level of injury and major cause of TBI gross 
total score of the hospital anxiety and depression extremely 
hospital depression, by contrast, hospital anxiety presented 
no significant difference on the degree and cause of injury. 
One-way between-groups multivariate analysis of variance 
indicated statistically significant difference between degrees 
F (4, 19) = 4.7, p = .021; Wilks’ Lambda = .7; partial eta squared 
= .32; observed power = .74; Bonferroni alpha level = 01 and 
causes of TBI F (4, 20) = 3.3, p = .032; Wilks’ Lambda = .83; 
partial eta squared = .4; observed power = .737; Bonferroni 
alpha level = 014 integrated with total score of hospital 
anxiety and depression, whereas no significant association 
between degree F (3, 39) = 1.57, p = .24 and cause of TBI F (3, 
39) = 1.58, p = .21 with hospital anxiety (Table 1).

We detected that the degrees and causes of TBI 
overweight hospital depression notably in males TBI patients. 
Meanwhile, multivariate analysis of variance test shows there 
was statistically significant difference between degrees  
F (3, 39) = 7.02, p = .005; Wilks’ Lambda = .81; partial eta squared 

Table 1. Significance levels between degrees and causes of TBI in mental health impairment score

Mental health score
Degree Cause

F p F p

Hospital Anxiety and Depression 4.7 .021* 3.3 .032*

Hospital Anxiety 1.57 .24 1.58 .21

Hospital Depression 7.02 .005** 3.01 .041*

Post-Traumatic Stress Disorder 5.84 .002** .38 .82

p-value: F Multivariate ANOVA test. * Significant differences at (p < 0,01). ** Significant differences at (p < 0,001).
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Table 2. The means of mental health impairment subgroups scores of both 
genders

Mental health subgroups
Males Females

X ± SD X ± SD

Hospital Anxiety and Depression 29.84 ± 2.52 28.09 ± 1.92

Hospital Anxiety	 14.84 ± 1.53 14.27 ± 1.1

Hospital Depression 14.54 ± .22 13.57 ± .28

Post-Traumatic Stress Disorder 85.53 ± .55 87 ± .7

X: mean; SD: standard deviation. Scores ranged for each domain.
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= .412; observed power = .884; Bonferroni alpha level = 008 
and causes of TBI on the integrated hospital depression, F (3, 
39) = 3.01, p = .041; Wilks’ Lambda = .81; partial eta squared 
= .19; observed power = .665 (Table 1). When the result for 
the dependent variables were assessed distinctly the only 
differences to reach statistical significance using Bonferroni 
adjusted alpha level of .013, was hospital depression, F (3, 
39) = 3.88, p = .016; partial eta squared = .22. An inspection 
of the mean scores demonstrated that males stated slightly 
higher levels of hospital depression (M = 14.54, SD = .22) 
than females (M = 13.57, SD = .28) (Table 2). Moreover, males 
inferred statistically difference rate of depression in sever level 
of TBI (Figure 1) and CAMT injury (Figure 2).

We observed that there was statistically significant 
difference between degrees of TBI on the combined PTSD, F 
(3, 43) = 5.841, p = .002; Wilks’ Lambda = .71; partial eta squared 
= .3; observed power = .934 (Table 1). When the result for the 
dependent variables were considered separately the only 
differences to reach statistical significance using Bonferroni 
adjusted alpha level of .006, was PTSD, F (1, 45) = 4.73, p = 
.035; partial eta squared = .1. An inspection of the mean 
scores indicated that females reported fairly higher levels of 
PTSD (M = 87, SD = .7) than males (M = 85.53, SD = .55) (Table 
2) also, females shows more difference PTSD in mild degree 
of TBI (Figure 3).

Figure 3. Differences between post-traumatic stress disorder with degree 
of traumatic brain injury within males and females.

Figure 1. Prevalence of hospital depression with degrees of traumatic brain 
injury in males and females.

Figure 2. Various incidence of hospital depression with causes of TBI in both 
genders.

DISCUSSION 

The current study examines mental health impairment 
subsequently as an effort to highlight to give more attention 
toward degrees and causes of TBI in mental health outcomes 
in males and females. TBI patients suffer from various 
mental health impairment17 with a high risk of developing 
psychopathologic disorders18. The present research was 
intended to understand the contribution of degree and cause 
of TBI in mental health impairment (anxiety, depression, and 
PTSD) and demographic characteristics, within both genders.

Degree and cause of TBI integrated with a total score 
of hospital anxiety and depression in male and female, 
especially degree and cause of TBI related to depression in 
male patients, while the level of TBI associated with PTSD 
in females. In other words, the degrees and causes of TBI 
in mental health outcomes within females and males TBI 
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investigation evaluated severe male TBI patients suffer from 
the depression while mild female TBI patients reported PTSD. 
Maybe it’s as common as major mental health impairment 
after TBI41, owing to mental health disorders associated with 
disruption of cortical-subcortical circuits42. In general, each 
degree and causes of injury can lead to a distinct clinical 
condition that requires careful assessment and appropriate 
management to reduce long-term disability43.

CONCLUSIONS 

The current investigation highlights the incidence of 
depression in male patients with severe levels of TBI who 
injured by CAMT; furthermore, this research found the 
remarkable rate of PTSD in female patients with a mild degree 
of TBI. Further studies are necessary to be done to ensure 
the TBI researcher should seriously deliberate mental health 
impairment and explore gender difference with degree and 
cause of TBI in detail.
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