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Abstract 
Beirut Port blast’s magnitude is considered the third after Hiroshima and Nagasaki atomic bombings. This blast occurred in 
the densely populated section of Beirut, leaving more than six thousand injured patients. The psychological disturbances were 
assessed in the blast survivors who presented to the Emergency Department (ED) at the American University of Beirut Medical 
Center (AUBMC). This was a cross-sectional study at the ED of AUBMC. Identified patients were contacted and consented to 
participate in the study. Post-Traumatic Stress Disorder (PTSD) was selected as an outcome. Depression, PTSD, and concussion 
were assessed using patient health questionnaire (PHQ)-9, PTSD checklist for DSM-5 (PCL5), and brain injury symptoms (BISx) 
tools, respectively. The association of patients and injury characteristics with the study outcome was assessed using logistic 
regression. 145 participants completed the study procedures. The participants’ average age was 39.8 ± 15.4 years, and 60% 
were males. Almost half of the participants showed depression on PHQ, and 2-thirds had PTSD. The participant’s age was 
negatively associated with PTSD, whereas being a female, having depression, and having a concussion were positively associated 
with PTSD. The results of this study were in line with the previous literature report except for the association between younger age 
and PTSD, which warrants further investigations to delineate the reasons.
Abbreviations: aOR = adjusted odds ratio, AUBMC = American university of Beirut medical center, BISx = brain injury 
symptoms, ED = emergency department, IRB = institutional review board, PCL-5 = PTSD checklist for DSM-5, PHQ = patient 
health questionnaire, PTSD = post-traumatic stress disorder, TBI = traumatic brain injury.
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1. Introduction

On August 4, 2020, at 6:07 P.M, a devastating chemical blast, 
now ranked as the 3rd largest urban explosion in history after 
the Hiroshima and Nagasaki atomic bombings[1] struck the 
Lebanese capital: Beirut. A rampant fire caused by fireworks 
stored in Hangar 12 of the Port of Beirut triggered ignit-
ing around 2.7-kilo tons of Ammonium Nitrate in a nearby 
warehouse.[1,2] The detonation resulted in a “white mush-
room pressure cloud” whose strength caused a 3.3 magnitude 
earthquake perceived as far as 200 km away in Cyprus.[2] The 
resulting pressure and seismic waves instantaneously led to 
the demolition of the port and urban destruction spanning at 
least 10 km in the distance.[2] The blast claimed an estimated 
6720 injured patients, 220 of whom were immediately killed.[1] 
The area also suffered massive destruction, and almost 50,000 
houses and 178 schools were severely damaged, with nearly 

300,000 people left homeless.[1] The healthcare sector suffered 
significant setbacks after 9 hospitals in Beirut were extensively 
damaged, 3 of which were entirely inoperative.[1] In addition, 
800 hospital and 130 Intensive Care Unit admissions were 
reported,[3] and almost 160,000 people could not access med-
ical care.[2] Considering the nation’s preexisting health and 
financial burden due to the coinciding economic crisis and 
COVID-19 pandemic, the blast’s infrastructural losses were 
estimated at more than 10 billion USD,[1] and the COVID-19 
cases doubled exactly 10 days after the blast.[2] There were 
reports of lung, ocular, auditory, penetrating injuries, trau-
matic fractures, amputations, burns, intoxications, and trau-
matic brain injuries.[2]

The psychological health of the survivors is a crucial aspect 
of blast traumatic brain injury (TBI) that has been repeatedly 
reported in the literature. In fact, troops returning from war 
zones who suffer from blast-induced brain injuries experience 
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post-concussive symptoms (PCS) such as irritability, fatigue, anx-
iety, and cognitive and memory impairment. PCS can continue 
long after TBI exposure and result in significant functional deficits 
and psychological disturbance such as post-traumatic stress dis-
order (PTSD).[4,5] Moreover, a systematic review by Phipps et al 
(2020) demonstrated that mental health conditions such as PTSD, 
anxiety, depression, sleep, and attention and cognitive disorders, 
were the most commonly reported comorbid and preexisting con-
ditions associated with U.S. military blast-related TBI.[6]

Similarly, Taymur et al in a prospective study on 197 victims 
of an industrial explosion in Ankara, revealed that; 1 month 
after the explosion, 37.1% of the survivors suffered from acute 
stress disorder, and 40% developed PTSD, while 8.9% of subjects 
who witnessed the event from afar (through the shake, visual, 
and auditory effects) developed PTSD.[7] Of interest, in a study 
surveying 438 participants, Raker et al reported that less than 
1 year after Hurricane Katrina, 43.8% of the victims suffered 
from PTSD. Even though this number has been decreasing, 1 in 
6 survivors (16.7%) still experienced post-traumatic symptoms 
twelve years after the storm. Moreover, psychological distress 
also remained high and did not return to pre-hurricane levels.[8]

This study aimed to assess the psychological disturbances of 
the patients who presented to the Emergency Department (ED) 
of the American University of Beirut Medical Center (AUBMC): 
a tertiary care center. Although there are some recently pub-
lished reports investigating the impact of the Beirut Port blast 
on a population of pediatrics and adolescents who witnessed the 
event,[9] there are no reports to assess the psychological impact 
of this event on adult survivors affected by the blast.

2. Methods

2.1. Study design and setting

This study was an Institutional Review Board (IRB)-approved 
cross-sectional study. The patients who presented to the ED of 
AUBMC post the Beirut Port blast were identified. Patient recorded 
details were extracted from the Electronic Health Records (EPIC sys-
tem), including the patients’ names, ages, and phone numbers. The 
IRB at AUBMC reviewed and approved this study under IRB proto-
col ID BIO-2020-0357. This study conforms with the Strengthening 
the Reporting of Observational Studies in Epidemiology (STROBE) 
guidelines and a complete checklist has been uploaded as supple-
mental file, http://links.lww.com/MD/H611.

2.2. Patient and public involvement

Study participants were not involved in the development of the 
study for the acute nature of the exposure they sustained.

2.3. Patient recruitment and data collection

Patients who presented to the ED of AUBMC on the day of the 
blast and the next 3 days were identified through their medi-
cal health records. Patients were contacted over the phone and 
orally consented to participate in the study. Participants’ details 
pertaining to their previous medical history and clinical charac-
teristics of their presentation were collected from the medical 
charts. In addition, participants answered questions through the 
phone related to the details that were not present in the medical 
charts and responded to the questionnaires of the psychologi-
cal assessment, such as the patient health questionnaire (PHQ)-
9,[10] PTSD Checklist for DSM-5 (PCL-5),[11] and Brain Injury 
Symptoms (BISx).[12] For the bivariate analysis, we used the par-
ticipants’ distance from the blast (1 km cutoff) as the dependent 
variable. The PTSD score was used as a dependent variable for 
the multivariable analysis.

Data collection started in November 2020; 3-month post the 
Beirut Port blast. All data were entered into REDCap[13] and 

combined with the data collected from the participants’ medical 
charts. We relied on Google Earth to evaluate the participants’ 
distance from the blast’s location (ground zero). The partici-
pants were instructed to give as many details as they recall for 
the area they were in before the blast.

2.4. Statistical analysis

Categorical data are presented as frequencies and percentages, 
and the continuous data as mean ± SD. Distance from ground 
zero was considered a dependent variable to stratify the partic-
ipant’s data at the bivariate analysis level. As applicable, Chi-
square and Fisher exact tests were used to assess the statistical 
difference for categorical variables. Student t test was used to 
assess the statistical difference for continuous variables. A score 
of 31 and above on the PCL-5 was considered PTSD positive, 
whereas a score of 10 and above on the PHQ-9 score was con-
sidered depression positive.

The PTSD variable was used as a dependent variable for mul-
tivariable logistic regression analysis. We included all the clini-
cally and statistically significant variables to build up the logistic 
regression model.

3. Results
During the study period (August 4–7, 2020), 370 patients 
were identified from the medical charts for presenting to the 
ED at AUBMC for Beirut Port blast-related injuries. Among 
these patients, 248 patients had phone numbers listed on their 
charts and were approached and consented through the phone. 
145 participants (58.8% of the eligible patients) consented to 
participate and completed the study-related questionnaires 
(Fig. 1).

The average age of these patients was 39.8 ± 15.4, of which 
87 (60%) were males. The highest reason for presentation to the 
ED was head trauma (46.9%), followed by altered mental state 
(45.5%) and pre- or post-blast amnesia (25.5%). As for types of 
injuries, the highest incidence was reported in those presenting 
with cuts (29.8%), followed by bruises (19.9%), shoulder/arm 
(19.9%), and head/face injuries (19.1%). However, upon com-
paring scores of patients depending on their location from the 
blast, only head and face injuries showed a statistically signifi-
cant difference. The injury was reported in 28.6% of the partic-
ipants ≤1 km away from the blast, compared to 12.9% in those 
situated >1 km away (Table 1).

Figure 1. Flow chart describing the identification and enrollment of patients 
into the study.

http://links.lww.com/MD/H611
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Upon assessing patients for depression using the PHQ9 scale, 
PHQ 1, 2, and 4 ranked above average (1.5). Contrarily, the 
lowest score (0.2) was reported in PHQ9 related to suicidal 
thoughts (Table 2). Out of 145 patients, 48.3% showed a clin-
ical score of depression. Furthermore, 60.7% of those located 
within 1 km from the blast showed depression compared to 
40.4% in the >1 km group, thus showing significant categori-
zation. Moreover, only the former group showed a PHQ score 
of more than 10 (11.1), indicating a clinical score of depression. 
The difference between the 2 groups was statistically significant 
in PHQ 6 and 7, showing a higher incidence (0.9 and 1.3 respec-
tively) in the ≤1 km group compared to the >1 km group (0.5 
and 0.9, respectively).

Upon assessing participants for anxiety using the Generalized 
Anxiety Disorder scale, Generalized Anxiety Disorder 1, 2, 3, 
6, and 7 ranked above average (1.5). In addition, 95.1% of the 
participants showed a clinical score of anxiety (>10) with no 
statistically significant difference when comparing the distance 
from the blast (Table 2).

Patients were also evaluated for PTSD using the PCL-5 score. 
A score above average (2.0) was reported in PCL1, 4, 9, 10, and 
11. 66.2% of the participants showed a clinical score of PTSD 
(33.2 ± 15.4), but a difference between both groups could not be 
observed (Table 3).

Regarding the BISx score assessment, no findings were 
reported above average (1.5). The highest incidence was 
reported in the questions related to fatigue or tiring more eas-
ily, sensitivity to noise, restlessness, difficulty falling or staying 
asleep, feeling anxious or tense, and feeling depressed or sad 
(Table 4). The difference between the 2 groups was only sig-
nificant in BISx14 (taking longer to think), showing a higher 
incidence (1.3) in the ≤1 km group compared to the >1 km 
group (0.8).

Furthermore, the logistic regression assessing the association 
between PTSD score and participants’ characteristics showed 
that distance from the blast had a positive trend for an asso-
ciation with the PTSD score (aOR = 1.480, P = .47, 95% CI 
[0.557, 5.099]); however, the association did not reach a sig-
nificance. Moreover, our data showed that being young (aOR = 
0.968, P = .05, 95% CI [0.931, 1.000]) and male (aOR = 0.226, 
P = .01, 95% CI [0.073, 0.702]) are negatively associated with 
PTSD score. Furthermore, our data showed that participants 
who scored higher than 10 on PHQ-9 (aOR = 8.934, P < .001, 
95% CI [2.842, 28.089]) or high score on BISx score (aOR = 
1.075, P = .001, 95% CI [1.029, 1.123]) are associated with 
PTSD (Table 5).

4. Discussion
On August 4, 2020, Beirut experienced an unprecedented explo-
sion in its port located in a highly-populated city area. This 
explosion caused a flood of injured patients to present to the dif-
ferent EDs in the hospitals close to the explosion location. The 
ED at AUBMC received more than 370 patients during the first 
4 hours post the explosion. The accurate number of the patients 
who presented to AUBMC could not be recorded for multiple 
reasons, among which are that our facilities were affected by the 
blast and the registration process of the ED crashed due to the 
massive surge of patients flooding into it.[14,15]

We conducted this study to evaluate the psychological distur-
bances of the survivors of the Beirut Port explosion who presented 
to the ED of AUBMC. The study findings showed a negative 
association between the participants’ age (aOR = 0.968, P = 
.05, 95%CI [0.931, 1.000]) and the PCL-5 score. On the other 
hand, the patients who scored higher than 31 on the PCL-5 score 
were positively associated with being female (OR = 4.42, P = .01, 

Table 1

General demographic and injury characteristics of the participants.

  Total (145) 

Distance from blast

P value ≤1 km >1 km 

Age Yrs 39.8 ± 15.4 40.8 ± 14.9 39.2 ± 15.8 .55
Gender Female 58 (40) 26 (46.4) 32 (36) .23
 Male 87 (60) 30 (53.6) 57 (64)  
Head trauma? Yes 68 (46.9) 28 (50) 40 (44.9) .61
Loss of consciousness? Yes 29 (20) 15 (26.8) 14 (15.7) .14
Pre or post-blast amnesia? Yes 37 (25.5) 17 (30.4) 20 (22.5) .33
Any alteration in mental state at the time of the accident? Yes 66 (45.5) 29 (51.8) 37 (41.6) .24
Other neurological deficits? Yes 26 (17.9) 10 (17.9) 16 (18) 1.00
Diagnosed with a concussion? Yes 15 (10.3) 9 (16.1) 6 (6.7) .09
Any head injury or neurological complaints 0 42 (29) 17 (30.4) 25 (28.1) .24

1 38 (26.2) 9 (16.1) 29 (32.6)
2 26 (17.9) 11 (19.6) 15 (16.9)
3 16 (11) 7 (12.5) 9 (10.1)
4 15 (10.3) 7 (12.5) 8 (9)
5 6 (4.1) 3 (5.4) 3 (3.4)
6 2 (1.4) 2 (3.6) 0 (0)

Any head injury or neurological complaints Continuous 1.7 ± 1.6 1.9 ± 1.8 1.5 ± 1.4 .14
Head and face injury Yes 27 (19.1) 16 (28.6) 11 (12.9) .03
Spine injury Yes 2 (1.4) 0 (0) 2 (2.4) .52
Shoulder and arm injury Yes 28 (19.9) 11 (19.6) 17 (20) 1.00
Hip and leg injury Yes 21 (14.9) 9 (16.1) 12 (14.1) .81
Blast ear injury Yes 3 (2.1) 2 (3.6) 1 (1.2) .56
Abdomen and pelvic content Injury Yes 1 (0.7) 1 (1.8) 0 (0) .40
External skin Injury Yes 17 (12.1) 6 (10.7) 11 (12.9) .80
Fracture Yes 18 (12.8) 7 (12.5) 11 (12.9) 1.00
Cuts Yes 42 (29.8) 18 (32.1) 24 (28.2) .71
Bruises Yes 28 (19.9) 12 (21.4) 16 (18.8) .83
Sprain strain or dislocation Yes 3 (2.1) 2 (3.6) 1 (1.2) .56
Organ system injury Yes 1 (0.7) 0 (0) 1 (1.2) 1.00
Concussion Yes 12 (8.5) 7 (12.5) 5 (5.9) .22



4

Al Hariri et al. • Medicine (2022) 101:41 Medicine

Table 2 

Assessment of depression and anxiety scores of the participants stratified by the distance from the blast location.

   Distance from blast   

Total ≤1 km >1 km P value

PHQ1- Little Interest or pleasure in doing things? 1.5 ± 1 1.5 ± 1 1.5 ± 1 .89
PHQ2 - Feeling down, depressed or hopeless? 1.6 ± 1 1.6 ± 1 1.6 ± 1 .78
PHQ3 - Trouble falling or staying asleep or sleeping too much? 1.4 ± 1.1 1.6 ± 1.1 1.3 ± 1.1 .12
PHQ4 - Feeling tired or having little energy? 1.6 ± 1 1.8 ± 1 1.5 ± 1 .06
PHQ5 - Poor appetite or overeating? 1.2 ± 1 1.3 ± 1 1.1 ± 1 .11
PHQ6 - Feeling bad about yourself - or that you are a failure or have let yourself or your family 

down?
0.7 ± 0.9 0.9 ± 1.1 0.5 ± 0.8 .02

PHQ7 - Trouble concentrating on things, such as reading the newspaper or watching television? 1 ± 1 1.3 ± 1 0.9 ± 0.9 .03
PHQ8 - Moving or speaking so slowly that other people could have noticed? Or so fidgety or 

restless that you have been moving a lot more than usual?
0.7 ± 0.9 0.8 ± 1 0.7 ± 0.9 .27

PHQ9 - Thoughts that you would be better off dead, or thoughts of hurting yourself in some way? 0.2 ± 0.6 0.3 ± 0.7 0.1 ± 0.5 .13
PHQ-9 score 9.9 ± 5.4 11.1 ± 5.6 9.1 ± 5.3 .03
PHQ-9 categories (score ≥ 10) No depression 75 (51.7) 22 (39.3) 53 (59.6) .03

Depression 70 (48.3) 34 (60.7) 36 (40.4)
GAD1 - Feeling nervous, anxious or on edge 1.9 ± 0.5 1.9 ± 0.6 2 ± 0.4 .34
GAD2 - Not being able to stop or control worrying 2 ± 0.4 1.9 ± 0.5 2 ± 0.4 .64
GAD3 - Worrying too much about different things 2 ± 0.5 1.9 ± 0.6 2 ± 0.3 .59
GAD4 - Trouble relaxing 1.1 ± 0.5 1.1 ± 0.5 1 ± 0.4 .30
GAD5 - Being so restless that it is hard to sit still 1 ± 0.3 1 ± 0.2 1 ± 0.4 .24
GAD6 - Becoming easily annoyed or irritable 2 ± 0.3 2 ± 0.3 2 ± 0.2 .99
GAD7 - Feeling afraid as if something awful might happen 1.8 ± 0.5 1.8 ± 0.6 1.9 ± 0.5 .18
GAD score 11.8 ± 2 11.6 ± 2.2 11.9 ± 1.9 .42
GAD-7 categories
(score ≥ 10)

No anxiety 5 (4.9) 3 (7.3) 2 (3.2) .38
Anxiety 98 (95.1) 38 (92.7) 60 (96.8)

GAD = generalized anxiety disorder, PHQ = patient health questionnaire.

Table 3 

Assessment of post-traumatic stress syndrome score of the participants stratified by the distance from the blast location.

 Total 

Distance from blast

P value ≤1 km >1 km 

PCL1 - Repeated, disturbing, and unwanted memories of the stressful experience? 2 ± 1.4 1.9 ± 1.4 2 ± 1.4 .62
PCL2 -Repeated, disturbing dreams of the stressful experience? 0.9 ± 1.1 0.9 ± 1.1 0.9 ± 1.1 .73
PCL3 -Suddenly feeling or acting as if the stressful experience were actually happening 

again (as if you were actually back there reliving it)?
1.2 ± 1.2 1.3 ± 1.3 1.2 ± 1.2 .64

PCL4 -Feeling very upset when something reminded you of the stressful experience? 2.3 ± 1.3 2.2 ± 1.3 2.3 ± 1.2 .76
PCL5 -Having strong physical reactions when something reminded you of the stressful 

experience (for example, heart pounding, trouble breathing, sweating)?
1.8 ± 1.4 2 ± 1.4 1.7 ± 1.4 .15

PCL6 -Avoiding memories, thoughts, or feelings related to the stressful experience? 1.7 ± 1.3 1.8 ± 1.4 1.6 ± 1.3 .52
PCL7 -Avoiding external reminders of the stressful experience (for example, people, 

places, conversations, activities, objects, or situations)?
1.2 ± 1.3 1.2 ± 1.3 1.3 ± 1.4 .71

PCL8 -Trouble remembering important parts of the stressful experience? 1 ± 1.3 1.2 ± 1.4 0.8 ± 1.1 .15
PCL9 -Having strong negative beliefs about yourself, other people, or the world (for 

example, having thoughts such as: I am bad, there is something seriously wrong with 
me, no one can be trusted, the world is completely dangerous)?

2.1 ± 1.5 2.4 ± 1.5 1.9 ± 1.5 .11

PCL10 -Blaming yourself or someone else for the stressful experience or what happened 
after it?

2.7 ± 1.4 2.8 ± 1.4 2.6 ± 1.5 .42

PCL11 -Having strong negative feelings such as fear, horror, anger, guilt, or shame? 2.1 ± 1.4 2.1 ± 1.4 2.1 ± 1.4 .81
PCL12 -Loss of interest in activities that you used to enjoy? 1.5 ± 1.4 1.4 ± 1.4 1.6 ± 1.4 .49
PCL13 -Feeling distant or cut off from other people? 1.2 ± 1.3 1.4 ± 1.3 1.1 ± 1.3 .23
PCL14 -Trouble experiencing positive feelings (for example, being unable to feel 

happiness or have loving feelings for people close to you)?
1.8 ± 1.3 1.6 ± 1.3 1.9 ± 1.3 .15

PCL15 -Irritable behavior, angry outbursts, or acting aggressively? 1.8 ± 1.4 2 ± 1.4 1.7 ± 1.4 .19
PCL16 -Taking too many risks or doing things that could cause you harm? 0.7 ± 1.1 0.7 ± 0.9 0.8 ± 1.2 .67
PCL17 -Being super alert or watchful or on guard? 2.19 ± 1.3 2.45 ± 1.4 2.03 ± 1.3 .07
PCL18 -Feeling jumpy or easily startled? 1.8 ± 1.4 .9 ± 1.4 1.7 ± 1.3 .44
PCL19 -Having difficulty concentrating? 1.4 ± 1.3 1.6 ± 1.3 1.2 ± 1.2 .15
PCL20 -Trouble falling or staying asleep? 1.8 ± 1.4 1.9 ± 1.3 1.7 ± 1.4 .54
PCL score 33.2 ± 15.4 34.7 ± 16.4 32.3 ± 14.7 .35
PCL-5 (score ≥ 31) No PTSD 49 (33.8) 18 (32.1) 31 (34.8) .86

PTSD 96 (66.2) 38 (67.9) 58 (65.2)

PCL = PTSD Checklist for DSM.
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95%CI [1.425, 14.285]), the PHQ-9 score (aOR = 8.934, P < 
.001, 95%CI [2.842, 28.089]), and the BIXs scores (aOR = 1.075, 
P = .001, 95%CI [1.029, 1.123]) of the participants. Nevertheless, 
the logistic regression model failed to find any association between 
the ’articipants’ distance from the blast center (aOR = 1.480, P = 
.47, 95%CI [0.557, 5.099]) and the PCL-5 score.

The association between age and PTSD was previously 
discussed in the literature on post-natural disasters such as 
floods and earthquakes. However, there is a paucity of reports 
discussing the effect of a blast similar to what happened in 
Beirut, which was man-made erroneous storage and officials’ 
negligence effect. The nature of the causes of the Beirut blast 
makes this event peculiar and unique compared to other natu-
ral disasters because human-related disasters could have been 
avoided if the causes had been circumvented. Moreover, it was 
previously reported that the PTSD prevalence among the survi-
vors of man-made disasters exceeds those caused by nature.[16,17] 
Nevertheless, the psychological impact of disasters could be 
compared to other previous events that led to casualties and 
injuries.

For instance, the results showed that more than 2-quarters of 
our participants’ scores fell in the PTSD category of PCL-5. This 
percentage falls within the range of PTSD prevalence (25%–
75%) of previous reports focused on the survivors of man-made 
disasters.[16–18] It is worth noting that we assessed for PTSD in 
our participants during a similar timeframe to the aforemen-
tioned reports.

The age of the participants in this study showed a negative 
association with the PCL-5 scores. Guo et al showed a simi-
lar association between age and PTSD among 1369 earthquake 
survivors in China.[19] Nevertheless, other reports either failed to 
show an association between age and PTSD[20] or showed a pos-
itive association,[21–23] which is opposite to the reported results 
in this study. The latter studies were all conducted post-natural 
(earthquake or flood) disasters.

Previously, it was reported that previous traumatic encounters 
could increase the risk of developing PTSD in any consequent 
traumas.[24,25] During the last 50 years, Lebanon experienced 
many traumatic events and wars. All these events caused a lot 
of injured civilians and fatalities. Therefore, we expected the 
older generation in our cohort to show a higher association with 
PTSD; however, the results showed the contrary. The negative 
association between PTSD and age in this sample is worth fur-
ther investigation into the reasons for such findings.

As for the association between being a female and PTSD, this 
study showed that females are more than 4 times as likely to 
have PTSD than males. There is a consensus in the literature 
that females have higher odds of having PTSD than males, and 
the prevalence of PSTD among females is higher than that in 
males.[19,22,23,26,27] Along these lines, multiple reports in the liter-
ature showed a high association between depression and PTSD 
in adults and adolescents.[26,28,29] For instance, in a cohort con-
ducted by Jordan et al, including 36,897 participants, the prev-
alence of PTSD and depression in survivors of the 9/11 World 
Trade Center terrorist attacks was 14.3% and 15.6%, respec-
tively.[30] In addition, this study showed that participants with 
a high PHQ-9 score were at least 8 times more likely to have 
PTSD than a low PHQ-9 score.

Table 4 

Assessment of brain injury score of the participants stratified by the distance from the blast location.

 Total 

Distance

P value ≤1 km >1 km 

BISx1 - Headaches 0.9 ± 1.1 1.1 ± 1.3 0.8 ± 1 .24
BISx2 - Feeling dizzy 0.7 ± 1 0.6 ± 1 0.7 ± 1 .77
BISx3 - Loss of balance 0.6 ± 0.9 0.6 ± 0.9 0.6 ± 0.8 .97
BISx4 - Poor coordination, clumsy 0.3 ± 0.7 0.2 ± 0.6 0.3 ± 0.7 .40
BISx5 - Nausea 0.4 ± 0.8 0.5 ± 0.9 0.4 ± 0.8 .56
BISx6 - Fatigue, tiring more easily 1.4 ± 1.2 1.5 ± 1.3 1.4 ± 1.2 .69
BISx7 - Vision problems, blurring, trouble seeing 0.5 ± 0.9 0.7 ± 1 0.5 ± 0.9 .25
BISx8 - Being irritable, easily angered 0.5 ± 1 0.6 ± 1 0.5 ± 1 .69
BISx9 - Sensitivity to light 0.2 ± 0.7 0.4 ± 0.9 0.2 ± 0.5 .09
BISx10 - Feeling frustrated or impatient 1.2 ± 1.3 1.2 ± 1.3 1.3 ± 1.3 .78
BISx11 - Sensitivity to noise 1.4 ± 1.3 1.4 ± 1.3 1.3 ± 1.3 .76
BISx12 - Poor concentration 0.4 ± 0.8 0.5 ± 1.1 0.3 ± 0.6 .19
BISx13 - Change in taste and/or smell 1.1 ± 1.2 1.1 ± 1.2 1.1 ± 1.2 .91
BISx14 - Taking longer to think 1 ± 1.2 1.3 ± 1.2 0.8 ± 1.1 .05
BISx15 - Loss of appetite or increased appetite 0.3 ± 0.7 0.4 ± 0.9 0.3 ± 0.6 .48
BISx16 - Blurred vision 0.8 ± 1.1 1 ± 1.1 0.7 ± 1 .10
BISx17 - Forgetfulness, can't remember things 0.7 ± 1.1 0.8 ± 1.1 0.7 ± 1 .59
BISx18 - Double vision 0.8 ± 1.1 0.8 ± 1.1 0.9 ± 1.1 .79
BISx19 - Difficulty making decisions 0.7 ± 1 0.8 ± 1.1 0.6 ± 0.9 .13
BISx20 - Restlessness 1.3 ± 1.2 1.4 ± 1.2 1.2 ± 1.2 .36
BISx21 - Difficulty falling or staying asleep 1.3 ± 1.3 1.5 ± 1.3 1.3 ± 1.3 .38
BISx22 - Feeling anxious or tense 1.4 ± 1.3 1.5 ± 1.3 1.4 ± 1.3 .69
BISx23 - Feeling depressed or sad 1.3 ± 1.3 1.2 ± 1.2 1.3 ± 1.3 .48
BISx Score 19.3 ± 14.6 20.8 ± 14.7 18.4 ± 14.5 .34

BISx = brain injury symptoms.

Table 5

Logistic regression assessing the association between the 
participant’s characteristics and PCL-5 score greater than 31.

  aOR P 95% CI 

Distance from the blast (reference ≤1 km) 1.480 .47 [0.557, 5.099]
Age (continuous) 0.968 .05 [0.931, 1.000]
Gender (Reference is “Female”) 0.226 .01 [0.073, 0.702]
PHQ-9 score (Reference “PHQ < 10”) 8.934 <.001 [2.842, 28.089]
BISx score (continuous) 1.075 .001 [1.029, 1.123]

Variables excluded from the model are Any Head or Neurological symptoms and any 
previous comorbidities. Model characteristics: Omnibus P = .043, R2 = 0.560, Hosmer = 
0.051.
aOR = adjusted odds ratio, BISx = brain injury symptoms, PCL-5 = PTSD Checklist for DSM-5, 
PHQ = patient health questionnaire.
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On another note, this study showed that the BISx score is 
associated PCL-5 score. Stein et al indicated that the prevalence 
of PTSD in TBI cases is more than in non-head trauma con-
trols after 3 to 6 months of their injury.[31] Moreover, Roden-
Foreman et al, in their longitudinal cohort study, indicated that 
an antecedent TBI is a predictor of PTSD among the partici-
pants.[32] Furthermore, Hoge et al surveyed 2525 soldiers about 
mTBI; PTSD was reported in more than 40% of injured soldiers 
who experienced a loss of consciousness.[5] Another prospective 
study by Fares et al, reporting 417 injury cases due to cluster 
munitions, showed that almost all victims of head and face inju-
ries developed PTSD symptoms such as post-traumatic head-
aches (80%) and depressive symptoms (72%).[33]

This study’s results align with the findings of other reports con-
cerning the association between gender, depression, and concus-
sion with PTSD. To our best knowledge, our study is the first to 
assess the psychological disturbance in the Beirut Port Blast adult 
survivors. On the other hand, the negative association between 
age and PTSD in the study participants warrants a further inves-
tigation to delineate the reasons for such an association.

As for the study limitation, the participants’ pool was from 
1 ED where the patients presented after the blast event. This 
might limit the findings’ generalizability for all the blast vic-
tims. However, AUBMC ED received a large number of survi-
vors who presented during the first few hours post the blast. 
Additionally, we conducted the study by calling the survi-
vors through their phone numbers registered on their medi-
cal charts. We adopted the data collection over the phone to 
maintain social distancing, reduce the need for the patients to 
present to the hospital for research-related visits, and abide by 
the IRB general COVID-19 regulations to minimize the risk of 
patient exposure. Unfortunately, many of the patients’ charts 
had missing or wrong phone numbers on the charts, especially 
the patients who presented for the first time to the AUBMC 
ED. Additionally, we lost to reach some patients after multiple 
calling attempts.

Taken together, these data were collected post-Beirut Port 
blast to assess the psychological disturbances in a cohort of 
patients who presented to the AUBMC ED. We found that 
2-thirds of the survivors of the Beirut Port blast had PTSD, 
which was associated with being young, being female, and hav-
ing depression and symptoms of concussion. Further investi-
gations are required to delineate the drivers of the association 
between young age and PTSD. On another note, we have col-
lected serum samples from some of the study subjects to eval-
uate brain-specific biomarkers to assess the potential protein 
changes at chronic time points that are indicative of blast-in-
duced injury in a follow-up study.
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