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The explosion of 3,000 tons of ammonium nitrate on August 4, 2020, in the port of Beirut resulted in
human tragedy and extensive property damage. As 1 of the largest man-made disasters to affect a popu-
lation in peacetime, the explosion attracted global attention and support. The disaster happened in a
complex socioeconomic context, even by the standards of Lebanon, a country that has witnessed chal-
lenging conditions throughout its modern history. Disasters of this scale, although fortunately rare, have
major psychological consequences on affected communities that may extend into the distant future. An
online survey was conducted 2 months following the explosion to assess rates and correlates of depres-
sion and posttraumatic stress disorder (PTSD) among population exposed to the August 4 explosion.
Mental health was assessed using Arabic-validated scales, including the Patient Health Questionnaire
and PTSD Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. Of the
2,078 participants that completed the survey, 37% met criteria for PTSD, and 80% were screened as
having any depression, one fourth of whom (26.8%, n = 542) were screened as moderately-to-severely/
severely depressed at the time of the study. Most affected were those closest to the site of the explosion,
especially those with lower socioeconomic status and women. Help-seeking following the explosion, in
particular from mental health professionals, was limited. Documenting the mental health impact of the
Beirut explosion is integral to advocating for an emergency mental health response that would better
respond to similar disasters and ensure appropriate mental health care for those identified as most affect
and at-risk of depression and PTSD.
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At exactly 6:08 p.m. on Tuesday August 4, 2020, a massive
explosion took place at the port of the Lebanese capital, Beirut, a
densely populated city of 1.5 million inhabitants. The immediate
trigger for the detonation remains subject to an ongoing investiga-
tion, but it is believed to have led to the largest ever explosion of
ammonium nitrate, a dangerous fertilizer, in history (Guglielmi,
2020). The human toll included over 200 deaths and missing indi-
viduals in addition to 6,500 direct injuries. The explosion exten-
sively damaged residential neighborhoods, business premises, and
public service institutions including two or three hospitals around

the explosion area. At least 70,000 homes were damaged, displac-
ing up to 300,000 people overnight. Health-care facilities, already
struggling with the COVID-19 pandemic, were overwhelmed with
an influx of casualties (ReliefWeb, 2020). At the time, the Leba-
nese population was already grappling with the effects and anxi-
eties of a global pandemic, an economic collapse, and a political
uncertainty that had been ongoing since October 2019, all of
which have resulted in loss of income for many families, a wave
of emigration, and cessation of many essential services.

Before the explosion, the latest mental health nationwide house-
hold survey conducted almost 20 years ago had shown that one in
four Lebanese adults would had suffered from a psychiatric disor-
der in their lifetime (Karam et al., 2006). The 12-month prevalence
of posttraumatic stress disorder (PTSD) in Lebanon was estimated
at 2% despite nearly half of the respondents reporting exposure to
war-related traumatic events in their lifetime, which was also asso-
ciated with other mood and anxiety disorders (Karam et al., 2006).
The geriatric population was found less burdened by psychiatric
disorders with a 12-month prevalence of 10.6% compared with
18.5% in adults under the age of 60 (Karam et al., 2016). A more
recent study in 2016 revealed a 30-day prevalence of 26.1% for
psychiatric disorders among adolescents residing in Greater Beirut
(Maalouf et al., 2016).
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A disaster is defined as “a serious disruption of the functioning
of a community or a society at any scale due to hazardous events
interacting with conditions of exposure, vulnerability and capacity,
leading to one or more of the following: human, material, eco-
nomic and environmental losses and impacts” (United Nations
Office for Disaster Risk Reduction [UNDRR], n.d.). Research into
postdisaster mental health, whether natural or man-made, is a
growing field that faces significant challenges (Neria et al., 2008).
Evidence from the World Mental Health Surveys reveals that
under 5% of the general population globally will meet criteria for
disaster-induced PTSD, although some research reports a propor-
tion reaching up to 40% (Bromet et al., 2017).
The literature relating to the traumatic effect of disasters has

covered hurricanes, tsunamis, earthquakes, explosions, and large-
scale terrorist attacks. Estimates suggest that one in four earth-
quake survivors subsequently develop PTSD (Rosellini et al.,
2018). A study on ethnic minority youth exposed to Hurricane
Katrina showed disturbingly high rates of persistent PTSD symp-
toms (Weems et al., 2010). The interplay between PTSD and other
psychiatric disorders is complex. A psychiatric diagnosis increases
the likelihood of developing PTSD (Tortella-Feliu et al., 2019).
Comorbidity between depression and PTSD is estimated at 50%
(Flory & Yehuda, 2015). PTSD symptoms post disaster are also a
gateway to future psychiatric problems. Individuals with a history
of PTSD were more likely to develop postdisaster PTSD in the
2010 earthquakes that struck the coast of central Chile (Fernandez
et al., 2017).
Several studies have shown that the prevalence of PTSD after

human-made and technological disasters, such as bridge collapses,
dam failures, and industrial, maritime, and aviation accidents
(Schooler, 2001), is often higher than after natural disasters (Neria
et al., 2008). Trauma sequelae following terrorist attacks seem to
be even more severe and more persistent. Results of a cross-sec-
tional survey that compared the mental well-being among people
exposed to a flood in Punjab, those exposed to terrorism in Khyber
Pakhtunkhwa, and those exposed to suicide bombing (terrorism)
in Islamabad revealed that the prevalence of PTSD was higher
among those exposed to terrorism than to floods (Riaz et al.,
2015). Another study of PTSD symptom cluster revealed that vic-
tims of terrorist attacks were more likely to report higher severity
of PTSD, and in particular avoidance/numbing symptoms, com-
pared with victims of other traumatic events (Pozza et al., 2019).
Following the 9/11 attack, studies have shown rapid symptom

resolution in the first 6 months after the traumatic event (Galea et
al., 2003). Nonetheless, posttraumatic stress symptoms in 20% to
30% of the 1995 Tokyo subway sarin attack victims were still de-
tectable 20 years after the incident (Nakamine et al., 2018). Event-
specific factors that were associated with ongoing PTSD diagnosis
6 months after the 9/11 attacks were having experienced fear of
personal injury or death at the time of the event, experiencing a
panic attack, and/or losing a job as a result of the attack (Galea et
al., 2003).

Purpose of the Present Study

The Beirut Explosion Psychological Impact study was con-
ducted to investigate the proportion of people with depression and
PTSD following the August 4 explosion and to delineate the main
factors associated with both mental health conditions. Our study

also considered the wider context of the disaster that includes a
complex web of stressors intrinsic to Lebanon, such as a national
financial collapse and the related political unrest, and extrinsic to
Lebanon, including the COVID-19 pandemic. Documenting the
mental health impact of the Beirut explosion is integral to advocat-
ing for an emergency mental health response that would better
respond to similar disasters and ensure appropriate mental health
care for those identified as most affect and at-risk of depression
and PTSD.

Method

Sample

An online cross-sectional survey was conducted targeting
respondents aged 18 years or older who were exposed to the
explosion on August 4, 2020. Exposure was not defined strictly as
being physically present near the explosion, but was rather defined
using the definition of Criterion A in the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM–5; American
Psychiatric Association, 2013), which recognizes witnessing the
event and learning of others being affected as exposure sufficient
to induce a traumatic response.

A nonprobabilistic sampling technique, mainly snowball sam-
pling, was used to recruit participants from the general population.
Our aim was to reach the largest possible sample in the general
population within the data collection time frame of 2 weeks.

The survey was developed using LimeSurvey, and the generated
survey link was shared on various social media platforms for 2
weeks in October 2020 (75 days after the date of the explosion).
Participants were recruited via postings on Facebook, Instagram,
Twitter, and WhatsApp.

The study was approved by the institutional review board at the
American University of Beirut. Online consent was obtained; all
potential respondents who clicked on the link were asked to care-
fully read an informed consent form before entering the survey.
The consent form emphasized the anonymous and voluntary na-
ture of the study, among other important ethical considerations
such as sharing with the respondents contact information of vari-
ous centers providing mental health care, in addition to the oppor-
tunity to consult with members of the research team directly for
psychiatric or psychosocial support in case they felt triggered in
any way by the questions.

Instruments

The online survey was divided into six sections: “Sociodemo-
graphic,” “August 4th Beirut Explosion,” “Psychological Condi-
tion,” “Relief Efforts,” and two standardized tools: The Patient
Health Questionnaire (PHQ-9) and the PTSD Checklist for DSM–5
(PCL-5). Both English and Arabic versions of the survey were
made available for participants to choose from depending on their
preference. The survey took on average 15 min to complete.

Sociodemographic

Sociodemographic data included questions on age (18–24,
25–29, 30–39, 40–49, 50–59, or 60þ); gender (male, female, or
other); nationality (Lebanese/dual citizens or non-Lebanese);
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working status (working, nonworking, or student); highest level of
education attained (some high school or lower till postgraduate
degree); marital status (single, engaged, married, ever married
including separated, widowed, or divorced); and self-perceived
socioeconomic status (a little/lot poorer, about the same, or a little/
lot richer).

August 4 Beirut Explosion and Relief Efforts

Level of exposure to the August 4 Beirut explosion was
assessed through several questions to capture proximity to the
explosion (whether participants were in Beirut and which area,
outside Beirut, or outside Lebanon), injuries sustained by the par-
ticipants or their loved ones, whether any family and/or friends
were killed, property damage, workplace damage, and temporary/
permanent or no displacement due to the explosion.
Few questions assessed relief work involvement, such as

belonging to a relief organization or involvement in disaster relief
work; level of involvement in the postdisaster relief efforts; time
between disaster and initiating postdisaster relief work; prior
involvement in relief efforts following a disaster; and having had
formal training in disaster relief efforts.

General Mental Health

General mental health was assessed using the validated PHQ-9,
a nine-item depression scale that scores each of the DSM-IV crite-
ria on a scale ranging from 0 (not at all) to 3 (nearly every day).
Scoring typically assesses an initial diagnosis of depression and
allows for monitoring severity over time for newly diagnosed
patients and patients undergoing any current treatment for depres-
sion. For this study, the items were summed up, and the total score
(0–27) was categorized into no depression (score 0–4), mild (5–9),
moderate (10–14), moderately severe (15–19), and severe depres-
sion (20–27; Kroenke et al., 2001). The Arabic-validated scale
was used in the Arabic version of the survey with the same cutoff
score of 5 (Sawaya et al., 2016).

Posttraumatic Stress Symptoms

Posttraumatic stress symptoms were assessed using the PCL-5,
which is a standardized scale that assesses the 20 DSM–5 symp-
toms of PTSD in the preceding month, providing a provisional
PTSD diagnosis. It is rated on a 5-point Likert-type scale ranging
from 0 (not at all) to 4 (extremely). The total score can determine
severity on a range of 0 to 80. A diagnosis for provisional PTSD
can be done using one of two methods. Either through using a bi-
nary cutoff score of 31 to 33 above which the diagnosis is consid-
ered present. A second method treats each item score of 2 (equal
to moderately or higher) as a a reflection of a present symptom
aligned with the DSM–5 diagnostic criteria and rules (Weathers et
al., 2013). For the purpose of our study, a cutoff score of $32 was
used as a positive screen for PTSD. The Arabic version of PTSD
PCL-5 used in this study had been validated in Arabic on Iraqi dis-
placed populations (Ibrahim et al., 2018).

Psychosocial Condition

The participants’ psychosocial condition was assessed through
questions on social support after the explosion (whether they
received any, and, if received, who from), past trauma exposure
(whether they were previously exposed to a traumatic event, and,

if so, what was the nature of the trauma), current stressors (finan-
cial situation, the COVID-19 pandemic, security concerns, among
others), and mental health status, including formal diagnoses
before and/or after the explosion.

Data Analysis

Data were analyzed using Stata (Version 15.1). First, descriptive
statistics were generated to understand the distribution of the
responses on all measures. Binary regression models (in the case
of PCL-5) and multinomial regression models (in the case of
PHQ-9) were used to assess the association between the mental
health outcomes and various measured stressors and risk factors,
controlling for possible confounding effects (such as: age, gender,
and other potential confounding factors) determined a priori based
on published literature.

Results

Descriptive

Sociodemographics

A total of 2,078 participants completed the survey. As shown in
Table 1, participants’ age was distributed as follows: 22.8% (n =
470) aged 18 to 24; 18.7% (n = 385) aged to 25–29; 25.4% (n =
523) aged 30 to 39; 17.5% (n = 360) aged 40 to 49; 9.6% (n = 198)
aged 50 to 59; and 6.2% (n = 127) aged 60 or above. About three
quarters of the sample were women (76.3%), and most participants
were Lebanese/dual citizens (94.0%). Slightly more than one third
(37.2%; n = 765) held a bachelor’s degree, another third (33.5%;
n = 690) held a graduate degree, and 14.2% (n = 292) held a post-
graduate degree. Two thirds of the sample (67.7%; n = 1,388) were
working/employed at the time of survey. Half of the sample (50.6%;
n = 1042) was single, and 40.5% (n = 834) were married. Regarding
perceived socioeconomic status, 45.8% (n = 916) reported being a
little or a lot richer than others, whereas 47.0% (n = 939) reported
being about the same.

Explosion-Related Factors and Relief Efforts

Table 2 shows the distribution of the explosion-related factors
and subsequent relief efforts. At the time of the explosion, 11.3%
(n = 234) of survey respondents were in District 1 (the site closest
to the explosion); 15.9% (n = 329) in District 2; 28.0% (n = 580)
in District 3 (the Beirut district farthest apart from the explosion);
and 4.0% (n = 82) in an unspecified district in Beirut. About a
third of the sample (34.8%, n = 721) was outside Beirut but in
Lebanon, and 6.2% (n = 128) was outside Lebanon. Most partici-
pants (84.6%, n = 1,646) did not sustain any personal injuries
(76.82% of those who were in Beirut at the time of the explosion).
Of the total sample, 43.0% (n = 893) reported having had either a
family member or friend who were injured but not killed, and
13.7% (n = 284) had a family member or friend killed. The major-
ity of the sample had sustained either no damage to their place of
residence (42.0%, n = 866) or minor damages (50.2%, n = 1,035).
About half of the sample (49.7%, n = 766) experienced minor
workplace damages, and the majority (81.7%, n = 1,530) did not
have their cars/vehicles damaged. The vast majority (83.5%, n =
1,717) was not displaced.
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More than half of the participants (57.0%; n = 1,185) were
involved in donation efforts after the explosion (campaigning,
fundraising, donating money, or materials), 28.9% (n = 601) were
involved in groundwork (clean-up, reconstruction, or working
with family members or close contacts of dead or missing people),
and 13.9% (n = 288) assisted the injured or removed dead bodies.

Psychosocial Factors

Half of the participants (51.7%; n = 1,075) had experienced
one lifetime trauma at the time of survey completion. The most
commonly reported type of trauma was war-related (bombing,
shooting, or air raids), with 62.9% of participants (n = 1,307)
having experienced this. In all, 63.3% (n = 1,316) had experi-
enced one stressor in the month before survey completion (lost a
job, experienced the death of a loved one for a reason other than
the explosion, got severely sick due to COVID-19, had someone
close to them get severely sick due to COVID-19, or other stres-
sors) as shown in Table 3.

Prevalence of Major Depressive Disorder and Symptoms
of PTSD in the Sample

The prevalence of symptoms of PTSD in the sample was
37.20% (n = 773). The vast majority (81%; n = 1,683) of the sam-
ple met the criteria for any depression, and the severity was

distributed as follows: 32.82% mild (n = 682); 22.09% moderate (n =
459); 14.87% moderately severe (n = 309); and 11.21% severe (n =
233). The prevalence of symptoms of PTSD by location of partici-
pants at the time of the explosion is shown in Figure 1.

Factors Associated With PTSD andMajor Depressive
Disorder

Sociodemographics

Table 4 presents the adjusted odds ratios and 95% confidence
intervals of a model including all sociodemographics. Sociodemo-
graphic factors that were statistically significantly related with
lower odds of PTSD include the following: male sex (odds ratio
[OR] = 0.53 [0.42, 0.67]), postgraduate education (OR = 0.39
[0.18, 0.84]), and being married (OR = 0.7 [0.54, 0.91]). Older
age was also associated with lower odds of PTSD. Compared to
participants aged 18 to 24 years, the odds of PTSD in each of these
age groups was as follows: 40 to 49 years (OR = 0.51 [0.34,
0.77]); 50 to 59 years (OR = 0.44 [0.27, 0.70]); and 60þ years
(OR = 0.33 [0.18, 0.59]). Respondents who perceived themselves
as being a little or a lot poorer than most were at a higher odd of
PTSD (OR = 2.49 [1.69, 3.67]).

Concerning depression, respondents who were 60 years or older
(vs. those aged 18–24 years) were more likely to be screened as non-
depressed as compared with those having mild depression (OR =
1.99 [1.01, 3.94]). As shown in Table 2, compared with participants
aged 18 to 24 years (reference category), participants in older age
categories were less likely to have moderate or moderate-to-severe
or severe depression (vs. mild). Men were also more likely to be
nondepressed than screened as having mild depression (OR = 1.54
[1.18, 2.00]). Participants who perceived themselves to be a little/lot
poorer than others (vs. a little/richer) were at higher odds of screen-
ing positive for moderate-to-severe (OR = 2.52 [1.48, 4.21]) and
severe depression (OR = 3.93 [2.24, 6.88]). Even participants who
perceived themselves to be “about the same as others” (vs. a little/lot
richer) were more likely to possibly suffer from severe depression
(OR = 1.43 [1.01, 2.02]).

Beirut Port Explosion-Related Factors

Table 5 presents the association between each explosion-related
factor and the assessed mental health outcomes, controlling for all
statistically significantly related sociodemographics as per Table
4. The odds of endorsing PTSD symptoms decreased progres-
sively the further away the participants were from the site of
explosion. A similar trend was seen for the odds of being screened
positive with severe (vs. mild) depression (odds decreased further
away from the explosion site). Sustaining one personal injury (vs.
none) and having a family member or friend killed (vs. none) sig-
nificantly increased the odds of developing both PTSD and severe
depression. In fact, the odds of PTSD and severe depression
increased as the total number of family members or friends who
were injured/killed increased. Specifically, for PTSD, a dose-
response relationship was observed, whereby closer exposure to
deaths and injuries increased the odds of PTSD. With regard to
depression, participants who experienced 3 deaths or injuries had
three-fold odds of being severely vs. mildly depressed. Major resi-
dence damages were associated with higher odds of PTSD and
severe depression (vs. mild). Work damages, as well as displacement,

Table 1
Distribution of Sociodemographics in the Sample (N = 2,078)

Sample characteristics Percentage (n)

Age (years)
18�24 22.8 (470)
25�29 18.7 (385)
30�39 25.4 (523)
40�49 17.5 (360)
50�59 9.6 (198)
60þ 6.2 (127)

Sex
Female 76.3 (1,575)
Male 23.7 (489)

Nationality
Lebanese/dual citizens 94.0 (1,927)
Non-Lebanese 6.0 (123)

Highest level of education
Some high school or lower 2.0 (42)
High school graduate 4.4 (91)
Some college credit, no degree 8.6 (177)
Bachelor’s degree 37.2 (765)
Graduate degree 33.5 (690)
Postgraduate degree 14.2 (292)

Current working status
Working 67.7 (1,388)
Nonworking 18.3 (376)
Student 14.0 (287)

Marital status
Single 50.6 (1,042)
Engaged 4.1 (84)
Married 40.5 (834)
Ever-married 4.8 (99)

Perceived socioeconomic status
A little/lot richer 45.8 (916)
About the same 47.0 (939)
A little/lot poorer 7.3 (145)
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were statistically significantly associated only with increased odds of
PTSD (OR = 1.58 [1.16, 2.16] for workplace damages; OR = 1.08
[1.39, 3.10] for ongoing displacement at the time of survey comple-
tion) but not depression. Involvement in postexplosion relief efforts
of groundwork increased the odds of PTSD (OR = 1.28 [1.03, 1.59])
and being screened as moderate-to-severely depressed (vs. mildly;
OR = 1.52 [1.13, 2.04]); donation efforts seemed to decrease the
odds of developing moderately severe or severe depression (OR =
0.55 [0.41, 0.75] and OR = 0.67 [0.49, 0.93], respectively).
In a supplementary table (Table S1 in the online supplemental

materials), we show the results of a model including all the explo-
sion-related factors, adjusted for sociodemographics, and indica-
tors of previous mental health illness or trauma. Statistically

significant predictors of PTSD included proximity to the explosion
site (OR = .58 [0.39, 0.88] for those outside Beirut and OR = .50
[0.28, 0.89] for those outside Lebanon, each versus closest district
to the explosion site); having a family/friend killed (OR = 1.62
[1.18, 2.22]); major residence damages (OR = 1.70 [1.05, 2.72]);
and having a car/vehicle damaged (OR = 1.68 [1.25, 2.25]). For
depression, specifically the odds of being severely (vs. mildly)
depressed, the predictors that remain statistically significant
included closer proximity to the explosion site, having a family
member or friend killed (OR = 1.67 [1.03, 2.71]), and having a
car/vehicle damaged (OR = 1.87 [1.17, 2.98]).

Factors Associated With Help-Seeking

About two third of the sample (62.2%; n = 1,293) did not seek
any help following the explosion, 26.3% (n = 547) sought nonpro-
fessional help (friends, family, and social media), and 11.5% (n =
238) sought professional help (medical doctor, psychiatrist, psy-
chologist, and hotline). Table 6 presents the factors associated
with help-seeking, including current mental health predictors
(PTSD/major depressive disorder [MDD]), explosion-related fac-
tors, and sociodemographic factors (model includes all indicators).
Older people (above age 40) and men were less likely to seek help
of any kind. Married people were less likely to seek professional
help (OR = .52 [0.34, 0.78]), and those who perceived their socioe-
conomic status to be a little or a lot lower than others were more
likely to seek nonprofessional help (OR = 1.62 [1.04, 2.53]). Those
screening positive for PTSD were more likely to seek help, both
nonprofessional (OR = 1.59 [1.09. 2.33]) and professional (OR =
2.18 [1.31, 3.63]). Having a psychiatric diagnosis before the
explosion predicted professional help seeking (OR = 2.90 [1.73,
4.85]). Temporary displacement predicted help-seeking from non-
professionals (OR = 1.85 [1.26, 2.71]) and professionals (OR =
2.07 [1.28, 3.33]).

Discussion

Through a survey open to the general population, we aimed to
quantify the prevalence of PTSD and MDD 2 to 3 months follow-
ing the Beirut explosion disaster and explore sociodemographic
and explosion-related factors while controlling for previous mental
health trauma and current stressors. Overall screening via the
PHQ-9 reveals a significantly high prevalence of depressive symp-
toms (80%) in the sample, with half of the respondents reaching a
threshold consistent with a diagnosis of MDD. It is dramatically
higher than the previous national 2001 estimates of 4% (Karam et
al., 2006), even when considering vast methodological differences.
Although it is difficult to establish causality from the explosion,
given the series of simultaneous stressors (the COVID-19 pan-
demic and the drastic economic crisis) being experienced by the
overwhelming majority of the Lebanese, exposure to the index
event was clearly a major factor. The explosion could have also
served as the “final straw” that pushed individuals toward depres-
sion and a state of learned helplessness, having suffered through
the economic crisis and the COVID-19 pandemic.

More than one third of respondents screened positive for a diag-
nosis of PTSD. These are expected figures following a major dis-
aster as illustrated in several studies (Goldmann & Galea, 2014;
Makwana, 2019). Disasters involving human error were seen to

Table 2
Distribution of Blast-Related Factors in the Sample (N = 2,078)

Blast-related factors Percentage (n)

Proximity to explosion site
Port, Medawar, Rmeil, Saifi (district 1: areas closest to
the explosion site) 11.3 (234)

Minet El Hosn, Zkak el blat, Bachoura, Achrafieh
(district 2, further away from explosion site) 15.9 (329)

Dar Mreisseh, Ras Beirut, Mousseitbeh, Mazraa
(district 3, furthest away from explosion site) 28.0 (580)

Beirut: area not listed 4.0 (82)
Outside Beirut, in Lebanon 34.8 (721)
Outside Lebanon 6.2 (128)

Personal injuries
No injuries 84.6 (1,646)
One injury 13.9 (271)
Two or more injuries 1.49 (29)

Injury/death in family/friend
No family/friend were injured/killed 43.4 (901)
Either family/friend were injured but not killed 43.0 (893)
Family/friend were killed 13.7 (284)

Total number of family/friend injuries/deaths
No death or injury 43.4 (901)
One death or injury 42.4 (881)
Two deaths or injuries 11.8 (246)
Three or more deaths or injuries 2.4 (50)

Residence destruction
No damage 42.0 (866)
Minor damages 50.2 (1,035)
Major damages 7.9 (163)

Workplace destruction
No damage 28.1 (432)
Minor damages 49.7 (766)
Major damages 22.2 (342)

Vehicle damage
No damage to car/vehicle 81.7 (1,530)
One or more cars/vehicles sustained damage 18.3 (343)

Displacement
No displacement 83.5 (1,717)
Yes, temporary 10.9 (224)
Yes, still displaced 5.6 (116)

Involvement in postdisaster relief efforts (controlling for
previous relief training) (categories are not mutually
exclusive)

Assisted the injured or removed dead bodies 13.9 (288)
Groundwork (clean-up, reconstruction, or working with
family members/close contacts of dead/missing
people) 28.9 (601)

Donations (campaigning, fundraising, or donating
money or materials) 57.0 (1,185)
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generate greater psychopathology, whereas intentional acts of ter-
rorism may be associated with the most severe mental health out-
comes (Makwana, 2019). It is important to mention that at the
time of the data collection and the writing of this article, the inves-
tigation into the circumstances and causes of the explosion
remains inconclusive. As for predictors, there was higher preva-
lence of PTSD in the group directly affected by the disaster. Physi-
cal proximity to the site of the explosion, having sustained at least
one injury, major residence damages, and having at least one fam-
ily member or friend killed significantly increased the odds of
developing both PTSD and severe depression independently. In
fact, the odds increased as the total number of family or friends
injured or killed increased. This aligns with previous studies where
direct victims of the event, such as those injured or those who lost
a close relative, are those known to be the most affected by disas-
ters (Galea et al., 2002; May & Wisco, 2016).
We also noted that the further away one was from the explosion

site, the lower the odds of developing PTSD and severe MDD
(compared with mild MDD). Exposure to the explosion in this
study was interpreted in its broader sense but still within the opera-
tional definition of Criterion A in the DSM–5 (American Psychiat-
ric Association, 2013), which recognizes “witnessing the event
and learning of others being affected as exposure sufficient to

induce a traumatic response.” Several Lebanese nationals who
were abroad at the time of the explosion also completed our sur-
vey. The rate of PTSD in this group was just above 30%, similar
to those who were in Lebanon but outside Beirut. The scale of the
explosion meant that the sound and the sight were witnessed many
miles away. For the expatriates specifically, the role of social
media and traditional media outlets in increasing traumatic expo-
sure deserves further investigating.

Lebanon is a country with a history of conflict and all-out war
stretching from the 1975–1990 civil war up to the political insta-
bility since 2019. The results of this study have shown that most
of the sample exposed to the explosion reported experiencing one
past lifetime trauma, of which 62.9% was war-related. A tradi-
tional question raised in trauma research is whether previous expo-
sure to trauma, and in specifically war-related trauma, is
associated with the higher likelihood of developing PTSD on fur-
ther exposure to traumatic events. It has been shown that PTSD
rates are highest in postconflict settings where exposure to trau-
matic events is more likely (Hoppen & Morina, 2019). Violent
conflicts tend to be more common in low- and middle-income
countries (Atwoli et al., 2015). This correlation was replicated in
this study, where both personal and war trauma contributed to
increase odds of current PTSD in the surveyed population,
whereby the higher the number of traumatic experiences, the
higher the likelihood of PTSD even after controlling for recent
explosion-related factors (Table S2 in the online supplemental
materials).

Moreover, a significant proportion of war survivors suffers from
PTSD and MDD (Hoppen & Morina, 2019). However, this stands
in contradiction with our findings that older people and men are
correlated with lower odds of developing both PTSD and MDD.
One explanation for the discrepancy is self-reporting bias, espe-
cially as stigma around mental health and self-disclosure tend to
be stronger in men and in the older generation (Arafat et al., 2020;
Rayan & Fawaz, 2018). This same stigma and the lack of percep-
tion that help is needed or available (Karam et al., 2019) might
also explain why this sample was less likely to seek help even
when recognizing the presence of symptoms or distress.

An additional potential contributor to the high prevalence of
PTSD shown in our study is the presence of predisaster cumulative
stress in the month before data collection. These most commonly
included loss of employment, death of a loved one for a reason
other than the explosion, and the implications of the COVID-19
pandemic. The financial and political unrest that Lebanon is cur-
rently facing definitely was certainly identified as a major addi-
tional stressor. A similar pattern was reported in surveys that
followed the 9/11 attacks in New York City, where the concurrent
economic recession in the United States was identified as an addi-
tional stressor on New Yorkers and a confounder for the effects of
the terrorist attacks itself (Goldmann & Galea, 2014).

Lebanon faces many challenges in the provision of mental
health care, which have been aggravated by the COVID-19 pan-
demic and economic crisis (Khoury et al., 2020). Chronic public
underfunding and centralization of specialist services in few aca-
demic urban centers, added to the absence of private insurance
coverage mean that often the cost of care is prohibitive for most.
These factors might have played a role in the low number (11%)
of respondents who sought professional help post explosion. Infor-
mal help was accessed more often through established personal

Table 3
Distribution of Psychosocial Factors in the Sample (N = 2,078)

Psychosocial factors
Percentage

(n)

Help-seeking after the explosion
None 62.2 (1,293)
Nonprofessional (friends, family, or social media) 26.3 (547)
Professional (medical doctor, psychiatrist, psychologist,
or hotline) 11.5 (238)

Previous mental health disorder diagnosis
No 83.7 (1,739)
Yes 12.3 (256)

Previous traumas (total #)
No traumas 27.7 (576)
One trauma 51.7 (1,075)
Two traumas 16.7 (346)
Three or more traumas 3.9 (81)

Trauma type (categories not mutually exclusive)
Personal trauma (sexual/physical assault, maltreatment,
domestic violence, or physical abuse) 20.5 (425)

Manmade disaster (gas leak, oil spill, chemical
explosion, or nuclear explosion) 6.5 (134)

Natural disaster (floods, hurricanes, tornadoes, volcanic
eruptions, or earthquakes) 7.6 (158)

War events (bombing, shooting, or air raids) 62.9 (1,307)
Past month stressors (total number)
No stressors 19.5 (406)
One stressor 63.3 (1,316)
Two stressors 13.8 (287)
Three or more stressors 3.3 (69)

Past month stressor type (categories not mutually
exclusive)
Lost a job 6.0 (124)
Experienced the death of a loved one not due to the
explosion 12.5 (259)

Got severely sick due to COVID-19 2.3 (47)
Had someone close to you get severely sick due to
COVID-19? 17.0 (353)

Other 63.9 (1,327)
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and family social support networks but also new ones created post-
disaster with a prominent role for social media. Relying on social
support is a traditional and effective way of coping in postdisaster
situations as seen in the United States, China, and Japan (McGuire
et al., 2018; Sasaki et al., 2019; Shang et al., 2019). An important
number of those who sought help had already seen a mental health
professional in the past and thus experienced the specialist health-
care system. This could reflect better awareness or acceptability of
psychiatric help, but also a more severe psychopathology requiring
such level of help. From another perspective, it could also be
explained by the reluctance of those developing de novo psychiat-
ric conditions from seeking help. Encouraging help-seeking may
require the creation of separate services dedicated to disaster
response or capacity building in the community and primary care.
The findings we obtained in this study resulted from a Lebanese

sample that experienced the Beirut explosion. However, one vul-
nerable population that was not specifically targeted is the Syrian
refugee population that has been residing in Lebanon since 2011.
A systematic review explained that in just 2 years, Syria changed

from being the third largest country for hosting refugees to the
largest country for producing refugees (Quosh et al., 2013). Many
of the Syrian refugees, and internally displaced persons, have lived
around war and experienced life-threatening situations and forced
separation from loved ones (Sengoelge et al., 2019). Refugees
who have relocated have probably lost their homes, possessions,
educational tracks, and human rights (Jabbar & Zaza, 2016) as
well as experienced interpersonal losses, that are about the self,
the home, and integrity (Li, 2016). Many of the Syrian refugees in
Lebanon suffer from psychosocial distress, mainly feelings of anx-
iety, depression, lethargy, anger, stress related symptoms, and eat-
ing and sleeping problems (Quosh et al., 2013). Exposure to
traumatic events is a known risk factor for developing a mental
disorder, specifically for individuals with preexisting mental disor-
ders (Steel et al., 2009). Being also witness to the Beirut explosion
could have increased the symptoms of depression and trauma in
this vulnerable population. However, our sample did not target ref-
ugees or assess refugee status, and hence, we are unable to deduce
the impact of the explosion on them.

Table 4
Sociodemographic Predictors of Posttraumatic Stress Disorder and Major Depressive Disorder: Adjusted* Associations Depicting the
Odds Ratios and 95% Confidence Intervals (N = 2,078)

Sociodemographic factors

PTSD (PCL-5)
Depression (PHQ-9)

Yes vs. No None vs. Mild Moderate vs. Mild Moderate–Severe vs. Mild Severe vs. Mild
OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI] OR [95% CI]

Age (years)
18�24 1.00 1.00 1.00 1.00 1.00
25�29 1.02 [0.74, 1.42] 1.05 [0.62, 1.79] 1.09 [0.70, 1.70] 0.8 [0.49, 1.31] 1.07 [0.64, 1.80]
30�39 0.79 [0.55, 1.12] 0.65 [0.37, 1.13] 0.62 [0.39, 1.00] 0.60 [0.36, 1.01] 0.69 [0.39, 1.21]
40�49 0.51 [0.34, 0.77] 1.35 [0.75, 2.43] 0.64 [0.37, 1.09] 0.61 [0.34, 1.12] 0.67 [0.34, 1.31]
50�59 0.44 [0.27, 0.70] 1.31 [0.70, 2.48] 0.5 [0.27, 0.91] 0.44 [0.22, 0.89] 0.30 [0.12, 0.72]
60þ 0.33 [0.18, 0.59] 1.99 [1.01, 3.94] 0.62 [0.31, 1.22] 0.52 [0.23, 1.19] 0.26 [0.08, 0.83]

Sex
Female 1.00 1.00 1.00 1.00 1.00
Male 0.53 [0.42, 0.67] 1.54 [1.18, 2.00] 0.86 [0.65, 1.14] 0.86 [0.62, 1.18] 1.08 [0.77, 1.51]

Nationality
Lebanese/dual citizens 1.00 1.00 1.00 1.00 1.00
Non-Lebanese 0.99 [0.73, 1.33] 0.96 [0.65, 1.43] 0.93 [0.63, 1.36] 0.76 [0.47, 1.21] 1.06 [0.67, 1.68]

Highest level of education
Some high school or lower 1.00 1.00 1.00 1.00 1.00
High school graduate 0.78 [0.34, 1.8] 1.69 [0.40, 7.09] 1.16 [0.37, 3.65] 0.91 [0.30, 2.74] 0.68 [0.20, 2.33]
Some college credit, no degree 0.58 [0.27, 1.26] 2.39 [0.65, 8.77] 1.29 [0.44, 3.77] 0.84 [0.30, 2.35] 0.74 [0.24, 2.25]
Bachelor’s degree 0.61 [0.29, 1.27] 2.03 [0.59, 6.96] 1.1 [0.40, 3.04] 0.61 [0.23, 1.61] 0.69 [0.24, 1.96]
Graduate degree 0.52 [0.25, 1.1] 2.39 [0.69, 8.23] 0.94 [0.33, 2.61] 0.54 [0.20, 1.46] 0.58 [0.20, 1.67]
Postgraduate degree 0.39 [0.18, 0.84] 2.72 [0.78, 9.49] 1.06 [0.37, 3.03] 0.34 [0.12, 0.99] 0.49 [0.16, 1.51]

Current working status
Working 1.00 1.00 1.00 1.00 1.00
Nonworking 0.94 [0.72, 1.23] 0.77 [0.53, 1.11] 1.08 [0.77, 1.51] 0.95 [0.64, 1.40] 1.24 [0.81, 1.90]
Student 1.08 [0.76, 1.52] 0.56 [0.31, 1.00] 0.71 [0.44, 1.12] 0.72 [0.44, 1.18] 0.77 [0.45, 1.31]

Marital status
Single 1.00 1.00 1.00 1.00 1.00
Engaged 1.17 [0.73, 1.86] 1.11 [0.53, 2.33] 1.01 [0.52, 1.93] 1.33 [0.68, 2.60] 1 [0.48, 2.09]
Married 0.7 [0.54, 0.91] 1.13 [0.80, 1.59] 0.97 [0.70, 1.35] 0.8 [0.54, 1.18] 0.45 [0.28, 0.72]
Ever-married 1.11 [0.67, 1.82] 1.14 [0.59, 2.19] 1.29 [0.67, 2.45] 0.64 [0.27, 1.53] 1.86 [0.87, 3.98]

Perceived SES
A little/lot richer 1.00 1.00 1.00 1.00 1.00
About the same 1.12 [0.91, 1.37] 0.89 [0.67, 1.17] 1.21 [0.94, 1.57] 1.16 [0.86, 1.57] 1.43 [1.01, 2.02]
A little/lot poorer 2.49 [1.69, 3.67] 0.62 [0.31, 1.25] 0.96 [0.53, 1.73] 2.52 [1.48, 4.31] 3.93 [2.24, 6.88]

Note. ORs = odds ratios; PTSD = posttraumatic stress disorder; CI = confidence intervals; PHQ-9 = Patient Health Questionnaire; PCL-5 = PTSD
Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. *All sociodemographic characteristics are adjusted for each other in
one regression model. PCL-5 cutoff for PTSD $ 32 PHQ-9 cutoffs for depression: none (0–4); mild (5–9); moderate (10–14); moderately severe (15–19);
and severe ($ 20). Boldface indicates statistical significance.
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In the wake of the Beirut explosion, a large-scale mobilization
of the population through individual initiatives or civil society
structures was instrumental to the relief and reconstruction effort.
Just over 10% of our sample was involved in some way in relief
work following the explosion. This subgroup representing profes-
sionals from various backgrounds and volunteers reported higher
psychopathology in terms of posttraumatic stress or depression.
Medical responders are known to experience significant levels of
depression and PTSD (Naushad et al., 2019). They are also known

to use health-care resources for such complaints (Brooks et al.,
2016; Fullerton et al., 2004). As such, it is very important to
understand the implications of involvement in relief efforts both as
a protective factor or a trigger for psychiatric pathology. Our find-
ings indicate that those who contributed with donation efforts
were at less risk of developing PTSD. An explanation we put for-
ward is that field work places the person in closer contact to the
reality of the disaster and to the distress of those even more
directly affected. Fundraising and donation collection can be a

Table 5
Explosion-Related Predictors of Posttraumatic Stress Disorder and Major Depressive Disorder: Adjusted* Associations Depicting the
Odds Ratios and 95% Confidence Intervals (N = 2,078)

Explosion-related factors

PTSD (PCL-5)
Depression (PHQ-9)

Yes vs. No None vs. mild Moderate vs. mild Moderate-severe vs. Severe vs. mild
OR [95% CI] OR [95% CI] OR [95% CI] mild OR [95% CI] OR [95% CI]

Proximity
Port, Medawar, Rmeil, Saifi (district 1: areas
closest to the explosion site) 1.00 1.00 1.00 1.00 1.00

Minet El Hosn, Zkak el blat, Bachoura, Achrafieh
(district 2, further away from explosion site) 0.70 [0.49, 1.00] 0.75 [0.44, 1.28] 0.68 [0.42, 1.11] 0.86 [0.51, 1.46] 0.48 [0.27, 0.82]

Dar Mreisseh, Ras Beirut, Mousseitbeh, Mazraa
(district 3, furthest away from explosion site) 0.51 [0.37, 0.71] 0.89 [0.55, 1.44] 0.86 [0.55, 1.33] 0.67 [0.41, 1.11] 0.50 [0.30, 0.83]

Beirut: area not listed 0.45 [0.26, 0.79] 1.07 [0.51, 2.25] 0.65 [0.32, 1.35] 0.58 [0.25, 1.32] 0.32 [0.13, 0.80]
Outside Beirut, in Lebanon 0.39 [0.28, 0.54] 1.03 [0.64, 1.66] 0.78 [0.51, 1.21] 0.74 [0.46, 1.20] 0.36 [0.22, 0.59]
Outside Lebanon 0.37 [0.23, 0.61] 1.09 [0.58, 2.06] 0.64 [0.34, 1.19] 0.43 [0.20, 0.93] 0.29 [0.13, 0.65]

Personal injuries
No injuries 1.00 1.00 1.00 1.00 1.00
One injury 1.96 [1.48, 2.58] 0.81 [0.53, 1.24] 1.50 [1.04, 2.16] 1.47 [0.98, 2.20] 1.67 [1.08, 2.59]
Two or more injuries 1.55 [0.71, 3.93] 1.51 [0.49, 4.64] 2.08 [0.75, 5.76] 1.00 [0.25, 4.01] 1.60 [0.44, 5.79]

Injury/death in family/friend
No family/friend were injured/killed 1.00 1.00 1.00 1.00 1.00
Either family/friend were injured but not killed 1.20 [0.98, 1.48] 0.86 [0.65, 1.13] 1.09 [0.84, 1.41] 1.17 [0.86, 1.58] 1.06 [0.75, 1.49]
Family/friend were killed 2.04 [1.52, 2.73] 0.56 [0.37, 0.86] 0.97 [0.66, 1.42] 1.51 [0.99, 2.28] 1.87 [1.20, 2.92]

Total number of family/friend injuries/deaths
No death or injury 1.00 1.00 1.00 1.00 1.00
One death or injury 1.24 [1.01, 1.52] 0.81 [0.62, 1.07] 1.08 [0.83, 1.40] 1.18 [0.87, 1.59] 1.10 [0.78, 1.55]
Two deaths or injuries 1.69 [1.25, 2.30] 0.69 [0.44, 1.06] 1.02 [0.68, 1.52] 1.45 [0.93, 2.24] 1.40 [0.86, 2.28]
Three deaths or injuries 2.36 [1.29, 4.34] 0.75 [0.30, 1.86] 0.85 [0.35, 2.09] 1.53 [0.61, 3.81] 3.26 [1.39, 7.63]

Residence destruction
No damage 1.00 1.00 1.00 1.00 1.00
Minor damages 1.32 [1.08, 1.61] 0.80 [0.61, 1.04] 1.17 [0.90, 1.51] 0.97 [0.72, 1.29] 1.36 [0.97, 1.90]
Major damages 2.99 [2.07, 4.31] 0.76 [0.44, 1.29] 1.47 [0.92, 2.36] 1.25 [0.73, 2.16] 2.23 [1.27, 3.91]

Workplace destruction
No damage 1.00 1.00 1.00 1.00 1.00
Minor damages 1.08 [0.83, 1.41] 1.00 [0.71, 1.41] 1.14 [0.82, 1.60] 1.04 [0.71, 1.53] 0.93 [0.60, 1.47]
Major damages 1.58 [1.16, 2.16] 0.86 [0.56, 1.31] 1.00 [0.67, 1.51] 1.23 [0.78, 1.94] 1.59 [0.97, 2.61]

Vehicle damage
No damage to car/vehicle 1.00 1.00 1.00 1.00 1.00
One or more cars/vehicles sustained damage 2.07 [1.61, 2.67] 1.10 [0.76, 1.60] 1.35 [0.97, 1.89] 1.58 [1.09, 2.30] 2.10 [1.41, 3.13]

Displacement
No displacement 1.00 1.00 1.00 1.00 1.00
Yes, temporary 1.74 [1.29, 2.35] 0.71 [0.46, 1.10] 1.39 [0.96, 2.01] 0.78 [0.48, 1.27] 1.21 [0.74, 1.98]
Yes, still displaced 1.08 [1.39, 3.10] 0.48 [0.24, 0.95] 1.53 [0.94, 2.50] 0.97 [0.52, 1.83] 1.51 [0.81, 2.82]

Involvement in postdisaster relief efforts (controlling
for previous relief training)
Assisted the injured or removed dead bodies 1.26 [0.94, 1.69] 1.14 [0.76, 1.71] 1.51 [0.79, 1.69] 1.40 [0.92, 2.13] 1.36 [0.85, 2.15]
Groundwork (clean-up, reconstruction, working
with family members/close contacts of dead/
missing people) 1.28 [1.03, 1.59] 0.80 [0.58, 1.09] 0.99 [0.75, 1.31] 1.32 [0.97, 1.81] 1.06 [0.74, 1.50]

Donations (campaigning, fundraising, donating
money or materials) 0.97 [0.79, 1.18] 0.83 [0.63, 1.08] 0.90 [0.70, 1.16] 0.85 [0.64, 1.14] 0.67 [0.49, 0.93]

Note. ORs = odds ratios; PTSD = posttraumatic stress disorder; CI = confidence intervals; PHQ-9 = Patient Health Questionnaire; PCL-5 = PTSD
Checklist for Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition. * Each explosion-related predictor is adjusted for sociodemographic
variables presented in Table 4. PCL-5 cutoff for PTSD $ 32 PHQ-9 cutoffs for depression: none (0–4); mild (5–9); moderate (10–14); moderately severe
(15–19); and severe ($ 20). Boldface indicates statistical significance.
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Table 6
Adjusted* Odds Ratios and 95% Confidence Intervals Depicting the Predictors of Help-Seeking Behavior Following the Beirut August 4
Explosion

Blast and non blast-related sample characteristics

Help-seeking (reference: NO HELP)

Nonprofessional help only Professional help only
(vs. no help) Adjusted-OR

[95% CI]
(vs. no help) Adjusted-OR

[95% CI]

Depression (PHQ-9)
None 1.00 1.00
Mild 1.11 [0.70, 1.75] 0.84 [0.45, 1.56]
Moderate 1.11 [0.66, 1.83] 0.86 [0.43, 1.71]
Moderate-severe 0.95 [0.52, 1.74] 0.59 [0.26, 1.34]
Severe 1.11 [0.59, 2.10] 0.66 [0.28, 1.53]

PTSD (PCL-5)
No 1.00 1.00
Yes 1.59 [1.09, 2.33] 2.18 [1.31, 3.63]

Previous mental health disorder diagnosis
No previous diagnosis 1.00 1.00
Previous diagnosis 1.04 [0.65, 1.69] 2.90 [1.73, 4.85]

Proximity to the blast site
Port, Medawar, Rmeil, Saifi (district 1: areas closest to the explosion site) 1.00 1.00
Minet El Hosn, Zkak el blat, Bachoura, Achrafieh (district 2, further away from explo-
sion site)

0.81 [0.52, 1.27] 0.90 [0.52, 1.53]

Dar Mreisseh, Ras Beirut, Mousseitbeh, Mazraa (district 3, furthest away from explo-
sion site)

0.74 (0.47, 1.15] 0.51 [0.29, 0.91]

Beirut: area not listed 1.04 [0.54, 2.02] 0.23 [0.06, 0.85]
Outside Beirut, in Lebanon 0.89 [0.57, 1.40] 0.57 [0.32, 1.02]
Outside Lebanon 1.15 [0.62, 2.10] 0.66 [0.29, 1.54]

Personal injuries
No injuries 1.00 1.00
One injury 1.33 [0.92, 1.91] 1.47 [0.94, 2.29]
Two or more injuries 1.74 [0.66, 4.62] 2.32 [0.78, 6.91]

Injury/death in family/friend
No family/friend were injured/killed 1.00 1.00
Either family/friend were injured but not killed 1.16 [0.91, 1.48] 1.40 [0.99, 1.96]
Family/friend were killed 1.33 [0.95, 1.86] 1.16 [0.71, 1.90]

Residence destruction
No damage 1.00 1.00
Minor damages 1.13 [0.88, 1.45] 1.58 [1.09, 2.28]
Major damages 0.83 [0.49, 1.40] 1.37 [0.71, 2.65]

Workplace destruction
No damage 1.00 1.00
Minor damages 1.48 [1.09, 2.02] 1.05 [0.66, 1.65]
Major damages 0.77 [0.52, 1.13] 1.07 [0.65, 1.76]

Vehicle damage
No damage to car/vehicle 1.00 1.00
One or more cars/vehicles sustained damage 0.97 [0.70, 1.35] 0.84 [0.55, 1.28]

Displacement
No displacement 1.00 1.00
Yes, temporary 1.85 [1.26, 2.71] 2.07 [1.28, 3.33]
Yes, still displaced 1.87 [1.09, 3.22] 1.76 [0.90, 3.47]

Relief efforts
Assisted the injured or removed dead bodies 1.29 [0.93, 1.79] 0.80 [0.50, 1.27]
Groundwork (clean-up, reconstruction, or working with family members/close contacts
of dead/missing people)

1.00 [0.77, 1.28] 0.94 [0.66, 1.34]

Donations (campaigning, fundraising, donating money, or materials) 1.60 [1.27, 2.03] 1.42 [0.06, 1.83]
Age (years)
18�24 1.00 1.00
25�29 0.74 [0.51, 1.07] 1.45 [0.86, 2.45]
30�39 0.50 [0.33, 0.75] 1.42 [0.81, 2.49]
40�49 0.34 [0.21, 0.55] 0.47 [0.23, 0.95]
50�59 0.22 [0.12, 0.39] 0.30 [0.12, 0.75]
60þ 0.25 [0.12, 0.49] 0.29 [0.09, 0.92]

Sex
Female 1.00 1.00
Male 0.57 [0.44, 0.74] 0.64 [0.45, 0.93]

Nationality
Lebanese/dual citizens 1.00 1.00

(table continues)
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remote activity that can act as a healthy coping mechanism, pro-
tective against PTSD, but without the exposure that comes from
being on the ground.

Limitations

Our study is the first to investigate the psychological impact of
the Beirut explosion disaster. It carries limitations in terms of the
national representativeness of the sample, especially given that
women are grossly overrepresented. It is difficult to compare our
sample characteristics with that of the general population in Leba-
non in the absence of publicly available national statistics (the pre-
vious census dates back to 1932). The online nature of the survey
is also a limitation, given that access to and familiarity with online
tools is not available to some sections of society, such as the el-
derly and others with limited web literacy. It was an unavoidable
choice in time of the pandemic, and our use of multiple platforms
and communication strategies was in an effort to mitigate response
bias. Besides gender, however, the demographic profile and wide
socioeconomic spread reported by participants are fairly represen-
tative of the Lebanese reality. Finally, the choice of questions and
scales took into consideration a number of parameters, such as
time to complete, ease of use, and availability of a validated ver-
sion in Arabic; other important mental health conditions such as
suicide, substance use, and others were, therefore, not assessed.

Conclusion

Although we know from the scientific literature that a significant
minority of those exposed to a disaster can continue to exhibit symp-
toms decades later (Thoresen et al., 2019), the long-term consequences

of large-scale disasters remain poorly understood (Green, 1995).
This is partially because these rare events are scarce and diverse in
their causes and also the context in which they take place. The men-
tal health dimension tends be highly advertised but addressed in a
haphazard manner in the early weeks, when funds and efforts are
focused on reconstruction and emergency relief. It is also rarely
investigated beyond the first year, when the “dust has settled,” with
many confounders blurring the lines between what is trauma-
induced and what is its usual incidence of mental disorders. This
study, carried out after the 2-month mark, falls at a critical period
where many spontaneous recoveries from acute stress would have
taken place, but significant direct stressors, such as displacement,
mourning a loved one, or recovery from a physical injury, persist.
The result of our study can serve to concentrate not only the psy-
chosocial response but also psychiatric care to the most vulnerable
groups or those most resistant to seeking help. It also highlights the
links between the predisposing factors, whether socioeconomic or
psychiatric, and developing a clinical syndrome following exposure
to a mass disaster. Beyond the immediate needs of the population
of Beirut, major global stakeholders can benefit from the tragic ex-
perience of the Beirut explosion to better devise future responses.
Resources allocation to treatment and efforts at primary and sec-
ondary prevention will be improved by the ability to predict at-risk
groups and also the degree of service utilization based on universal
correlates in the general population and in relief workers.

References

American Psychiatric Association. (2013). Diagnostic and statistical
manual of mental disorders (5th ed.). https://doi.org/10.1176/appi.books
.9780890425596

Table 6 (continued)
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