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Abstract

Background Students in Lebanon are facing the devastating impact of multiple national crises, including an unprec-
edented economic collapse and the Beirut port explosion that killed hundreds, injured thousands, and displaced
hundreds of thousands of people. The aim of this study was to identify key social determinants of common mental
health symptoms before and after the Beirut port explosion for students at the American University of Beirut, a univer-
sity based around 4 km from the port.

Methods Two cross-sectional studies were conducted using a representative sample of undergraduate and gradu-
ate students at the American University of Beirut. The study was conducted just before (Study 1) and repeated
after the Beirut port explosion (Study 2).

Results A total of 217 students participated (n=143 in Study 1 and n=74in Study 2). In Study 1 before the explosion,
poorer family functioning and social support were correlated with higher levels of depressive symptoms, but not with
anxiety or trauma symptoms. Financial stress was correlated with depressive and trauma symptoms. In the partially
adjusted regression model (adjusting for demographics), only financial stress was significantly associated with depres-
sive symptoms. In the fully adjusted model (adjusting for adversity), financial stress was associated with depressive
and anxiety symptoms. In Study 2 after the explosion, poorer family functioning and poorer social support were cor-
related with higher levels of depressive symptoms, while only poorer social support was correlated with higher levels
of anxiety symptoms—trauma symptoms were not correlated with either. Financial stress was correlated with all
symptoms. In the partially adjusted regression model, only financial stress was significantly associated with all symp-
tom clusters. In the fully adjusted model, no variables were significant.

Conclusion Findings indicate a detrimental impact of financial stress on the mental health of students in Lebanon,
beyond the otherwise protective effects of family and social support, in the context of an unprecedented economic
crisis and extremely high levels of distress after the explosion. Findings indicate that mental health interventions

for college students in Lebanon should include addressing financial stress, and that further research is needed

to identify protective factors during acute emergencies.
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due to additional pressures like social isolation, finan-
cial stress, and academic pressure [4]. Risk and protec-
tive factors for college student mental health have helped
to inform college-wide support for students, including
free counselling, peer support and awareness campaigns
[5]. However, little research has been done in low-and
middle-income countries and in humanitarian settings,
where students face even greater adversities. In addition,
few studies have included interpersonal and family sys-
tems factors, despite strong evidence for the impact of
family and friends on the mental health of this age group
[6] especially in the Middle East where social networks
are the cornerstone of everyday life [7].

Lebanon is a lower middle-income country, severely
affected by a debilitating economic crisis and govern-
ment corruption that has pushed two-thirds of the
population into poverty [8], as well as reeling from the
devastation of the Beirut port explosion. The largest non-
nuclear explosion in history occurred on August 4, 2020,
causing over 170 deaths, leaving more than 6500 people
injured and displacing approximately 300,000 people [9].
The explosion was felt more than 120 km away in Cyprus
[10]. The culminating effects of the port explosion, politi-
cal corruption, and the economic crisis, exacerbated by
the COVID-19 pandemic, have created a pervasive sense
of uncertainty and anxiety throughout the country [11].
This has since been exacerbated by a 7.8 magnitude
earthquake in neighbouring Syria in 2022 and the esca-
lation of cross-border armed conflict with Israel since
October 2023.

Even before these multi-layered crises, the prevalence
of mental disorders in Lebanese adolescents and young
adults was higher than the population average, at 26%,
with only 6% accessing treatment [12]. College students
at the American University of Beirut, the largest univer-
sity in the country, reported an even higher level of dis-
tress, with 38% meeting criteria for major depression
and 39% for generalised anxiety [13]. The impact of the
economic crisis, as well as the COVID-19 pandemic, the
Beirut port explosion, and socio-political insecurity are
all likely to have further exasperated the mental health
of students [11]. Community studies since the onset of
the devastating devaluation of the local currency and fol-
lowing the Beirut port explosion have found even higher
prevalence of mental health difficulties in adolescents
[2] and adults [14]. In these studies, more than half of
the population were suffering from anxiety and trau-
matic stress. Amongst college students, over a third of
students at the American University of Beirut reported
severe symptoms of depression and anxiety, and this was
strongly associated with food insecurity [15].

The evidence for the social determinants of mental
health—non-biological socio-economic factors linked
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to the aetiology or worsening of psychological health—
is increasingly well supported. A recent review of social
determinants identified strong evidence for the role of
conflict, violence and maltreatment, life events and expe-
riences, racism and discrimination, culture and migra-
tion, social interaction and support, structural policies
and inequality, financial factors, employment factors,
living conditions, and demographic factors, on mental
health [16]. Research in low-and-middle income coun-
tries has long established the impact of poverty [17] and,
in humanitarian contexts, of violence and conflict [18].
At the micro-system level, family functioning and social
support have been found to have protective effects on
mental health [19-24] and mitigate the effects of human-
itarian emergencies [22, 23]. However, gaps remain in our
understanding of social determinants of mental health
for college students in such settings. Huggard et al. [16]
advocates for further research to identify the impact of
multiple social determinants and across time, to better
understand their relationships and most importantly to
inform targeted interventions and college policy.

This study, therefore, aimed to identify the differential
associations of multiple determinants of mental health
(social, family, and demographic characteristics), all of
which have been under-researched in Lebanon and other
settings affected by humanitarian emergencies, espe-
cially for college students. In addition, in response to the
sudden-onset disaster of the Beirut port explosion dur-
ing data collection, our additional secondary aim was
to identify the differential impact before and after the
explosion.

Methods

Study design

Two cross-sectional studies were conducted. In Study 1,
before the port explosion, data collection took place from
May 20th to the afternoon of August 4th, 2020. After the
August 4th port explosion, we added additional ques-
tions with Institutional Review Board (IRB) approval, and
continued data collection. Data collected after the port
explosion, which we will refer to as Study 2, was collected
from August 19th to October 21st, 2020. Data was split
in this way because 1) the sample was no longer homog-
enous given the devastating impact of the explosion, and
2) it was a naturally occurring opportunity to observe dif-
ferences between samples before and after a humanitar-
ian disaster. The timeline of events and data collection
are outlined in Fig. 1.

Participants

Participants were recruited from a random and repre-
sentative sample of undergraduate and graduate stu-
dents enrolled at the American University of Beirut
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Fig. 1 Timeline of events in Lebanon before and during data collection

(AUB) at the time of the study. The sample was identified
independently from the research team by the Student
Affairs office. In line with overall student numbers, 20%
of the sample were graduate students. All students were
included as long as they met the inclusion criteria of 1)
enrolled at AUB as a graduate or undergraduate student,
and 2) aged 18 years old or more (any gender or national-
ity). An online survey was first sent to a total of 1400 stu-
dents in May 2020. Due to a low response rate, a further
1400 students—selected using the same criteria—were
contacted in July 2020. After the port explosion, addi-
tional questions were added after an IRB amendment for
all students completing the survey after the explosion.
The invitation and reminder emails were also amended to
acknowledge the impact of the explosion, and to signpost
students to support systems in the university.

Measures

The full online survey was developed with multiple
rounds of feedback from the Psychiatry Department,
Counselling Centre, Department of Psychology and Stu-
dent Affairs office. The survey consisted of 8 self-report
questionnaires. The survey took approximately 20 min to
complete, including the consent form and debriefing. The
survey was delivered via LimeSurvey 3.0 in English.

Mental health and wellbeing

Depression symptoms were assessed using the Patient
Health Questionnaire (PHQ-9) [25]. This 9-item self-
report measure has been found to have high internal reli-
ability with a Cronbach’s alpha of 0.86-0.89 [25]. In our
study, Cronbach’s alpha was 0.81 in Study 1 and 0.87 in
Study 2.

Anxiety symptoms were assessed using the General
Anxiety Disorder Scale (GAD-7) [26]. This 7-item self-
report measure has been found to have high internal
reliability with a Cronbach’s alpha of 0.92 in the origi-
nal developmental study, and 0.89 in subsequent-studies

[27]. In our study, Cronbach’s alpha was 0.89 in Study 1
and 0.90 in Study 2.

Trauma symptoms were assessed using the Child
Revised Impact of Events Scale (CRIES-8) [28]. Partici-
pants were asked to report how they felt in the past two
weeks. Reports were not linked to any specific stressful
life event. This 8-item self-report measure has good evi-
dence of internal reliability, with a Cronbach’s alpha of
0.81-0.86 [29] including for adolescents and young adults
[30]. In our study, Cronbach’s alpha was 0.86 in Study 1
and in Study 2.

Social and family characteristics

Social support was assessed using The Brief Social Sup-
port Scale (BS6) [31]. This 6-item self-report measure
has good evidence of reliability, with a Cronbach’s alpha
of 0.86 [31]. In our study, Cronbach’s alpha was 0.85 for
Study 1 and 0.77 for the Study 2.

Family functioning was assessed using the General
Family Functioning Subscale of the Family Assessment
Device (FAD) [31]. This 12-item self-report measure has
evidence of good internal reliability with a Cronbach’s
alpha of 0.70 [32]. In our study, the Cronbach’s alpha was
0.93 for Study 1 and 0.89 for Study 2.

Demographic characteristics

Age, gender, and nationality were assessed with single
item questions. Age was recorded as a continuous vari-
able. Gender was recorded categorically as male, female,
or other, with an option to specify. Nationality was
recorded from a list of the most common nationalities
and an option to write the nationality/ies if the option
was not present. Due to low numbers of non-Lebanese
students, categories were labelled as Lebanese or other in
the analysis.

Financial stress was assessed using a single item
designed for the study; ‘are you personally experiencing
budget difficulties to make necessary payments?’ Stu-
dents then rated their answers on a scale of 1-5, with
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1 corresponding with “not at all,” and 5 corresponding
with “a great deal”.

Proximity to explosion was assessed for students
responding after 4th August (Study 2) and was designed
for the study with a dual item; ‘were you in Beirut at the
time of the August 4th port explosion?” with the option
of yes/no/prefer not to say. For those who answered
yes, a secondary question asked, ‘in which area of Bei-
rut were you? and participants could write the neigh-
bourhood they were in. Locations were grouped using
the ‘Beirut explosion site with infrastructure sites and
vulnerability’ map from MapAction [33], (Fig. 2) into
distances of 0 km (not in Beirut at the time of the
explosion), 0—-1 km, 1-4 km, and greater than 4 km
away from the explosion site.

Injury to Self in Study 2 was assessed with one ques-
tion asking, ‘were you injured?” and given the option of
yes/no/prefer not to say.

Family or Friends Injured in Study 2 was assessed
using one question “Was anyone within your network of

Lebanon:
Beirut explosion site with infrastructure sites and vulnerability
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family or friends injured?” and given the option of yes/
no/prefer not to say.

Any Other Adverse Event was measured to assess all
events in the student’s lives that could contribute to
trauma. This was measured in both studies with the ques-
tion ‘Have you ever experienced an adverse event(s)?
(Any adverse event that is distressing or disturbing, such
as a sexual assault, a beating, a car crash, death of a loved
one, divorce of parents, or bullying?. After the explosion
the team added ‘excluding the Beirut pot explosion’ Stu-
dents were given the option to answer with ‘no; ‘yes, one;,
‘yes, multiple’

Procedure
Potential participating students were sent a brief email
with a link to the information sheet, consent form and
survey. After completion of the survey, students were
sent a link to enter a drawing for three cash prizes of $50,
$100, or $200, using their email address.

A sample size calculation was conducted using
G*Power (version 3.1.9.7) [34]. With an expected medium
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effect size of 0.21, based on a similar study [21], « set to
0.05, and power 0.95, we estimated a required sample size
of 105. We added a 20% margin for missing data, making
a total sample size of 120. Assuming a response rate of no
more than 10%, based on previous experience of online
surveys, we estimated the need to contact 1400 potential
participants.

Analysis

Data analysis was performed using IBM SPSS version
27 [35]. Participants were excluded if more than 20% of
the items for any of the measures were missing. Bivari-
ate correlations were conducted to identify independ-
ent relationships. Independent T-tests and Chi-square
were conducted to test for differences between partici-
pants in Study 1 and Study 2. All variables were tested
for test assumptions, including the normal distribution
of residuals using histograms outputs and Shapiro—Wilk
tests. Due to some non-normal distribution of residu-
als, bootstrapping was conducted. For the primary aim,
we ran unadjusted multiple linear regressions for each
of our dependent variables (depression, anxiety, trauma)
with social and family characteristics as predictors. Next,
we ran a partially adjusted multiple linear regression
for our dependent variables with social and family sup-
port and demographic variables added (gender, nation-
ality, and financial stress). We then ran fully adjusted
linear regressions controlling for demographic variables
and other adverse events, for each dependent variable.
We conducted the same analysis for Study 1 (before the
explosion) and Study 2 (after the explosion), with the
exception of the addition of explosion-related experi-
ences in Study 2. For the secondary aim, we visually com-
pared results from the analyses of Study 1 and Study 2
and ran interaction effects to test for any statistically sig-
nificant differences.

Ethics

Ethical approval was obtained from the IRB at AUB (AUB
IRB ID: SBS-2020-0198) and from the Data Protection
Risk Assessment at Trinity College Dublin to allow data
sharing.

Results
Participant characteristics
A total of 217 participants made up Study 1 (n=143)
and Study 2 (#=74). An additional 88 participants were
excluded across studies due to more than 20% of items
missing from one or more questionnaires.

A summary of participant descriptive characteristics
can be seen in Table 1.

Participants in Study 1 were predominantly female
(60.1%, n=86), Lebanese (81.11%, n=116), with a mean
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age of 21.00 years old (SD=3.26). Most students expe-
rienced one (32.17%, n=46) or multiple (37.06%, n=53)
adverse events in their lives. Participants in Study 2
were also predominantly female (60.81%, n=45), Leba-
nese (83.79%, n=62), with a mean age of 20.48 years
old (SD=1.32). Most students experienced one (21.62%,
n=16) or multiple (37.84%, n=28) adverse events in
their lives, besides the port explosion. Of those in Bei-
rut at the time of the port explosion, most students were
between 1 and 4 km (45.45%, n=15) or greater than 4 km
(39.39%, n=13) away from the explosion site. Bootstrap
independent t-tests and chi-square tests comparing the
demographic properties between Study 1 and Study 2
found no statistically significant differences. A summary
of measures is presented in Table 2.

Correlation matrix
Bootstrapped correlations are presented in Table 3, which
shows that predictor variables social support and family
functioning correlate with each other, however VIF fac-
tors showed low risk of multicollinearity (VIFs<2).
Correlations for Study 1 revealed that age did not sig-
nificantly correlate with anxiety, depression, or trauma.
Depression correlated with social support, family func-
tioning, and financial stress. Anxiety and trauma did not
correlate with any of the independent variables. Correla-
tions for Study 2 showed that age did not correlate with
anxiety, depression, or trauma. Depression significantly
correlated with social support, family functioning, and
financial stress. Anxiety correlated with social support
and financial stress. Trauma correlated with financial
stress.

Regression models

Study 1—before the port explosion

Table 4 shows the results of the unadjusted, partially
adjusted, and fully adjusted multiple linear regressions
for Study 1. Unadjusted models showed that social sup-
port was the stronger predictor of depressive symptoms
(R?=0.10, F (2,131)=8.61, p=0.00). Neither social sup-
port nor family functioning were predictors of anxiety
symptoms (R>=0.04, F (2,132)=3.53, p=0.03). Social
support was the stronger predictor of trauma symptoms
(R?=0.04, F (2,132) =3.46, p=0.03).

Partially adjusted models (adjusted for demograph-
ics) showed that financial stress was the strongest and
only predictor of depressive symptoms (R*=0.13, F
(6,116)=3.97, p=0.00). No variables significantly pre-
dicted anxiety (R?=0.02, F (6,117)=1.42, p=0.21), or
trauma symptoms (R?>=0.03, F (6,117) =1.59, p=0.16).

Fully adjusted models (adjusted for demographics and
adverse experiences) showed that age and financial stress
were predictors of depressive symptoms (R*=0.15, F
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Table 1 Demographic characteristics

Study 1 (N=143) Study 2 (N=74)
n % Mean SD n % Mean sD
Gender

Female 86 60.14 - - 45 60.81 - -

Male 48 3356 - - 24 3243 - -
Nationality

Lebanese 116 81.11 - - 62 83.79 - -

Other 18 12.59 - - 8 10.81 - -
Age - - 21.00 3.26 - - 2048 293
Financial stress® - - 3 135 - - 3 1.32
Neighborhood distance at time of explosion®

Not in Beirut - - - - 39 52.70 - -

0 km=1km - - - - 4 541 - -

1 km-4 km - - - - 15 20.27 - -
>4 km - - - - 13 17.57 - -
Injured in the explosion

Yes - - - - 5 6.75 - -

No - - - - 26 35.14

Prefer not to say - - - - 2 2.70 - -
Family or friends injured in the explosion

Yes - - - - 41 5541 - -

No - - - - 33 4459 - -
Any other adverse event

One 46 3217 - - 16 21.62 - -

Multiple 53 37.06 - - 28 37.84 - -

No 43 30.00 - - 29 39.19 - -

20n a scale 1-5. Higher scores relate to higher financial stress

B |If students were in Beirut (n =33) at the time of the explosion, their exact location (self-reported neighborhood) was grouped by distance from the port using a port
explosion map from MapAction [33]

T-Test’s and Chi-square’s showed no significant differences between Study 1 and Study 2 on any variable

Table 2 Descriptives of measures

Study 1 Study 2

Mean SD Range Min Max Mean SD Range Min Max
PHQ-9° 11.01 541 25 0 25 12.54 6.26 24 3 27
GAD-" 1043 551 21 0 21 11.50 549 20 1 21
CRIES-8° 18.34 10.66 40 0 40 2199 10.76 40 0 40
BS6P 1844 442 17 7 24 19.00 338 12 12 24
FAD® 227 0.69 3 1 4 233 073 3 1 4

PHQ-9 patient health questionnaire, GAD-7 generalized anxiety disorder-7, CRIES-8 children revised impact of events scale, BS6 brief social support scale, FAD family
assessment device

@ Higher scores relate to higher symptoms
b Higher scores relate to higher levels of social support
©Higher scores relate to poorer family functioning
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Table 3 Bootstrap correlation matrix, Study 1 and Study 2
Study 1 1 2 3 4 5 6 7
1. Depressive symptoms - [0.60,0.78]* [0.22,0.55]* [—0.43,—0.10]* [0.06,0.37]* [-0.27,003] [0.13,0.46]*
2. Anxiety symptoms [0.60, 0.78]* - [0.27,0.60]* [-0.34,0.01] [-0.04,0.30] [-0.27,0.05] [-0.02,03]
3. Trauma symptoms [0.22, 0.55]* [0.27,0.60]* - [-0.34,—-0.01]* [-0.09,0.27] [-0.29,0.04] [-0.01,0.36]
4. Social support [-0.43,—-0.10]* [-0.34,001] [-034,001] - [-0.71,—0.49]* [-0.31,0.03] [—0.41,—0.04]*
5. Family functioning [0.06, 0.37]* [-0.04,030] [-0.09,027] [-0.71,—0.49]* - [-0.04,026] [-0.16,0.22]
6. Age [-0.27,0.03] [-0.27,005] [-0.29,004] [-031,0.03] [-0.04,0.26] - [-0.19,0.12]
7. financial stress [0.13, 0.46]* [-0.02,036] [-0.01,0.36] [—0.41,—0.04]* [-0.16,022]* [-0.19,0.12] -
Study 2 1 2 3 4 5 6 7
1. Depressive symptoms - [0.49,0.80]* [0.34,0.66]* [—0.61,—0.09]* [0.03,0.52]* [-0.12,0.34] [0.04, 0.48]*
2. Anxiety symptoms [0.49, 0.80]* - [0.53,0.79]* [-0.48,0.00] [-0.01,0.46] [-007,031] [0.07,0.48]*
3.Trauma symptoms [0.34, 0.66]* [0.53,0.79]* - [-0.28,0.24] [-0.28,0.20] [-0.12,033] [0.05, 0.54]*
4. Social support [-0.61, —0.09]* [-0.48,0.00] [-0.28,024] - [-0.73,—0.38]* [-046,004] [-0.32,0.14]
5. Family functioning [0.03, 0.52]* [-001,046] [-0.28,020] [-0.73,—0.38]* - [-0.05,034] [-0.30,0.11]
6. Age [-0.11,0.34] [-0.07,031] [-0.12,033] [-0.65,0.04] [-0.05,0.34] - [-0.14,0.39]
7. Financial stress [0.04, 0.48]* [0.07,0.48]* [0.05,0.54] [-0.30,0.14] [-0.30,0.11] [-0.14,039] -
Bolded values indicate significant correlations with BCa that does not pass through 0
Table 4 Bootstrapped regression models for Study 1
Model Unadjusted Partially adjusted Fully adjusted

B SE BCa 95% CI p B SE BCa95%Cl p B SE BCa 95%Cl p

LL uL LL uL LL uL

Depressive symptoms
Social support -034 013 -058 -008 0.01* -019 015 -049 011 019 -020 014 -050 009 016
Family functioning  0.69 082 -082 219 038 1.02 082 —-062 257 021 057 084 —-096 221 050
Age - - - - - -025 013 -050 004 005 -026 012 -050 -002 0.03*
Financial stress - - - - - 0.95 037 028 156  0.02* 090 036 0.14 154 0.01*
Gender - - - - - 0.02 100 —-197 190 099 -025 098 -220 175 078
Nationality - - - - - 1.12 139 =146 359 044 101 133 =145 3.67 044
Adverse events - - - - - - - - - - 116 060 —0.09 234 0.06
Anxiety symptoms
Social support -026 014 -052 002 0.06 -012 016 -042 018 044 -020 014 -050 009 0.16
Family functioning  0.28 087 —-167 199 0.74 0.68 091 -107 233 046 057 084 -096 221 050
Age - - - - - -024 015 =053 009 0.10 -025 015 =055 0.07 0.10
Financial stress - - - - - 0.60 042 -031 136 015 090 036 0.14 154  0.01*
Gender - - - - - 0.12 105 —-194 233 090 -025 098 —-220 1.75 078
Nationality - - - - - -065 154 =358 217 069 101 133 =145 367 044
Adverse events - - - - - - - - - - 116 060 —0.09 234 0.06
Trauma symptoms
Social support -054 024 -096 -010 0.03* -040 026 -090 008 0.13 -040 026 -090 008 012
Family functioning  0.01 150 =306 294 0.99 027 158 —252 320 085 -072 168 =252 320 065
Age - - - - - -051 029 -103 009 007 -054 028 -103 009 0.04*
Financial stress - - - - - 0.99 075 -052 255 019 -054 190 -4.12 316 078
Gender - - - - - 0.04 200 =377 423 099 091 071 - 49 224 019
Nationality - - - - - 1.44 246 —-367 630 055 133 260 —-383 630 062
Adverse events - - - - - - - - - - 203 129 -045 459 012

Statistically significant findings are highlighted in bold

"p<0.05
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(7,114) =3.98, p=0.00). Financial stress was the only pre-
dictor of anxiety symptoms (R>=0.03, F (7,115)=1.49,
p=0.18). Age significantly predicted trauma symptoms

(2025) 19:4

(R®=0.04, F (7,115)=1.74, p=0.11).

Table 5 Bootstrapped regression models for Study 2

Study 2—after the port explosion
Table 5 shows the results of the bootstrapped unadjusted,
partially adjusted, and fully adjusted multiple linear
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regressions for Study 2.Unadjusted models showed that

Model Unadjusted? Partially adjusted®®f Fully adjusted“®9

B SE BCa95%Cl p B SE BCa 95% Cl p B SE BCa 95%CI p

LL uL LL uL LL uL

Depressive symptoms
Social support -047 030 1.19 006 012 -039 037 -1.08 033 033 0.34 0.90 -1.32 240 0.65
Family functioning 1.88 141 -093 469 018 216 137 -032 488 0.13 4.73 402 =279 1293 022
Age - - - - - 0.06 029 -043 0.70 0.82 -0.07 092 141 229 092
Financial stress - - - - - 1.38 055 035 2.57 0.02* 1.99 171 -208 499 0.20
Gender - - - - - 0.00 186 —327 3.85 1.00 2.16 4.59 -6.61 1152 064
Nationality - - - - - 1.63 279 -381 6.91 0.55 -169 695 —-1668 1143 073
Proximity - - - - - -067 058 —156 068 041 -131 224 -529 382 046
Injury to self - - - - - - - - - - 0.95 488  —9.80 1198 0.71
Family or friends injured - - - - - - - - - - -003 572 -1188 8% 1.00
Other adverse events - - - - - - - - - - 2.08 629 -7.79 1866 0.68
Anxiety symptoms
Social support -025 022 -069 017 027 -030 028 -09 0.19 0.29 -0.18 061 -125 128 077
Family functioning 1.26 1.09 =120 340 026 216 1.08 -0.07 431 0.05 3.29 2.62 -1.78 883 0.19
Age - - - - - 0.09 030 -041 0.77 0.76 0.05 049 -084 106 090
Financial stress - - - - - 1.19 044 035 2.10 0.01* 211 118 -0.56 442 0.07
Gender - - - - - -231 154 =561 049 0.13 -083 331 —-751 517 083
Nationality - - - - - 267 219 -186 7.3 0.20 -005 438 802 883 099
Proximity - - - - - 032 048 —-0.66 1.29 0.49 1.19 1.72 —2.69 4.08 0.45
Injury to self - - - - - - - - - - -273 389 —1120 347 034
Family or friends injured - - - - - - - - - - 357 389  —-438 1052 034
Adverse events - - - - - - - - - - -038 436 —-8/01 1019 093
Trauma symptoms
Social support -020 048 -124 089 068 -027 056 -134 0.89 0.64 -060 132 —267 245 0.64
Family functioning -181 231 -678 303 045 123 218 —-254 582 0.58 -261 675 —1309 1356 065
Age - - - - - 0.44 045 -0.60 117 0.29 045 1.07 -1.56 3.02 0.63
Financial stress - - - - - 2.26 098 034 413 0.03* 1.70 3.01 -4.32 7.51 0.54
Gender - - - - - —-546 285 -—1165 -030 0.06 -219 741 -1875 1301 0.76
Nationality - - - - - 6.59 530 -386 1731 017 1242 1296 —14.10 3881 032
Proximity - - - - - 1.26 116 —-0.98 3.60 0.27 048 3.81 -6.37 743 0.88
Injury to self - - - - - - - - - - -460 941 —1478 2085 044
Family or friends injured - - - - - - - - - - 4.83 849 1313 1981 059
Adverse events - - - - - - - - - - 0.19 9.44 -1764 2018 098

Statistically significant findings are highlighted in bold

*p<0.05

? based on 1000 bootstrap samples

b Based on 997 bootstrap samples

¢ Based on 959 bootstrap samples

9 Based on 995 bootstrap samples

€ Based on 965 bootstrap samples

fBased on 998 bootstrap samples

9 Based on 955 bootstrap samples
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neither social support nor family functioning were pre-
dictors of depressive symptoms (R*=0.16, F (2,67) =7.36,
p=0.00), anxiety symptoms (R>=0.06, F (2,69)=3.16
p=0.05), or trauma symptoms (R*=—0.02, F(2,69) =0.37,
p=0.70).

Partially adjusted models (adjusted for demograph-
ics) showed financial stress was the strongest predictor
of depressive (R*=0.18, F (7,52) =2.83, p=0.01), anxiety
(R*=0.19, F(7,54) =3.00, p=0.01), and trauma symptoms
(R*=0.15, F (7,54)=2.51, p=0.03).

Fully adjusted models (adjusted for demograph-
ics and adverse experiences, including exposure to the
explosions) showed no variables significantly predicted
depression (R?=0.08, F (10,17)=1.23, p=0.34) anxiety
(R*=0.22, F (10,18) =1.80, p=0.13), or trauma symptoms
(R*=-0.11, F (10,18) =0.73, p=0.69).

Comparison of patterns between study 1 and study 2
Depressive symptoms

Before and after the explosion, social support, family
functioning, and financial stress had significant correla-
tions with depressive symptoms. In the unadjusted mod-
els before the explosion, low social support was the only
predictor of depression symptoms, but not afterwards.
After adjusting for demographics, before and after the
explosion, financial stress was the only predictor. How-
ever, after adjusting for adversity as well, financial stress
was significant before but not after the explosion. This
difference was not statistically significant, as no interac-
tion effects were found between group (before or after)
and social determinants for depression (social support
b=-0.35, SE=0.24, p=0.15; family functioning b=1.40,
SE 1.15, p=0.22; financial stress b=0.35, SE=0.58,
p=0.52).

Anxiety symptoms

Before the explosion, no variables were significantly cor-
related with anxiety symptoms, while after the explosion,
social support and financial stress were correlated with
symptoms. Neither study found any significant predic-
tors of anxiety in the unadjusted models. When adjusting
for demographics, after—and not before—the explosion,
financial stress predicted symptoms. In the fully adjusted
model, adjusted for adverse experiences, before the
explosion, financial stress was the only significant pre-
dictor of anxiety, but after the explosion there were no
significant predictors. This difference was not supported
statistically, as no significant interaction effects were
found between group (before or after) and social deter-
minants for anxiety (social support b=—-0.18, SE=0.22,
p=0.40; family functioning b=1.00, SE 1.11, p=0.37;
financial stress b=0.63, SE=0.56, p=0.25).
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Trauma symptoms

Before the explosion, no variables were correlated with
trauma symptoms. However, after the explosion, finan-
cial stress was significantly correlated with symptoms.
Unadjusted models showed that social support predicted
trauma symptoms before the explosion, but not after. In
the partially adjusted model, adjusted for demograph-
ics, no significant predictors of trauma symptoms were
found before the explosion, but financial stress did pre-
dict symptoms after the explosion. Fully adjusted models,
adjusted for adverse experiences, showed that only age
was a significant predictor before the explosion (lower
age was associated with worse symptoms), but no vari-
ables were significant predictors for trauma after the
explosion. This was supported statistically, as no sig-
nificant interaction effects were found between group
and social determinants for depression (social support
b=0.40, SE=0.44, p=0.37; family functioning b=—1.54,
SE 2.19, p=0.47; financial stress b=1.01, SE=1.19,
p=0.40).

Discussion

This study aimed to identify social determinants of stu-
dent mental health during multiple national crises, and
before and after the port explosion. Whilst we found
associations between social support and depressive and
trauma symptoms before the port explosion, only finan-
cial stress remained a significant predictor of depres-
sion after adjusting for demographics. After adjusting
also for adverse experiences, financial stress and age
were predictors of depression symptoms, while financial
stress remained the only predictor of anxiety and trauma
symptoms. After the port explosion financial stress was
the only statistically significant predictor of depres-
sion, anxiety, and trauma symptoms after adjustment for
demographics. However, after also adjusting for adverse
experiences, which included proximity to the port, inju-
ries sustained after the explosion, and other adverse
events, no variables were significant predictors. In addi-
tion to these findings, we found no significant differences
in relationships before or after the explosions, indicating
that differences between the groups were only of small
clinical significance. These results highlight that other
factors than family and social support are important for
the mental health of college students in Lebanon during
multiple national crises, and that financial stress does
play role, albeit not beyond the impact of adverse events
themselves.

Our study clearly demonstrates a role of financial stress
on mental health in the context of the multi-layered cri-
ses in Lebanon. This is in line with previous research
that has found strong links between poverty and mental
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health, with people of lower socioeconomic status or liv-
ing in a high-deprivation neighbourhood having a higher
likelihood of developing mental health problems [17, 36,
37]. Miller and Rasmussen [38], criticized the tendency of
research in humanitarian settings to focus on the direct
effect of war and conflict, neglecting the major impact
of chronic exposure to daily stressors. Daily stressors
can have a cumulative impact on mental health, wors-
ening during crises [38]. Financial stress is an example
of a daily stressor, especially during the economic crises
facing Lebanon. This is likely to reflect the major finan-
cial losses students and their families are facing, includ-
ing the devaluation of salaries by over 90%, frozen bank
accounts, and total or partial loss of life savings [39]. It
is also likely to reflect the impact this has had on buying
power, including difficulties obtaining basic goods like
food, medicine, and electricity [40]. For the first time in
the country’s history, Lebanon has been flagged for food
insecurity risk by the United Nations [41], with 2.26 mil-
lion people at risk. Food insecurity has also been found
to be linked to poor mental health in students in Leba-
non [15]. Without economic and political reform in the
country that can reduce financial and food insecurity,
we are unlikely to see major improvements in the pop-
ulation’s mental health. For students, higher education
institutions may help to support students through more
accessible models of education that consider affordabil-
ity, accessibility, and social (in)equities [42]. This can help
to address student financial stress more structurally than
can be addressed through financial support alone. Addi-
tionally, higher education institutions can support stu-
dents by recognising the impact of financial stress as part
of mental health and counselling campaigns and services.
At the American University of Beirut, a University Men-
tal Health Council was set-up to strengthen university
systems to address the worsening mental health of the
university community [43]. Findings of this study indi-
cate that interventions and support should be targeted to
those most at financial risk within the college community.

Social support was found to be a stronger predic-
tor than family functioning of trauma symptoms for
students before the explosion, though neither were
as impactful as financial stress. Some previous litera-
ture on family and peer relations as a protective fac-
tor for mental health is in line with this finding. As
college students are predominantly older adolescents
or young adults, the importance of peers over families
is well documented in this age group [44-46]. It may
be reflective of the typical shift in attachment rela-
tionships during adolescence from the inner family to
outer social world [45]. This indicates that peers are an
important source of support for this population. How-
ever, our findings indicate that social support was not
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able to buffer the impact of financial stress, particularly
after the explosion, again emphasising the particularly
negative impact of the economic collapse. This may
be explained by the collective nature of both the eco-
nomic collapse, COVID-19, and the port explosion,
that affected the entire population. This interpreta-
tion is supported by our finding that the significance
of financial distress after the explosions was lost after
fully adjusting for demographics and explosion-related
adversity. The collective nature of the experience may
have negatively affected the ability of financial wealth,
and families and friends, to buffer its impact, particu-
larly as the explosion occurred during a COVID-19
lockdown. Lockdowns in Lebanon were long and strict,
due to the limited public health infrastructure, and
people were unable to leave their homes except for
medical emergencies for months at a time. The usual
buffering effect of social support on mental health and
wellbeing found in previous studies in Lebanon [47-49]
may therefore have been unable to function under the
extreme nature of the disaster.

The overwhelming impact of financial stress on the
mental health of college students in this sample, as
well as the potential for social support, demonstrates
the need to take a systems approach to student mental
health during humanitarian emergencies. Interventions
and services need to respond to the collective nature of
distress, and address core social determinants of men-
tal health alongside individual-focused interventions
for mental health and stress management.

Strengths and limitations

This study benefits from a naturally occurring oppor-
tunity to study the impact of multiple social determi-
nants of mental health in college students before and
after a major humanitarian disaster. It is limited, how-
ever, by a relatively small and single-university sample
limiting generalisability, and the use of brief self-report
measures that may not comprehensively capture social
determinants of mental health. In addition, the multiple
crises occurring in parallel makes it challenging to dif-
ferentiate impacts, with the freefall of the Lebanese Lira
occurring throughout data collection, both before and
after the explosion. We were limited in our exploration
of financial stress with the use of a single question, and
a more structured measure might have afforded a more
nuanced picture. However, there is research that sup-
ports the use of single-item measures, and that there
is no difference in the predictive validity between mul-
tiple-item and single-item measures [50]. The use of a
single-item measure in our study gave a strong indica-
tion of stress in the population.
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Conclusion

This study demonstrates the role of financial stress on
the mental health of college students in Lebanon, in the
context of the economic collapse of the country, port
disaster, and the COVID-19 pandemic. This supports
the importance of taking a collective and macro-systems
approach to mental health in humanitarian settings, to
address the wider social determinants that are so devas-
tating for mental health.
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