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ARTICLE INFO ABSTRACT

Handling editor: Jamie Pearce In 2020, unprecedented circumstances led to significant mental health consequences. Individuals faced mental
health stressors that extended beyond the devastating impact of the COVID-19 pandemic, including widespread

Keywords: social unrest following the murder of George Floyd, an intense hurricane season in the Atlantic, and the polit-

COVID-19 pandemic ically divisive 2020 election. The objective of this analysis was to consider changes in help-seeking behavior

Hurricane laura
2020 election
George Floyd
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following exposure to multiple social stressors and a natural disaster. Data from Crisis Text Line (CTL), a national
text-based mental health crisis counseling service, was used to determine how help-seeking behavior changed in
the wake of each event. Wilcoxon rank sum tests assessed changes in help-seeking behavior for each event in
2020 as compared to the same period in 2019. AutoRegressive Integrated Moving Average (ARIMA) models
examined if changes in crisis conversation volumes following each event differed. Higher median conversation
volumes noted for the COVID-19 pandemic (+1 to +5 conversations), Hurricane Laura (+1 to +7 conversations)
and the 2020 Election (+1 to +26 conversations). ARIMA models show substantial increases in help-seeking
behavior following the declaration of a national emergency for the COVID-19 pandemic (+4.3 to +38.2%)
and following the 2020 election (+3 to +24.44%). Our analysis found that the mental health response following
social stressors may be distinct from natural events, especially when natural disasters occur in the context of
multiple social stressors. This analysis adds to the growing body of literature considering the mental health
impact of exposure to multiple co-occurring societal stressors, like police violence and a global pandemic.

1. Introduction et al., 2022; Sansom et al., 2022). More knowledge about the impact of
exposure to concurrent social stressors and climate events on mental

Climate stressors (e.g., hurricanes, flooding) and social stressors (e. health is needed to prepare for future co-occurring stressors (Massazza

g., war, riots, pandemics) are linked to poor mental health outcomes et al., 2022).

(Espinel et al., 2019; Fernandez et al., 2015; Fix, 2021; Ni et al., 2020a;

Ni et al., 2020b). Climate-related disasters, including hurricanes and 1.1. Mental health and climate stressors

extreme weather events (e.g., flooding, winter weather events) are ex-

pected to become more common as the climate changes (US EPA, 2021). Climate stressors can be broadly defined to include extreme weather

Similar trends are expected with social stressors (e.g., police violence,

- > - . ; 3 events and environmental change or degradation that can be linked to
political elections), as political and social tensions are also predicted to

the climate crisis. Research investigating the mental health impact of
increase (Dimock and Wike, 2020). Given the projected increase in the climate disasters and extreme weather events has identified high mental
prevalence of both social and climate stressors, these events are likely to health burdens among exposed populations in the days and weeks
co-occur in the context of one another, which can result in compounded following exposure (Runkle et al., 2021; Wertis et al., 2023), and up to
or aggregated impacts and place excess strain on emergency responders, years after exposure (Begum et al., 2022). Higher mental health burdens
community resources, and mental health support infrastructure (Hahn have been identified for numerous climate-related events, including
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following hurricane exposure (Charlson et al., 2021; Runkle et al., 2021;
Wertis et al., 2023), during heatwaves (Liu et al., 2021; Thompson et al.,
2018), in the aftermath of an extreme winter weather event (Sugg et al.,
2023), and after extreme flood events (Charlson et al., 2021).

Experts hypothesize climate events can negatively impact mental
health both directly and indirectly, with the chances of experiencing or
developing poor mental health outcomes in the aftermath of a climate
disaster linked to a complex, interconnected network of biological,
psychosocial and social pathways (Thoma et al., 2021). Notably, the
vulnerability stress model (Engel, 1977; Thoma et al., 2021) posits that
the development of poor mental health outcomes is tied to how an in-
dividual perceives a stressor. An individual’s sensitivity to a certain
stressor is tied to their physical health (i.e., biologic pathway), their
emotional, behavioral, and cognitive functioning (i.e., psychosocial
pathway), and their social support network (i.e., social pathways).
Negative impacts of climate change, including environmental degrada-
tion and changing climate patterns, can increase stress by inhibiting
cultural practices and avenues for social cohesion, destroying homes and
infrastructure, limiting economic opportunities, and worsening physical
health due to water pollution and changing food resources, among
others (Cunsolo Willox et al., 2013; Thoma et al., 2021).

Furthermore, an individual’s likelihood of experiencing mental
distress after an extreme climate event is tied to the nature of the event
itself (Thoma et al., 2021). Specifically, if the event is acute (e.g.,
extreme weather event) versus chronic (e.g., sea level rise), and whether
the individual experienced the effects directly (e.g., home flooded) or
indirectly (e.g., media exposure) (Thoma et al., 2021). Direct and indi-
rect exposure to acute climate events is tied with post-traumatic stress
disorder, anxiety, depression, increased substance use, and an increase
in suicide-related outcomes, while fear and sadness are more often
associated with exposure to chronic climate stressors, such as sea-level
rise and dramatic environmental change (Thoma et al., 2021). Prior
trauma, which could include interpersonal trauma or prior
climate-related trauma, increases the likelihood of mental health
distress following exposure (Seon et al., 2024). Other at-risk de-
mographics include those with prior experiences of deprivation or
mental health issues (Lin et al., 2016; Sullivan et al., 2013). In general,
while progress has been made in recognizing the mental health impacts
of climate change, more work is needed as the psychological trauma
from disaster exposure exceed those of physical injury by 40 to 1 (Hayes
et al., 2018; Links, 2017), and climate change related disasters continue
to rise worldwide (Watts et al., 2018).

1.2. Mental health and social stressors

Social stressors can be broadly defined to capture extreme events
characterized by political and social unrest (e.g., racism, riots, elec-
tions), or those characterized as a public health emergency (e.g.,
pandemic). Past evidence suggests that social stressors, including racism
(Chae et al., 2021), police violence (Galovski et al., 2016), and political
unrest (Ni et al., 2016, 2017) negatively impact population mental
health. Furthermore, many social stressors receive substantial media
coverage, which can increase perceived stress among populations not
directly exposed, leading to an increase in poor mental health outcomes
among both directly exposed populations and those indirectly exposed
through media coverage (Ni et al., 2016; Ni et al., 2020b).

Past research has identified a “spillover effect”, such that individuals
who were not directly exposed experience heightened mental distress in
the aftermath (Ni et al., 2016). Furthermore, past research highlights
that even the notion of a social stressor, such as the proposal of
restrictive laws aimed at LGBTQ + individuals, can heighten mental
distress among the targeted population (Parris et al., 2021). Poor mental
health outcomes attributed to social stressors can also develop as a result
of media interactions, particularly social media interactions with in-
dividuals of opposing views, leading to interpersonal conflict, which
elevates stress (Ni et al., 2020a). The mass media coverage of many
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social stressors could increase an individual or community’s perception
of stress, contributing to an increased prevalence of poor mental health
outcomes in the aftermath of an extreme social stressor.

1.3. Mental health and Co-occurring stressors

Emerging evidence suggests there is a cumulative mental health
burden on populations exposed to multiple co-occurring or compound
stressors, including climate stressors (e.g., hurricanes, recurrent flood
events), and social stressors (e.g. COVID-19, civil unrest, racism). Recent
work hypothesizes that an individual’s perception of stress related to a
climate stressor increases in the context of a co-occurring social stressor
(Seon et al., 2024). Results indicate compound stressor exposure (e.g.,
exposure to civil unrest and COVID-19, exposure to flooding and
COVID-19) exacerbates poor mental health outcomes, increasing com-
munity health burdens (Callender et al., 2022; Hou et al., 2021; Seon
et al., 2024). Results also suggest this association is complex, with an
individual’s circumstances, including socioeconomic status (Ettman
et al., 2021; Hawrilenko et al., 2021; Hou et al., 2021), race (Eboigbe
et al., 2023), prior exposure to compound stressors (Callender et al.,
2022; Raker et al., 2019; Zacher et al., 2023), and pre-existing health
concerns (Lewis et al., 2022), moderating the likelihood of experiencing
this cumulative mental health burden.

1.4. Co-occurring events in 2020 for Louisiana

The year 2020 was unprecedented, with the emergence of the
COVID-19 pandemic and subsequent lockdowns and financial down-
turn, widespread social unrest following the murder of George Floyd by
the Minneapolis Police, an intense hurricane season in the Atlantic, and
the 2020 presidential election. Past studies have examined the mental
health response to the COVID-19 pandemic (Chen et al., 2020; Larson
and Bergmans, 2022; Runkle et al.,, 2021) and the pandemic in
conjunction with exposure to a climate disaster (Sugg et al., 2022;
Wertis et al., 2023). Yet, to our knowledge, no studies have examined
how exposure to multiple co-occurring social stressors and a climate
disaster impacts a population’s mental health. Each of these events have
long-lasting and differential impacts on mental health for exposed
populations.

We examined Louisiana (LA), located along the Gulf Coast of the
southern United States, as a case study. Louisiana is home to about 4.5
million residents; roughly 33% of residents identify as Black, and 23%
are under 18 years old (US Census, 2021). Louisiana is subject to mul-
tiple climate hazards, including hurricanes, heatwaves, and flood and
drought events, which are projected to become more extreme and
frequent with climate change (EPA, 2016). Additionally, LA is consid-
ered one of the most socially vulnerable states when referencing the
Social Vulnerability Index, with more than 50% of parishes designated
as ‘High Vulnerability’, and the majority considered ‘Medium High’ to
‘High Vulnerability’ (CDC, 2018), making it an important state in which
to consider the mental health impacts of co-occurring climate and social
stressors.

Louisiana was subject to lockdown and stay-at-home orders due to
the COVID-19 pandemic, and on several occasions throughout 2020, LA
received national attention for high COVID-19 case counts (The New
York Times, 2020). Furthermore, protests erupted throughout the state
following the murder of George Floyd by Minneapolis police (Social
Explorer, 2020), accompanied by widespread media coverage. A few
weeks later, Louisiana experienced Hurricane Laura in August 2020, the
strongest hurricane to hit LA in over 50 years (Pasch et al., 2020),
bringing 18-foot storm surges to coastal LA, and hurricane-force-winds
more than one hundred miles inland (Pasch et al., 2020). All of these
stressors were on voters’ minds weeks later during the 2020 Presidential
Election; in Louisiana, voter turnout in the 2020 election was higher
compared to recent presidential elections (la.gov, 2020).


http://la.gov
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1.4.1. COVID-19 pandemic

The COVID-19 pandemic has been linked to a global mental health
crisis (Hamza Shuja et al., 2020; Kumar and Nayar, 2021; Nochaiwong
et al., 2021; Torales et al., 2020). The COVID-19-related mental health
crisis has been most pronounced amongst historically marginalized
communities, with Black, Hispanic, and Asian Americans more likely to
report poor mental health outcomes than white Americans but less likely
to receive care (Thomeer et al., 2022), and amongst LGBTQ + youth and
adolescents (Hawke et al., 2021; Ormiston and Williams, 2022). While
studies found that mental health diagnoses (Chen et al., 2020), and
suicides (Larson and Bergmans, 2022) initially decreased following the
onset of the COVID-19 pandemic before increasing later in the pandemic
(Chen et al., 2020), help-seeking behavior spiked in the initial months of
the pandemic, especially among historically marginalized populations,
children, and adolescents (Runkle et al., 2021).

The COVID-19 pandemic disrupted almost every aspect of daily life,
contributing to increases in financial stress (Codagnone et al., 2020;
Zajacova et al., 2020), and school-related stress (Hawrilenko et al.,
2021; Viner et al., 2022), and increased racist sentiment and race-based
violence and harassment, particularly among Asian Americans (Chae
et al., 2021; Cheah et al., 2020; Shi et al., 2022), and Black Americans
(Chae et al., 2021; Shi et al., 2022), all of which are associated with
increased mental health burdens. Furthermore, the pandemic has been
linked to an epidemic of loneliness and isolation among U.S. residents
(U.S. Surgeon General, 2021). Isolation can contribute to numerous
mental and behavioral health concerns, including depression, anxiety,
and increased substance use (Christiansen et al., 2021).

1.4.2. Murder of George Floyd

Amidst the backdrop of the COVID-19 pandemic, the murder of
George Floyd by the Minneapolis Police ignited nationwide outrage with
protests relating to police brutality and the Black Lives Matter move-
ment occurring throughout the country, in both rural and urban com-
munities, in the days and weeks following the incident (Social Explorer,
2020). George Floyd’s murder has been linked to increased reports of
poor mental health, especially among Black Americans (Eichstaedt et al.,
2021; Howard et al., 2022), with an estimated 50% of Black Americans
reporting feeling angry and sad in the days following (Eichstaedt et al.,
2021).

Many Black Americans reported higher incidence of racism during
the COVID-19 pandemic (Chae et al., 2021; Shi et al., 2022), contrib-
uting to increased rates of poor mental health outcomes. Furthermore,
many Black communities also reported higher rates of COVID-19 and
were more likely to die from COVID-19, compared to white commu-
nities, which is due to historic systemic injustices that create and amplify
health disparities (Holmes et al., 2020; Millett et al., 2020). Few studies
have analyzed real-time mental health data in the wake of George
Floyd’s murder or considered its mental health impact relative to the
pandemic and other external social and climatic stressors.

1.4.3. Hurricane Laura

Like the COVID-19 pandemic and murder of George Floyd, hurri-
canes and extreme weather events are associated with heightened
mental health burdens (Espinel et al., 2019; Milojevic et al., 2017;
Weisler et al., 2006); specifically increased rates of anxiety (Fernandez
et al.,, 2015; Munro et al., 2017), PTSD and depressive symptoms
(Bistricky et al., 2019; Fernandez et al., 2015; Munro et al., 2017), and
thoughts of suicide (Runkle et al., 2021). The southern United States
experienced an intense hurricane season in 2020, adding extra stress to
already overstrained emergency responders and medical services
(Shultz et al., 2022). Early warnings were made for the U.S. Gulf Coast
and Southeast to prepare for an intense Atlantic hurricane season while
navigating rapidly changing COVID-19 restrictions and resurgence of
cases (Shultz et al., 2020). Hurricane warnings and COVID-19 protective
measures often contradict one another; with Hurricane measures
encouraging evacuation and taking shelter in designated safe places,
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which inherently leads to gathering large groups in confined spaces,
while COVID-19 measures discourage gathering and encourage physical
and social distancing (Shultz et al., 2022). These inherently contradic-
tory measures can exacerbate negative impacts from both the pandemic
and hurricanes (Shultz et al., 2022).

Hurricane Laura touched ground in Louisiana on August 27th, 2020,
and was the most devastating hurricane to hit the state in over 50 years
(Pasch et al., 2020). The category 4 hurricane caused widespread
flooding and damage, with every parish in the state receiving emergency
funding and FEMA declarations (FEMA, 2022; Pasch et al., 2020).
Hurricane Laura destroyed at least 10,000 homes in LA, left hundreds of
thousands without power, was directly responsible for four deaths, and
contributed to an additional 26 deaths, throughout the state (Pasch
et al., 2020). Climate change is contributing to a higher quantity and
frequency of destructive hurricanes, with warming ocean temperatures
creating hurricanes that produce more intense rainfall and have higher
storm surges as a result of rising sea-levels (Colbert, 2022). Past research
has identified increases in depression (Bevilacqua et al., 2020; Taioli
et al., 2018; Weisler et al., 2006), stress or anxiety (Begum et al., 2022;
Runkle et al., 2021; Wertis et al., 2023), and suicide-related outcomes
(Begum et al., 2022; Runkle et al., 2021) in the aftermath of hurricane
exposure. Despite the catastrophic nature of Hurricane Laura and early
warnings of the compound impacts of hurricanes and COVID-19, little is
known of the mental health response following this event.

1.4.4. Presidential election

Past research suggests exposure to multiple compounding or co-
occurring stressors can lead to cumulative mental health burdens (Hou
et al., 2021). The COVID-19 pandemic, climate change, and police
brutality were all considerations at the United States general election
polls in November 2020. Americans reported feeling more stressed
about the 2020 election compared to the 2016 presidential election
(APA, 2020; Canady, 2020). Studies on the mental health response after
the 2016 presidential election found that mental health plummeted,
especially among marginalized communities and Americans of color in
conservative states, as these groups were not well represented by former
President Trump’s platform (Morey et al., 2021). In the wake of the 2020
presidential election, delayed election results due to former President
Trump’s claims of widespread voter fraud and demands for recounts, the
continuation of the COVID-19 pandemic, and the capital riots all caused
additional stress among the American people (APA, 2020). However, at
the time of this publication, no studies have documented the immediate
mental health response following the 2020 election.

1.5. Current analysis

This analysis seeks to understand the mental health response among
individuals in Louisiana, USA, following exposure to four distinct yet co-
occurring events in 2020— the COVID-19 pandemic, the murder of
George Floyd, Hurricane Laura, and the 2020 presidential election. Real-
time data from the largest non-profit, national crisis text platform was
used to measure before and after changes in mental health distress and
help-seeking behaviors for each event. This study adds new knowledge
of how both a climate event (i.e., hurricane) and social stressors (i.e.,
political events, social unrest, pandemic) can contribute to immediate
changes in population mental health, providing information that can
guide future policy decisions and post-disaster mental health care.

2. Methods
2.1. Crisis Text Line data

Mental health data was obtained from Crisis Text Line (CTL), a not-
for-profit organization that provides free, 24/7, confidential, text-based

mental health-related crisis counseling services across the United States
(Crisis Text Line, 2019). Trained volunteer Crisis Counselors provide
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texters with immediate crisis support via digital messaging (Crisis Text o
Line, 2019). Information on crisis-related issues is coded after every & 8 838g.
conversation by trained volunteer Crisis Counselors using crisis tags (i. o T 9 g99Se
e., whether the conversation mentioned specific concerns like depres- -
sion, isolation, thoughts of suicide, etc.). A conversation can be tagged £228|8 o 80800
. . - . SR 5| S S s q2SS
with one or multiple crisis topics. Sa&|F LRI gy
For this analysis, we elected to include six crisis topics in addition to -
. .. . TNQ[ = =n
all conversations (aggregate of all crisis conversations on CTL’s platform 5; =3 § ER E ® ST
regardless of the issue topic): (1) Depression, (2) Thoughts of suicide, (3) TNl EE - 8 yaaao
Isolation, (4) Stress and anxiety, (5) Eating and body image concerns, = -
and (6) Abuse (which includes emotional, physical, sexual, and un- g T;’ ¥le 8 88888
specified abuse). We elected to include these specific crisis topics AEla e awesd
because depression, suicide-related outcomes, and stress/anxiety are = 3 s "
commonly assessed when investigating the mental health impacts of g g ) 3 E
extreme weather events (e.g., Begum et al., 2022; Dass-Brailsford et al., ] % § § = s g 298
2022; Runkle et al., 2021; Sugg et al., 2022), and social stressors (e.g., SREE|IgR = 8 8 ®8&8&8aR
Chae et al., 2021; Ni et al., 2016), and recent literature noted substantial ‘ ‘ 8 o FYERK
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geon General, 2021) during 2020. “é R
This analysis restricted CTL conversations to Louisiana-based area & . g\ol NS
. . . [\ E =
codes (225, 504, 985, 337, and 318). Demographic information was E f:i 23 § g [1’3 g @ § @ 5 o
acquired through an optional, post-conversation survey that Crisis Text ,Gg
Line offers all individuals to fill out, and roughly 22.5% of all CTL texters <] é 22l2 o o oo
complete the survey (Gould et al., 2022). Geographic location is derived E s g E g 3 S5sSa
from the texter area code, which is estimated to correspond to the é
texter’s actual state of residence 70% of the time (Crisis Text Line, § § 3% %
g~ =
2019). ] § ] g OS] = MmN = AT E
To create a pre-event baseline that is robust to seasonal changes in 2128 RN S g = Ig83F S
T 4 M NN = © N NN O AN E
help-seeking behaviors, crisis conversations were selected for one year % 3 Sz g
prior to each event (Schaffer et al., 2021). Post-event time periods were ‘é‘ g 2 5 g g oy =
restricted to the four weeks following each event to assess the immedi- Z o v SVVss E
ate, short-term impact on crisis behaviors. E g g
g saulg o _9 =
, ‘ _ : 2552 5 EsZss| ¢
(1) The declaration of a national emergency in response to the % @ e HhEeEa 2
COVID-19 pandemic (event: March 13th, 2020, data: March 13th, = NG [ S
. N © R
2019 to April 12, 2020); = £38ql28 |8 % £88%agz| E
. . . = <
(2) The murder of George Floyd by Minneapolis Police (event: May 5 9
>
25th, 2020, data: May 25th, 2019 to June 22nd, 2020), ; é 222 o coooo %
(3) Hurricane Laura (event: August 27th, 2020, data: August 27th, % £E E 8§ 2 Sg2sS:s §
2019 to September 24th, 2020); and e 5~ g
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Digital crisis messaging services, such as Crisis Text Line (CTL) and % 5. .o é g
the 988 Suicide Hotline, provide users in crisis with immediate and g T2 &8 88888|E ¢«
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anonymous counseling services. Many individuals seeking help via crisis g § S
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immediate moment (Pisani et al., 2022). Unlike survey data, data from E P g %
digital crisis messaging services provides daily, line-level information to g . g < g
N . . o g O s R > @
conduct longitudinal analyses that assess and characterize changes in IS £s9Sas I
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help-seeking behaviors over time. Furthermore, CTL data has been - o E'SOE §§ P &y & é
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among underrepresented populations, including sexual and gender ] 2
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minorities and individuals who identify as more than one race (Pisani
et al., 2022), compared to other mental health datasets.

Data from digital crisis messaging services can be used both to
illustrate increases in mental distress and poor mental health outcomes
and changes in help-seeking behaviors. While increases in help-seeking
behaviors can be a positive indicator (e.g., individuals overcoming
stigma, fewer barriers to care, etc), the vast majority of CTL users, about
80%, are above the clinical cutoff for depression and anxiety, suggesting
increases in help-seeking behaviors are also indicative of increases in
mental distress (Pisani et al., 2022). Furthermore, CTL data has been
shown to better represent mental distress and help-seeking behaviors
among underrepresented populations, including sexual and gender mi-
norities, and individuals who identify as more than one race (Pisani
et al., 2022), compared to other mental health datasets. Previous anal-
ysis has found a strong association between CTL data and emergency
department visits for mental health outcomes, highlighting the potential
for CTL as a proxy for the mental health of the population (Runkle et al.,
2021).

CTL’s anonymized and de-identified data has been used in multiple
studies; including an analysis of concurrent wildfire risk and mental
health (Sugg et al., 2022), the mental health response following expo-
sure to Hurricane Ida and the COVID-19 pandemic (Wertis et al., 2023),
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and research characterizing the mental health concerns of frontline
workers, their children (Sugg et al., 2021), and young people in response
to the COVID-19 pandemic (Runkle et al., 2021).

2.3. Statistical analysis

2.3.1. Pre-post demographics

Pre/post-chi-square-test analysis was conducted to assess if total
crisis conversation volume changed significantly before versus after
each event based on age, gender identity, race/ethnicity, or sexual
identity using the ‘tableone’ package (Yoshida, 2020) in RStudio
2022.02.3 (RStudio Team, 2022). Standardized mean differences
(SMDs), which convey effect size, are included in the supplemental in-
formation (Supplemental table 1). An SMD of about 0.2 is considered a
small effect size, 0.5 is considered a medium effect size, and 0.8 is
considered a large effect size (Cohen, 2013; Faraone, 2008)

2.3.2. Wilcoxon rank sum

Wilcoxon rank sum tests were conducted to investigate how help-
seeking behavior changed in 2020 compared to the same period in
2019. This methodology allows for consideration of how each distinct
event may be associated with changes in help-seeking behavior without
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Fig. 1. Wilcoxon-Rank Sum Box Plots illustrating changes in median crisis conversation volume for the COVID-19 pandemic (March 13th - April 10th, 2019 and
March 13th - April 10th, 2020), the murder of George Floyd (May 25th - June 22nd, 2019 and May 25th - June 22nd, 2020), Hurricane Laura (August 27th -
September 24th, 2019 and August 27th - September 24th, 2020) and the election (November 3rd - December 1st, 2019 and November 3rd - December 1st, 2020).
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consideration of the context in which these events occurred. Daily me-
dian conversation volumes were compared between the two time pe-
riods (Holland et al., 2021). For this analysis, the median daily
conversation volume from Louisiana texters in 2019 was compared to
the median daily conversation volume from Louisiana texters in 2020.
Pre-event crisis conversations were selected for the COVID-19 pandemic
(March 13th - April 10th, 2019 and March 13th - April 10th, 2020), the
murder of George Floyd (May 25th - June 22nd, 2019 and May 25th -
June 22nd, 2020), Hurricane Laura (August 27th - September 24th,
2019 and August 27th - September 24th, 2020) and the 2020 Presi-
dential election (November 3rd - December 1st, 2019 and November 3rd
- December 1st, 2020) (SM Fig. 1). Wilcoxon tests are ideal for small
sample sizes and non-parametric data and allow for comparisons be-
tween two groups (Hogg et al., 2015). Wilcoxon rank sum tests were
conducted in base RStudio 2022.02.3, results with a two-tailed p-value<
00.05 were considered statistically significant.

2.3.3. ARIMA

Interrupted time-series, AutoRegressive Integrated Moving Average
(ARIMA) modeling was implemented to examine the causal relationship
between each event and daily CTL text volumes for the six crisis topics
four weeks after each event. This methodology allowed for the investi-
gation of pre- and post-changes in help-seeking behaviors in the im-
mediate aftermath of each event. ARIMA models account for
autocorrelation within the time series data (Schaffer et al., 2021) and
have been applied to forecast mental health and identify causal re-
lationships with explicit events and mental health responses (e.g., de la
Rosa et al., 2022; McClellan et al., 2017; L. K. Thompson et al., 2019).

ARIMA models contain autoregressive (AR) and/or moving average
(MA) terms, depending on model selection (Supplemental table 2).
ARIMA models include a forecast component and can be specified to
determine if case counts change after the event compared to before the
event. Observed case counts are compared to forecasted case counts; any
observed case counts that fall outside of the forecasted 95% confidence
interval are considered significantly different than expected. For this
analysis, the interventions are defined as the day each event began, and
each event is considered in a separate ARIMA model, comparing
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forecasted CTL conversation volumes to observed volumes four weeks
after each event.

The ARIMA model parameters: p (number of autoregressive terms,
AR term), d (seasonal stationarity), and q (number of lagged forecast
errors, MA term) were determined by running multiple ARIMA models
for each event and crisis topic and selecting the one with that best fit
across all crisis outcomes for that event, by comparing (1) residual ACF,
(2) Ljung-box statistics and (3) residual normality (Schaffer et al., 2021)
(SM Fig. 2). Models can also be run with step (sudden sustained change),
ramp (immediate change in slope), and pulse (sudden temporary
change) functions, which can help characterize the change following an
intervention (i.e., extreme event). However, for this analysis the base
model (i.e., gradual change) was the best fit ARIMA model for all four
events: COVID-19 (1,0,2), Murder of George Floyd (1,1,1), Hurricane
Laura (2,1,1) and the 2020 Election (2,1,1) (Fig. 2). ARIMA forecasting
and modeling were conducted using the ‘forecast’ package Hyndman
et al. (2022); RStudio 2022.02.3.

As a supplement to ARIMA models, we also conducted Interrupted
Time Series Analysis (ITSA) using the ITSA package (English, 2021),
which was designed for a shorter base-line period (i.e., starting January
1st, 2020). This method uses a variance-centric approach by using a
Type-2 Sum Squares ANCOVA Lagged Dependent Variable model, which
estimates the difference in means between interrupted and uninter-
rupted time periods while accounting for the lag of crisis conversations
over time. For the most part, both methods showed similar results;
ARIMA model results are more robust to seasonality and both long-term
and short-term health trends (Schaffer et al., 2021); as such ITSA results
are included in the supplemental materials (Supplemental table 3).

3. Results
3.1. Pre-post demographics

Table 2 summarizes the demographics of CTL users before and after
each event for Louisiana-based area codes. Among individuals who

provided their age, more individuals 13 or younger sought help from
CTL after the murder of George Floyd (0.3% increase), Hurricane Laura
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Fig. 2. Forecast total crisis conversation volume for each event. The forecast volume is indicated with the dotted red line, and the light blue illustrates the 95%
Confidence Interval. (For interpretation of the references to color in this figure legend, the reader is referred to the Web version of this article.)
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Table 2
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Summary of pre/post-chi-square-test analysis to assess if total crisis conversation volume changed significantly before versus after each event based on age, gender
identity, race/ethnicity, or sexual identity. Conversations are from texters with Louisiana-based area codes.

COVID-19 George
National Floyd
Emergency Murder
Before After p Before After
Age n = 7986 n =738 <0.001 n = 8595 n =870
13 or younger 215 (2.7) 14 (1.9) 181 (2.1) 21
2.4
14-17 495 (6.2) 20 (2.7) 487 (5.7) 75
(8.6)
18-24 434 (5.4) 25(3.4) 441 (5.1) 54
(6.2)
25-34 297 (3.7) 15 (2.0) 311 (3.6) 41
4.7)
35-44 78 (1.0) 3(0.49) 73 (0.8) 15
1.7
45-54 69 (0.9) 6 (0.8) 81 (0.9) 15
1.7
55-64 18 (0.2) 0(0.0) 18 (0.2) 3(0.3)
65+ 23 (0.3) 2(0.3) 29 (0.3) 4(0.5)
No Answer 6357 (79.6) 653 6974 (81.1) 642
(88.5) (73.8)
Gender <0.001
Female 1257 (15.7) 52 (7.0) 1239 (14.4) 188
(21.6)
Male 214 (2.7) 15 (2.0) 213 (2.5) 31
(3.6)
Diverse 233 (2.9) 18 (2.4) 248 (2.9) 23
(2.6)
No Answer 6282 (78.7) 653 6895 (80.2) 628
(88.5) (72.2)
Race and <0.001
Ethnicity
Asian 33(0.4) 2(0.3) 31(0.3) 6 (0.7)
Black 436 (5.5) 13 (1.8) 442 (5.1) 56
(6.4)
Hispanic 133 (1.7) 5(0.7) 124 (1.4) 19
(2.2)
Indigenous 20 (0.3) 2(0.3) 17 (0.2) 2(0.2)
American
Other or Mixed 239 (3.0) 11 (1.5) 242 (2.8) 29
Race (3.3)
White 815 (10.2) 51 (6.9) 809 (9.4) 118
(13.6)
No Answer 6310 (79.0) 654 6930 (80.6) 640
(88.6) (73.6)
Sexual Identity <0.001
LGBTQ+ 701 (8.8) 42 (5.7) 691 (8.0) 93
(10.7)
Straight 876 (11.0) 38 (5.1) 868 (10.1) 128
(14.7)
No Answer 6409 (80.3) 658 7036 (81.9) 649
(89.2) (74.6)

Hurricane 2020
Laura Presidential
Election
p Before After p Before After p
<0.001 n = 8933 n =742 <0.001 n = 9595 n= 0.004
1177
204 (2.3) 35(4.7) 249 (2.6) 48 (4.1)
577 (6.5) 62 (8.4) 624 (6.5) 69 (5.9)
480 (5.4) 54 (7.3) 514 (5.4) 44 (3.7)
285 (3.2) 29 (3.9) 288 (3.0) 32(2.7)
73 (0.8) 5(0.7) 76 (0.8) 13(1.1)
107 (1.2) 12 (1.6) 128 (1.3) 11 (0.9)
19 (0.2) 2(0.3) 21 (0.2) 0 (0.0)
26 (0.3) 2(0.3) 33(0.3) 1(0.1)
7162 (80.2) 541 7662 (79.9) 959
(72.9) (81.5)
<0.001 <0.001 0.12
1409 (15.8) 182 1583 (16.5) 195
(24.5) (16.6)
226 (2.5) 26 (3.5) 248 (2.6) 25 (2.1)
295 (3.3) 21 (2.8) 328 (3.4) 26 (2.2)
7003 (78.4) 513 7436 (77.5) 931
(69.1) (79.1)
<0.001 <0.001 0.38
47 (0.5) 6 (0.8) 54 (0.5) 3(0.3)
494 (5.5) 56 (7.5) 542 (5.6) 72 (6.1)
128 (1.4) 11 (1.5) 139 (1.49) 19 (1.6)
19 (0.2) 0 (0.0) 27 (0.3) 3(0.3)
292 (3.3) 56 (7.5) 364 (3.8) 51 (4.3)
895 (10.0) 96 980 (10.2) 96 (8.2)
(12.9)
7058 (79.0) 517 7489 (78.1) 933
(69.7) (79.3)
<0.001 0.001 0.18
751 (8.4) 80 822 (8.6) 93 (7.9)
(10.8)
981 (11.0) 107 1068 (11.1) 113
(14.49) (9.6)
7201 (80.6) 555 7705 (80.3) 971
(74.8) (82.5)

(2.4% increase), and the 2020 election (1.5% increase). Increases in
help-seeking behavior were also noted for any individual under 34
following the murder of George Floyd and Hurricane Laura, with in-
creases ranging from 0.3 to 2.9%, with more substantial increases noted
in younger populations (13 or younger and 14 to 17).

Of those who disclosed their gender identity in the voluntary post-
conversation survey, fewer females had sought help following the
declaration of a national emergency in response to the COVID-19
pandemic (8.7% decrease), and more females had sought help
following the murder of George Floyd (7.2% increase) and Hurricane
Laura (8.7% increase). Significant increases were also noted for males
seeking help following the murder of George Floyd (1.1% increase) and
Hurricane Laura (1.0% increase), and a minor decrease following the
COVID-19 national emergency (0.7% decrease). Across all four events,
fewer gender-diverse individuals sought help from CTL in the post-event
period.

Among individuals who provided their racial identity, more Asian

individuals (0.4% increase), Black individuals (1.3% increase), Hispanic
individuals (0.8% increase), Other or Mixed individuals (0.5% increase),
and White individuals (4.2% increase) had sought help following the
murder of George Floyd. Significant increases were also noted following
Hurricane Laura among Asian individuals (0.3% increase), Black in-
dividuals (2.0% increase), Other or Mixed-Race individuals (4.2% in-
crease), and White individuals (2.9% increase).

Some of the noted changes in help-seeking behaviors may be due to
the number of individuals who elected to fill out the optional, post-
conversation demographic survey, with more individuals completing
this survey in the four weeks following the murder of George Floyd (7-8
percentage point increase) and Hurricane Laura (5.8-9.3 percentage
point increase), as compared to before. A decrease in the percent of
individuals completing the optional post-conversation survey was
observed in the four weeks following the COVID-19 National Emergency
(8.9-9.8 percentage point decrease) and 2020 Presidential Election
(1.2-2.2 percentage point decrease).
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3.2. COVID-19 national emergency

In the year before the COVID-19 national emergency (March 13th,
2019, to March 13th, 2020), there were 7986 total conversations from
texters in Louisiana-based area codes, averaging 21.88 conversations
per day. In the four weeks after the national COVID-19 emergency, there
were 738 total conversations, averaging 26.36 conversations per day.
Average daily conversations increased for all conversations, and for
conversations related to the following specific issues: stress and anxiety,
eating and body image issues, and abuse (Table 1).

Between March 13th and April 10th, 2020, median daily conversa-
tions were higher for all conversations, abuse-related conversations,
eating and body image conversations, and stress and anxiety related
conversations, as compared to the same time period in 2019 (Table 3)
(Fig. 1). Results from ARIMA models (p,d,q) showed that the declaration
of a national emergency and the COVID-19 pandemic is associated with
a 12.9% increase in all conversations, a 23.8% increase in abuse-related
conversations, a 38.2% increase in eating and body-image conversa-
tions, a 4.3% increase in isolation-related conversations, and a 21.5%
increase in stress and anxiety related conversations in the four weeks
post-event. In general, increases in help-seeking behaviors were most
pronounced for the declaration of the national pandemic, compared to
the other events. Decreases in conversation volume were observed for
depression (12.3% lower) and thoughts of suicide (13.9% lower) after
the COVID-19 lockdown (Table 4).

3.3. George Floyd murder
In the year before the murder of George Floyd, there were 8595 total

conversations from texters in Louisiana, averaging 23.55 conversations
per day (Table 1); in the four weeks after, there were 807 total

Table 3
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conversations, averaging 31.07 conversations per day. Average daily
conversations increased for every crisis topic considered in this analysis
for these time periods.

We observed significantly lower median daily conversations between
May 25th and June 22nd, 2020, as compared to the same period in 2019
for depression (11, p = 0.002) and thoughts of suicide (6, p = 0.03)
(Table 3) (Fig. 1). However, in the context of the COVID-19 pandemic,
ARIMA models detected a marginal increase in the number of conver-
sations relating to eating and body image concerns (1.1% higher),
isolation (3.7% higher), and thoughts of suicide (0.37% higher) in the
four weeks after exposure (Table 4). Decreases in conversation volume
were observed for all conversations (1.1% lower) and conversations
relating to abuse (0.92% lower), depression (6.7% lower), and stress and
anxiety (1.9% lower) in the four weeks following the murder of George
Floyd. However, none of the observed values fell outside the forecasted
95% confidence interval.

3.4. Hurricane Laura

In the year before Hurricane Laura, there were 8933 total conver-
sations from texters in Louisiana, averaging 24.47 conversations per day
(Table 1); in the four weeks after Hurricane Laura, there were 742 total
conversations, averaging 26.5 conversations per day. Average daily
conversations increased for all conversations, with slight increases also
noted for conversations related to depression, stress and anxiety, and
abuse.

A significantly higher daily median conversation volume was
observed for all conversations (27, <0.001), and conversations relating
to depression (10, 0.04), and stress and anxiety (10, 0.007) between
August 27th and September 24th, 2020, as compared to this time period
in 2019 (Table 3) (Fig. 1). In the context of the COVID-19 pandemic and

Wilcoxon-rank sum results comparing median crisis conversation volume for the each 28 day event period, COVID-19 pandemic (March 13th - April 10th, 2019 and
March 13th - April 10th, 2020), the murder of George Floyd (May 25th - June 22nd, 2019, and May 25th - June 22nd, 2020), Hurricane Laura (August 27th - September
24th, 2019 and August 27th - September 24th, 2020) and the election (November 3rd - December 1st, 2019 and November 3rd - December 1st, 2020).

2019
Median Daily Calls (IQR)

COVID-19 (3/14/19-4/10/19)
All Conversations 19 (6)
Abuse 1(2)
Depression 7 (3)
Eating 0@)
Isolation 4(2)
Stress/Anxiety 7 (4)
Thoughts of Suicide 5(2)
Murder of George Floyd (5/25/19-6/22/19)
All Conversations 34 (21
Abuse 2(2)
Depression 16 (11)
Eating 1)
Isolation 8(5)
Stress/Anxiety 9(5)
Thoughts of Suicide 8(4)
Hurricane Laura (8/27/19-9/24/19)
All Conversations 20 (7)
Abuse 2 (3)
Depression 8(5)
Eating 0(1)
Isolation 4 (3)
Stress/Anxiety 8(3)
Thoughts of Suicide 5(2)
2020 Election (11/3/19-12/1/19)
All Conversations 14 (9)
Abuse 1(2)
Depression 5(5)
Eating 0(0)
Isolation 34
Stress/Anxiety 4(3)

Thoughts of Suicide 3(2)

2020
Median Daily Calls (IQR) Difference P
(3/14/20-4/10/20)
24(9) 5 <0.001
2(2) 1 0.01
7(4) 0 0.43
1M 1 0.04
5@3) 1 0.17
94 2 0.001
5(2) 0 0.85
(5/25/20-6/22/20)
3165 -3 0.49
22 0 0.96
1™ -5 0.002
1) 0 0.95
72 -1 0.51
10 (5) 1 0.84
6(3 -2 0.03
(8/27/20-9/24/20)
27 3) 7 <0.001
1M -1 0.52
10(3) 2 0.04
1) 1 0.18
5@ 1 0.43
103 2 0.007
5(3) 0 0.25
(11/3/20-12/1/20)
40 (16) 26 <0.001
303 2 <0.001
15(9) 10 <0.001
1(0) 1 <0.001
8(4) 5 <0.001
12(6) 8 <0.001
93 6 <0.001
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Table 4
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ARIMA forecasted versus observed crisis text volume in the four weeks following the COVID-19 national emergency (March 13th to April 12, 2020), the murder of
George Floyd (May 25th to June 22nd, 2020), Hurricane Laura (August 27th to September 24th, 2020) and the 2020 Presidential Election (November 3rd to December

1st, 2020).
Forecasted Confidence (95%) Observed Percent Change p,d,q
COVID-19 1,0,2
All Conversations 642.82 175.41-1065.75 738 12.897
Abuse 47.25 —28.3-119.66 62 23.790
Depression 231.43 —14.96-460.02 206 —12.345
Eating 15.44 —27.54-57.33 25 38.240
Isolation 133.03 —21.43-277.74 139 4.295
Stress/Anxiety 211.86 20.88-387.86 270 21.533
Thoughts of Suicide 165.09 18.89-299.68 145 —13.855
Murder of George Floyd 1,1,1
All Conversations 879.45 378.81-1317.15 870 —1.086
Abuse 60.55 —16.99-133.77 60 —-0.917
Depression 324.37 59.03-566.52 304 —6.701
Eating 21.77 —21.61-63.60 22 1.045
Isolation 192.7 30.0-341.63 200 3.650
Stress/Anxiety 298.6 88.87-486.93 293 -1.911
Thoughts of Suicide 178.33 30.74-313.16 179 0.374
Hurricane Laura 2,1,1
All Conversations 749.93 320.78-1125.46 742 —1.069
Abuse 52.97 —29.53-131.66 44 —20.386
Depression 274.74 59.91-469.96 268 —2.515
Eating 22.5 —22.76 - 66.15 19 —18.421
Isolation 133.59 —18.47-276.09 136 1.772
Stress/Anxiety 263.54 63.79-444.45 271 2.753
Thoughts of Suicide 161.84 21.00-291.12 156 —3.744
2020 Election 2,1,1
All Conversations 1206.2 513.78-1814.04 1177 —2.481
Abuse 66.54 —22.97-151.31 69 3.565
Depression 483.91 138.77-795.41 470 —2.960
Eating 25.69 —20.79 - 70.32 34 24.441
Isolation 254.09 67.52-422.61 251 -1.231
Stress/Anxiety 372.45 110.82-607.88 384 3.008
Thoughts of Suicide 225.04 61.29-372.70.76 248 9.258

months of protests following the murder of George Floyd, ARIMA
models found marginal increases in conversations relating to isolation
(1.8% higher) and stress and anxiety (2.8% higher) in the four weeks
following Hurricane Laura. However, every other crisis topic noted de-
creases, with abuse (20.4% lower) and eating and body image concerns
(18.4% lower) seeing the largest decreases (Table 4). Depression (2.5%
lower) and all-conversations (1.1% lower) demonstrated the smallest
decreases, though none of the observed values fell outside the 95%
confidence interval of forecasted values.

3.5. 2020 presidential election

In the year before the 2020 presidential election, there were 8555
total conversations from Louisiana texters, averaging 27.78 conversa-
tions per day (Table 1); in the four weeks after, there were 1177 total
conversations, averaging 42.04 conversations per day. Average daily
conversations increased for every crisis topic considered in this analysis.

Higher daily median volumes were detected for every crisis topic
considered in this analysis between November 3rd and December 1st,
2020, as compared to this time period in 2019 (Table 3) (Fig. 1). ARIMA
models observed increases for conversations relating to abuse (3.6%
higher), eating and body image concerns (24.4% higher), stress and
anxiety (3.0% higher) and thoughts of suicide (9.3% higher) in the four
weeks following the 2020 election (Table 4). Eating and body image
concerns had the largest percent increase (24.4%) following the 2020
presidential election, and thoughts of suicide increased the most for this
event (9.3% higher), as compared to the other events.

4. Discussion
This analysis examined short-term changes in help-seeking behaviors

among Louisiana residents in response to four critical events in 2020 —
the COVID-19 pandemic, the murder of George Floyd, Hurricane Laura,

and the presidential election. Results suggest each event was associated
with increases in help-seeking behaviors, with political social stressors:
the COVID-19 pandemic and the 2020 election, associated with the most
substantial increases in help-seeking behaviors, compared to baseline.
Surprisingly, depression was lower than expected after all events;
however, increases were noted for stressors that can precede depression,
including abuse, isolation, and eating and body image concerns (Araujo
et al., 2010; Christiansen et al., 2021; Evans and Fisher, 2022; Puccio
et al., 2016; Radell et al., 2021) following the onset of the COVID-19
pandemic, and an increase in thoughts of suicide following the 2020
presidential election, potentially indicating worsening mental distress as
the year progressed.

Of the four events, the COVID-19 pandemic saw the largest increases
in help-seeking behaviors in the four weeks after the declaration of a
national emergency and subsequent stay-at-home orders. Help-seeking
behaviors related to abuse, eating and body image concerns, isolation,
and stress and anxiety increased considerably. In addition, unlike the
other events, total conversation volume (i.e. all crisis conversations)
increased among Louisiana texters following the declaration of a na-
tional emergency for COVID-19, highlighting higher mental health
burdens among users across all crisis concerns. These findings corrob-
orate a growing body of literature suggesting the COVID-19 pandemic
served as a risk multiplier for an already existing global mental health
crisis (Hamza Shuja et al., 2020; Nochaiwong et al., 2021; OIff et al.,
2021; Torales et al., 2020), and for more specific crisis concerns, like
eating and body image concerns (J Devoe et al., 2023; Taquet et al.,
2022). Contrary to other evidence (e.g., Bueno-Notivol et al., 2021;
Ettman et al., 2020), we did not find an association with increasing
prevalence of depression after the onset of the pandemic. However, our
results did note increases in outcomes that often predicate or can
co-occur with depression, including abuse (Radell et al., 2021), isolation
(Christiansen et al., 2021; Evans and Fisher, 2022), and eating and body
image concerns (Araujo et al., 2010; Puccio et al., 2016). As such, our
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analysis may provide context for increases in mental health related
concerns that could contribute to higher depression burdens during the
pandemic.

Conversations relating to abuse, a crisis concern category that in-
cludes physical, sexual, emotional, and unspecified abuse, had notable
increases following the COVID-19 national emergency. These results
corroborate past research, which found increased abuse during the
initial weeks (Kourti et al., 2021)and months of the COVID-19 pandemic
(Ivandic et al., 2020; Rengasamy et al., 2022), with many social re-
sources limited and most Americans staying home. Domestic violence
also increased after lockdowns, and stay-at-home orders were lifted
(Piquero et al., 2021). Isolation also increased dramatically during the
initial weeks of the pandemic, with the U.S. Surgeon General declaring
an epidemic of loneliness and isolation in the United States (U.S. Sur-
geon General, 2021). Increases in interpersonal stress, which can
include abuse and social isolation, in the context of a major social
stressor (i.e., COVID-19 pandemic), can contribute to higher mental
health burdens (Ni et al., 2016). As such, the noted increases in abuse
and isolation-related conversations in the immediate aftermath of the
national lockdown due to the COVID-19 pandemic may help explain
higher conversation volumes related to stress and anxiety, and a higher
overall conversation volume in the weeks after onset of the COVID-19
pandemic.

Immediately following the murder of George Floyd, we found slight
increases in crisis concerns related to eating and body image concerns,
isolation, and thoughts of suicide. Likewise, we noted increases in CTL
use among Black texters for the event, though our findings could be due
to increases in post-crisis conversation survey completion. Police
violence and poor mental health are especially pronounced among Black
Americans (Alang et al., 2017; NAACP, 2021), who are systematically
targeted and disproportionately arrested, harmed, and killed by police
(Peeples, 2019, 2020). Mass media coverage of protests and collective
action increases the exposure population, such that individuals who did
not go to the protests themselves are indirectly exposed via media
coverage, creating a ‘spillover effect’ (Ni et al., 2016). Increased in-
teractions with individuals of opposing views, an increase in racism
during the COVID-19 pandemic, and discussion relating to police
violence may all have further exacerbated individual’s exposure and
perception of stress. While our sample of Louisiana residents were likely
not directly exposed to the murder of George Floyd, video footage of the
murder was shared widely, and Black Lives Matter protests occurred
globally (Social Explorer, 2020), suggesting many residents received
indirect exposure to this event.

In the four weeks following Hurricane Laura, crisis conversations
were slightly higher for stress and anxiety and isolation; however, these
increases were marginal compared to other events, like the beginning of
the COVID-19 pandemic and the 2020 election. In fact, notable de-
creases were observed for the other crisis events (e.g., all conversations,
depression, abuse, eating and body images). Our observed decreases are
supported by conceptual frameworks like the Substance Abuse and
Mental Health Services Administration (SAMHSA) Phases of the Disaster
Model (DeWolfe, 2000). This model hypothesizes that immediately
following a climate disaster, people are less likely to seek mental health
care due to the ‘heroic’ phase, a time in which communities come
together and collectively respond to the aftermath of the disaster, likely
prioritizing physical needs over emotional and mental needs (DeWolfe,
2000). Decreases may also occur due to widespread power outages
(Raphelson, 2020), which may have limited the ability to seek help via
electronic resources, such as CTL.

However, these results are contrary to our other work using CTL data
to characterize short-term changes in mental distress after a major
climate event, which showed immediate increases in most crisis con-
cerns, including stress/anxiety and thoughts of suicide (e.g., Wertis
et al.,, 2021; Runkle et al., 2021a,b). Past research suggests collective
action, such as a community rallying together, can have a protective
effect in the context of exposure to multiple social stressors (Ni et al.,
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2016). As such, a major hurricane in the context of numerous social
stressors that the majority of residents are exposed to, whether directly
or indirectly, may have provided the opportunity for community cohe-
sion during a period when many individuals reported feeling socially
isolated (U.S. Surgeon General, 2021), buffering the often-associated
increase in poor mental health outcomes.

Compared to other events, the 2020 Election resulted in the greatest
increase in crisis conversations and the most notable increases in more
severe crisis outcomes (i.e., thoughts of suicide). These increases may be
due to the election itself, the compounding stress of multiple events
among our sample population, resulting in more severe outcomes, or the
mass media coverage, which could increase the exposed population and
amplify perceived stress (Ni et al., 2016). Preceding the 2020 Election,
more Americans reported feeling stressed about this election than prior
elections (Canady, 2020). Additionally, past research has found that
harmful political policies negatively impact the mental health of the
individuals targeted in these policies, even if they are not passed through
legislation (Parris et al., 2021), which may help explain increases in
help-seeking behavior of more severe health outcomes (i.e., thoughts of
suicide) after the election. Furthermore, the increase in help-seeking
behaviors for multiple crisis concerns illustrates the wide-reaching
mental health impact of the 2020 election. An unexpected finding was
an increase in abuse following the 2020 election, which could be
indicative of increased interpersonal stress.

4.1. Social stressors vs. climate stressors

Help-seeking behaviors varied among events, with increases in help-
seeking behaviors primarily observed for all three social stressors
(COVID-19, George Floyd Murder, 2020Presidential Election) and an
overall decrease observed following Hurricane Laura. The SAMHSA
model illustrates that following a climate disaster, help-seeking behav-
iors and reports of poor mental health are expected to decrease in the
immediate response period before increasing in the months following
(DeWolfe, 2000), which this analysis observed following Hurricane
Laura. Interestingly, this same response pattern was not observed
following the social stressors, which caused, or were associated with,
increased help-seeking behaviors immediately following exposure. This
suggests that the mental health response following social stressors is
distinct from the response following climate stressors, particularly in the
context of multiple social stressors. This important finding illustrates
that the mental health response, and therefore mental health care
needed, following social stressors, may be distinct from climate
disasters.

This analysis considered immediate changes in help-seeking behav-
iors following exposure to multiple social stressors and a climate
disaster. Results suggest that exposure to multiple social stressors
negatively impacts the population’s mental health and is associated with
increases in help-seeking behaviors among those seeking digital crisis
support. Substantial increases in help-seeking behaviors related to more
severe outcomes (i.e., thoughts of suicide) were observed following the
2020 election. In the context of multiple social stressors, help-seeking
behaviors primarily decreased following exposure to a climate disaster.

4.2. Strengths and limitations

This study has multiple strengths. The CTL dataset is an objective
mental health dataset that continuously provides data for numerous
mental health outcomes at high temporal resolution throughout the
contiguous United States, allowing for daily time-series analyses.
Additionally, the consideration of social stressors and climate disasters
in the context of one another allows for further analysis of the mental
health response to co-occurring events. The findings from this analysis
can be applied to targeted mental health care interventions following
extreme events.

This study is also limited. The prevalence of poor mental health
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outcomes was discerned from help-seeking behavior data. As such, our
results are specific to those who sought help via digital crisis messaging.
Digital messaging data may not capture the true mental health burden of
a population; however, CTL data has been verified with hospital
administration data (Runkle et al., 2021), adding further evidence that
this dataset can be used to characterize population-level mental health
trends. This analysis was based on the texter area code, which reflects
the texter’s current state of residence ~70% of the time (Crisis Text Line,
2019). However, given that all four events had national implications and
received widespread national media coverage, the trends observed are
likely robust, though we can only draw conclusions among those who
texted during the study period with a Louisiana-based area code.

Additionally, previous research has illustrated that pre-existing
mental health conditions may be exacerbated by exposure to extreme
events and compounding disasters (Sansom et al., 2022). This analysis
did not consider repeat CTL users and, as such, does not make inferences
about pre-existing mental health conditions and help-seeking behavior
following extreme events. The authors recommend future research to
consider pre-existing mental health conditions and compounding di-
sasters. Sample bias of those who completed the optional
post-conversation demographic survey may also influence
demographic-related results. Furthermore, this analysis considered the
immediate changes in help-seeking behaviors by analyzing crisis text
volume before and four weeks after each extreme event and did not
consider longer-term mental health impacts. Mental health responses
may vary over time, based on the nature and intensity of the event (Clay
et al,, 2018), complicated by pre-existing vulnerabilities, such as
pre-existing mental health conditions (Clay et al., 2018). Thus, this
analysis highlights acute changes in help-seeking behaviors in the im-
mediate aftermath of exposure to social stressors and a climate disaster.
Finally, this analysis looked at multiple co-occurring stressors; however,
we did not include an analytic element that would allow us to ascertain
cumulative mental health burden or whether individuals seeking help
via CTL were experiencing crises related to these co-occurring or cu-
mulative stressors. We recommend future research continue to grow
understanding of the mental health impacts of co-occurring and cumu-
lative stressors.

5. Conclusions

This analysis considered the immediate help-seeking response to co-
occurring social stressors and a climate disaster, in the context of one
another. Results suggest that exposure to multiple social stressors (i.e.
COVID-19 National Emergency, 2020presidential election) negatively
impacts population mental health and is associated with increases in
help-seeking behaviors. In the context of multiple social stressors, help-
seeking behaviors primarily decreased following Hurricane Laura; sug-
gesting the mental health response, and thus mental health care needed,
following exposure to climate disasters may differ from the help-seeking
response following exposure to social stressors. Furthermore, substantial
increases in help-seeking behaviors related to more severe outcomes (i.e.
thoughts of suicide) were observed following the 2020 election. Of the
four events considered, the COVID-19 pandemic and 2020 presidential
election saw the most substantial immediate increases in help-seeking
behavior.
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