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ABSTRACT
Mental Health Outcomes of Young Adults Amid COVID-19: Examining Pre-Pandemic and
Current Factors
by
Melissa Janson

Exposure to disasters and the life stress that can result in the aftermath has been
associated with subsequent mental health (MH) problems in up to about 30% of affected
individuals (Bonanno et al. 2010). Young adults, ages 18-30 may be more vulnerable to the
impact of disaster than older adults (Acierno et al., 2006; Bonanno et al., 2007). Increased
levels of MH symptom severity have been observed among young adults over the past two
decades (Twenge et al., 2019; Twenge et al., 2020), as well during the COVID-19 pandemic
(National Center for Health Statistics, 2021). Additional research investigating risk and
resilience factors associated with long-term patterns of MH is needed (Chen & Bonanno,
2020), particularly among disaster-exposed young adults during the COVID-19 pandemic.

Originally intended to understand young adult psychosocial adjustment after exposure
to natural disasters in 2017 and 2018, the current longitudinal study also examined impacts of
the COVID-19 pandemic on MH across four waves (two pre-pandemic and two during-
pandemic). This presented a unique opportunity to evaluate the associations among
prospective data collected prior to the pandemic, and pandemic functioning among disaster-
exposed young adults in the mainland U.S. and Puerto Rico. The current study had the
following aims: 1) identify pre-pandemic, and pandemic risk and protective factors
predicting pandemic-MH; 2) examine the shape of MH symptom trajectories over time, from

pre to during-pandemic; and 3) examine whether pre-pandemic factors were associated with
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differences in MH trajectory starting points, or with increases or decreases in MH growth
rates over time.

Data were collected at universities in California, Florida, Texas, and Puerto Rico
through online Qualtrics questionnaires in English and Spanish. The Wave (W) 1 surveys
were distributed in the mainland U.S. in 2018, about three to six months after several natural
disasters; the Spanish survey was distributed in Puerto Rico also in 2018, a little over one
year after several hurricanes occurred. W1 participants indicated whether they agreed to be
contacted for subsequent follow-up surveys as part of a longitudinal study. A subset of
participants (n = 466) agreed and were contacted via personal email to participate in Ws 2-4.
W2 data collection occurred in October through December 2019, W3 data collection
occurred in summer of 2020 during the COVID-19 pandemic, and W4 data collection took
place between late February and early April 2021. Compensation differed slightly across
waves; at W1, participants chose to either receive research credit or to enter a raffle to win
one of many e-gift cards ($25.00), while at Ws 2-4, each participant received an e-gift card.

Pre-pandemic factors were measured at W1 and included prior trauma history,
disaster exposure (e.g., specific to hurricanes, wildfires, mudslide), life stressors since
disaster, and MH. Pandemic risk factors were measured at W3 and included COVID-19 fear,
COVID-19-related experiences, and life stressors during the pandemic. Also measured at
W3, pandemic protective factors included perceived social support, self-compassion, and
coping self-efficacy. MH outcomes were measured across Ws 1-4 and included anxiety,
depression, and post-traumatic stress symptoms (PTSS).

To evaluate aim one, a subsample of 120 young adults who experienced a natural

disaster during college and who had complete Ws 1 and 3 data were selected. Participants
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were mostly female (88%), and half identified as Latinx and from Puerto Rico. The majority
(69.2%) had reported been exposed to a hurricane, and the remainder experienced wildfires.
At W1, participants were on average 20.3 years of age.

Three separate multiple linear regression analyses for each W3 pandemic-MH
outcome (anxiety, depression, and PTSS) were conducted using Mplus Version 8. In
summary, W1 MH or prior MH functioning was the only pre-pandemic factor significantly
associated with pandemic MH. Pandemic risk factors (W3 COVID-19 fear, W3 COVID-19
experiences, and W3 life stressors) were significantly associated with anxiety and PTSS
during the pandemic, but not depressive symptoms. W3 coping self-efficacy was associated
with decreased risk for depression and PTSS during the pandemic. Lastly, W3 self-
compassion and W3 social support were not significantly associated with any pandemic MH
outcomes, and no pandemic protective factors were associated with anxiety during the
pandemic.

To evaluate aims two and three, a subsample of 205 young adults who completed W1
and one or more of the subsequent three waves of data collection were selected. Participants
were again mostly female and about half identified as Latinx and from Puerto Rico. Three
separate MH trajectories (anxiety, depression, and PTSS) were plotted using hierarchical
linear modeling analyses (HLM) and HLMS statistical software. Associations among pre-
pandemic factors and young adults’ MH starting points and trajectories were examined. MH
symptom trajectories of young adults with higher levels of prior trauma history, disaster
exposure, and life stressors since disaster were hypothesized to be more severe at W1 and

decelerate more slowly across subsequent waves than those without.
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The anxiety trajectory did not differ among individuals and changes in anxiety
symptom levels across Ws 1-4 were non-significant. The only significant pre-pandemic
factors associated with W1 anxiety (trajectory starting point) were past trauma history (p =
.042) and W1 life stressors since the disaster (p = .027). Similarly, the depression trajectory
did not differ among individuals and changes in depression symptom levels across Ws 1-4
were non-significant. The only significant pre-pandemic factors associated with W1
depression (trajectory starting point) were also past life trauma (p =.01), and W1 life
stressors since the disaster (p = .005).

Significant differences among PTSS were found across Ws 1-4. The PTSS trajectory
followed an S-shaped cubic trend. From Ws 1-2 (post-disaster to pre-pandemic), the PTSS
trajectory was observed to be linear and slightly decreasing, from Ws 2-3 (pre-pandemic to
during-pandemic), the trajectory significantly increased and from Ws 3-4 (during-pandemic
to one-year-during-pandemic) it gradually declined. The PTSS trajectory model statistics
with all time-level predictors included were significant and showed improvements in fit.
Significant pre-pandemic factors associated with W1 PTSS (trajectory starting point) were
prior trauma history (p = .042), W1 life stressors since the disaster (»p =.003), and region (p =
.03). Young adults from Puerto Rico and those with higher levels of prior trauma history or
W1 life stressors since the disaster on average endorsed higher levels of PTSS post-disaster
and at the start of the PTSS trajectory (W1), than those who did not. No other person-level
factors significantly predicted changes among PTSS over time.

In summary, a close examination of both environmental and individual risk and
protective factors can help to predict subsequent MH outcomes after collectively experienced

disasters. The current study results suggest that prior-MH functioning, COVID-19 fear,
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pandemic life stressors, COVID-19 related experiences, and coping self-efficacy may predict
pandemic-MH outcomes among disaster-exposed young adults. Additionally, young adults
who have experienced greater levels of prior trauma history or W1 life stressors following a
disaster are more likely to experience higher levels of initial MH outcomes after a
collectively experienced trauma, like the pandemic, as well as young adults from Puerto
Rico, in comparison to young adults from the mainland U.S. Increases in PTSS may also
occur after the experience of another collective trauma. These findings can help to identify
young adults that may benefit from MH support. Increased support and protections can be
provided accordingly to those at greater risk of developing more severe MH symptoms,

particularly at the university level.

Keywords: Young adults, trauma, natural disasters, COVID-19 pandemic, mental health,

post-traumatic stress symptoms, emerging adulthood
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I. Introduction

The COVID-19 pandemic has induced several psychosocial stressors such as health
threats to oneself or loved ones, severe disruptions of routines, separation from family and
friends, shortages of food, social isolation, school closures, and financial hardships, which
can add to distress and exact a general toll on the quality of everyday health and well-being.
Such stressors resulting from the COVID-19 pandemic and other natural disasters can have
long-term effects on physical and mental health (MH) of those affected (Bonanno et al.
2010). Young adults experienced higher rates of anxiety, depression, post-traumatic stress
(PTSS), and general stress during the COVID-19 pandemic compared to older age groups
(American Psychological Association [APA], 2020; Glowacz & Schmits, 2020; Holingue et
al., 2020; Xiong et al., 2020).

The current generation of young adults may be vulnerable to MH symptoms during
the current pandemic (APA, 2020; Charles et al., 2021), even though they are at lower risk of
adverse physical health impacts due to the COVID-19 virus (Mueller et al., 2020). Prior to
the pandemic, young adults reported more stress about issues in the news than older adults,
were more likely to report MH problems, and reported that work, money, and health
concerns were a significant and common stress in their lives (APA, 2019). Last year, Gen Z
adults in particular indicated significantly overall higher stress levels than older age groups
(APA, 2020).

Situated in a developmental timeframe called emerging adulthood (ages 18 to 29
years old), young adults may experience instability and change as they explore and further
develop aspects of their identity, values, and life possibilities ahead. During emerging

adulthood, the aftermath of natural disasters, such as wildfires, hurricanes, and the COVID-



19 pandemic, can pose many challenges with the potential for long term effects, such as the
ability to complete or finance education, find a job in the local community, and maintain
familial and social relationships and physical and mental wellness. Due to this developmental
stage, young adults may have potentially unique disaster recovery needs compared to adult or
child survivors, which may include distress or worry about various aspects of their life
relating to their identity and future. Young adults need to be studied independently post-
disaster and during the COVID-19 pandemic to better understand their experiences and
needs.

Additionally, information is needed to understand how the pandemic affects young
adults’ psychosocial adjustment over time. Thus far, much of the available research
pertaining to COVID-19 is mainly cross-sectional, which limits understanding and the ability
to draw casual inferences. Investigating long-term patterns of MH while integrating multiple
risk and resilience factors is important to enhance the prediction of MH outcomes (Chen &
Bonanno, 2020). To understand MH and psychosocial functioning during the pandemic, it is
critical to know how people were functioning prior to the pandemic. Drawing from disaster
research, prior functioning is known to be the best single predictor of post-disaster adaptation
(Bonanno et al., 2010), and is important in discerning differences in post-disaster recovery
trajectories (Bonanno et al. 2010); however, it is rare to have pre-disaster data to assess this.
Specific understudied protective factors that may contribute to adaptive coping and reduced
MH outcomes during the COVID-19 pandemic also need to be examined.

A. A Contemporary Conceptual Disaster Mental Health Model for Young Adults

Given the complexity and continual changes within our current world, and the

experience of compounded, collectively experienced traumas brought on by the COVID-19



pandemic, it is important that existing disaster MH conceptual models are adapted to fit
experiences of present day. Multiple factors may influence the MH of young adults during a
potentially vulnerable developmental period that may be associated with instability and
change. The current study research hypotheses are informed by the integration of a
transactional-ecological theory, empirical evidence from an existing disaster MH model, and
COVID-19 specific contextual factors. Figure 1 displays an image of the main aspects of a
contemporary conceptual disaster MH model for young adults.
1. Transactional-Ecological Model as a Foundation

First, this work draws upon Bronfenbrenner’s (1977) ecological systems theory,
which emphasizes the influence of five different environmental layers on human
development across the lifespan. The microsystem is the most immediate and influential
environmental layer in which a person is situated and consists of activities, social roles, and
interpersonal experiences that one may experience within home, school, or workplace.
Within the microsystem, an individual often experiences interactions that are aligned with
their most prominent role (e.g., daughter, student). Next, the mesosystem consists of the
interactions between the various microsystem settings. The exosystem extends past the
mesosystem and includes broader societal structures or organizations (e.g., neighborhoods,
mass media, government agencies) that may influence interactions within the mesosystem
and microsystem. Next, the macrosystem is made up of broader, overarching cultural
influences that may result from economic, social, educational, legal, or political systems.
Lastly, the chronosystem (Bronfenbrenner, 1994) incorporates time and includes the
influence of personal, societal, or historical events throughout the life span (e.g., life

transitions, parental divorce, periods of economic loss, COVID-19 pandemic). Changes over



time within an individual’s characteristics (e.g., age) and the environments in which they live
are also considered part of the chronosystem. Each level of one’s environment consist of
specific factors that may either contribute to or reduce the likelihood of negative outcomes
for an individual.

Building upon the ecological systems theory, Cicchetti and Lynch (1993) proposed a
transactional-ecological model, which incorporates several risk and protective factors that
can be applied to understand the impact of trauma on youth adaptation over time. Broadly,
there are risk or potentiating factors, which may increase the likelihood of negative
psychosocial adaptation or more severe mental health problems among youth, and protective
or compensatory factors, which may reduce such risk. For the purpose of this manuscript, the
terms risk and protective factors will be used throughout. These factors exist at each level of
the transactional-ecological model and vary in the strength of their influence, depending on
whether they are transient or enduring.

Transient risk or protective factors may be present for a short duration and can change
or fluctuate quickly, having a time-limited possible impact on development or
psychopathology. Such factors can also vary depending on what may be occurring in various
ecological systems. Some examples of transient protective factors that may contribute to
better outcomes may include having an increase in finances or periods of positive
engagement with loved ones. Transient risk factors that may contribute to stressful
circumstances or poor outcomes might include being sick with an illness, suddenly losing a
job, having family problems, or having trouble adapting to a time-limited transition or period

of development.



In addition to transient influences, enduring risk or protective factors are also present
within the transactional-ecological model and are associated with long-term or stable
attributes, factors, or conditions (i.e., biological, or historical in nature) that can influence
adaptation. Enduring vulnerability factors are lasting factors that may contribute to poor
psychosocial or mental health outcomes. Such examples may be prior trauma history or
certain demographic characteristics. Enduring protective factors are relatively stable or
permanent conditions that decrease the likelihood of negative outcomes and may include a
history of supportive parenting, social support, or generally good health. Such enduring
characteristics can influence a person’s environment, and vice versa.

The transactional-ecological theory also strongly emphasizes the reciprocal influence
that environmental forces and individual characteristics have on development, functioning,
and symptomatology (Cichetti & Lynch, 1993; Lynch & Cicchetti, 1998). The ecological
contexts (e.g., micro-, €xo-, macrosystem) not only exert influence on an individual, but an
individual can also have an equal impact on their environment and undergo changes within
their own development and psychosocial adaptation, called ontogenic development (Lynch &
Cicchetti, 1998). Repeated transactions between an individual and their environment may
influence and shape the changes that occur within an individual. The potential for change is
constant and endures across the lifespan; however, certain factors can exert a greater
influence on individual change and development than others.

The location of various risk and protective factors, and whether they are enduring or
transient can determine the amount of influence they may have on an individual. For
example, enduring risk or protective factors housed within the ecological layers of closest

proximity to an individual may have the strongest long-term effects on development. Distal



and/or transient factors may influence the overall impact of enduring risk and protective
factors, as well as the individual itself. Ultimately, the balance of each risk and protective
factor within an individual’s ecological context and their interactions with each other, may
lead to healthy or maladaptive adjustment. For example, having a lack of protective factors
such as social support within one’s microsystem, may contribute to an increased risk of more
severe depressive symptoms within a young adult with a family history of depression. This in
turn may contribute to a young adult feeling increased stress or adversity in other
environments, such work or school, which can further impact behavior or performance.
Depending on whether peers or older adults within work and school settings are supportive or
dismissive of a young adult can either further exacerbate or reduce MH difficulties. When
weighing the impact of various risk and protective factors, it is important to consider the
unique and specific circumstances of an individual and their environment, and how they
interact and influence one other.

The next section of this manuscript integrates a transactional-ecological model of
development with an empirically supported model predicting post-disaster MH symptoms
within the context of collectively experienced disasters. Several risk and protective factors
and their influence on psychosocial adaptation are discussed.

2. Integrating Empirical Support from a Disaster Mental Health Model

A conceptual model of how natural disaster exposure may influence posttraumatic
stress (PTSS) and other MH or distress symptoms has guided the disaster MH research field
for decades (La Greca et al., 1996), and can be used to understand how the COVID-19
pandemic may influence MH among young adults. Several factors influence post-disaster

MH, such as exposure to the traumatic event or disaster; an individual’s characteristics such



as race/ethnicity, age, and gender; pre-disaster psychological functioning and coping
abilities; and characteristics of the recovery environment post-disaster (La Greca et al.,
1996). Exposure to a disaster (i.e., life threat during the event and loss/disruption after) and
an individual’s preexisting characteristics (e.g., demographics, psychological functioning)
simultaneously influence a person’s efforts to process and cope with events that occur post-
disaster. Characteristics of the post-disaster recovery environment (e.g., life stressors and
social support) influence coping processes in a reciprocal manner over time. All components
of the disaster MH model can be integrated within various ecological layers and are
considered risk or protective factors within the transactional-ecological framework.

First, disaster exposure severity is conceptualized as strongly influencing post-
disaster MH (La Greca et al., 1996), and is housed within the chronosystem, affecting
multiple ecological layers and risk and protective factors. Exposure to disaster can include
frightening or life-threatening events while the disaster is occurring, or experiences of loss
and disruption post-disaster, such as bereavement, injury to self or death of family members
or loved ones, property damage, financial loss, relocation, loss of possessions, or disruption
of familiar roles or routines, etc. (Furr et al., 2010; La Greca et al., 1996). In a meta-analysis,
predictors of increased PTSS include higher death toll in the disaster, the experience of
personal losses and disruption, perceived threats, and distress at the time of the event (Furr et
al., 2010). Disaster MH research has documented that as disaster exposure experiences
increase, typically MH symptoms do as well (Vernberg et al., 1996). This is often seen
through a dose-response relationship. Greater or more intense disaster exposure has

consistently and strongly predicted higher risk of MH symptoms (Goldmann & Galea, 2014).



Exposure to disaster can interact with an individual and their unique traits or circumstances,
which in turn also affects coping and behaviors post-disaster.

Next, enduring factors close in proximity include an individuals’ preexisting,
relatively stable characteristics such as certain demographics (e.g., gender, ethnicity, SES,
age and/or developmental stage), prior MH/functioning, and cumulative or prior lifetime
trauma exposure, which can each influence MH post-disaster (LaGreca et al., 1996). These
factors predate the disaster and may predict adjustment over time, either increasing
vulnerability or protection (LaGreca et al., 1996). They can also affect each ecological level,
depending on one’s unique traits. Being of female gender, younger age, and/or minority
racial/ethnic background or low SES are considered risk factors for experiencing post-
disaster mental illness or poor outcomes (Goldmann & Galea, 2014; Norris et al., 2002),
however more research is needed to understand the influence of race/ethnicity on disaster-
exposed groups. In comparison to older adults aged 60 or older, younger adults reported
higher MH symptoms after and were found far less likely to be resilient in a variety of
disaster contexts (Acierno et al., 2006; Bonanno et al., 2007). Many studies have also found
that pre-disaster MH and prior history of mental illness are usually among the best predictors
of post-disaster MH (Goldmann & Galea, 2014; Norris & Elrod, 2006). Pre-disaster MH has
been consistently associated with post-disaster PTSD, depression, substance use, and reduced
likelihood of resilience (Goldmann & Galea, 2014). Additionally, prior exposure to traumatic
life events may make a person more reactive to subsequent trauma (Bonanno et al., 2010),
and may increase one’s risk of developing PTSS post-disaster (LaGreca et al., 1996),

however there may be some exceptions.



Prior disaster exposure may help to buffer against the MH impacts of subsequent
disasters only when the disasters are of a similar nature (Bonanno et al., 2010). For example,
survivors of floods, earthquakes, and plane crashes, who then experienced similar events
again, reported less distress in the aftermath than those who had not experienced such
disasters before. In one study, a dose-response inoculation effect was found, with the more
experiences an individual has had with prior earthquake experiences, the less likely they were
to experience MH symptoms after a recent earthquake (Knight et al., 2000). The experience
of prior traumatic events and life stressors, however, may negatively affect one’s MH post-
disaster when the traumatic event or disaster is one that has not yet been experienced before.

In addition to individual, enduring factors, transient risk and protective factors can
influence the post-disaster recovery context. Life stressors since disaster and social support
have been found to influence MH post-disaster (Bonanno et al., 2010; Felix et al., 2013;
Goldmann & Galea, 2014; LaGreca et al., 1996). These factors can be found within all
ecological layers, but may be more prevalent in the micro-, meso-, and exo- systems. Life
stressors since disaster are considered risk factors, while social support has been found to be
protective. Such post-disaster recovery factors may differ by region or culture and are unique
to specific contexts.

Disaster exposure can engender life stressors in the aftermath which can include
deaths, divorce or conflict, job loss, property damage, physical health conditions related to
the disaster, displacement, or other life stressors. Life stressors since the disaster are included
in the conceptual model as transient challengers, as they are short-term events that may
magnify one’s stress reactions and may influence MH (Goldmann & Galea, 2014; LaGreca et

al., 1996). The life stressors that can occur after disaster are believed to partially explain the



relation between disaster exposure and chronic MH symptoms, specifically PTSD (Bonanno
et al., 2010). Among people who had experienced the September 112001, terrorist attack,
those who reported no prior traumatic events nor recent life stressors or other traumatic
events were found to be more resilient than those who had (Bonanno et al., 2007).
Individuals who experienced the most extreme recent life stressors were one-third less likely
to be resilient (Bonanno et al., 2007). The presence of life stressors post-disaster may also
affect the availability and amount of social support that is available to survivors.

The presence of social support post-disaster via other individuals, familial
relationships, schools, neighborhoods, or broader communities may be considered transient
buffers or protective factors within several ecological levels. Greater sources of social
support are associated with resiliency and fewer MH symptoms while low levels of, and
reductions in social support are associated with greater MH symptoms (Goldmann & Galea,
2014; LaGreca et al., 1996). Social support can change post-disaster. Circumstances like
displacement, death, or disruptions in communication may make it difficult to access social
support and result in the loss of pre-disaster social networks (Goldmann & Galea, 2014).
Ultimately, social support is believed to help individuals to be able to cope more effectively
with the impacts of disaster exposure and the life stressors that result.

Within the disaster MH model, MH symptoms, social support, disaster exposure, and
life stressors reciprocally influence an individual’s efforts to cope (LaGreca et al., 1996;
Vernberg et al.,1996). Coping can include a variety of helpful or maladaptive strategies,
which may be associated with PTSS or other MH symptoms, as individuals work to process
possible trauma responses. The life stressors that result after disaster and the amount and

frequency of social support can either magnify or attenuate one’s response to disaster and
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their ability to cope or adjust. Two factors that may contribute to adaptive coping after
disasters include coping-self efficacy and self-compassion, which are found to be associated
with reductions in PTSS through reviews of many studies (Luszcynska et al., 2009;
Thompson & Waltz, 2008). More research is needed to understand how these factors may
influence MH among other disasters, including the COVID-19 pandemic.

In summary, all components of the disaster MH model interact reciprocally with each
other to influence MH post-disaster across multiple ecological layers. Individual
characteristics, disaster exposure, life stressors since disaster, coping, and social support are
established as important factors within disaster contexts. The current work aims to integrate
specific aspects of the COVID-19 pandemic, specifically disaster-related stressors and
experiences, with existing factors, into a transactional-ecological model predicting pandemic
MH among young adults. Within the next section, information about the pandemic, related
risk and protective factors, potential impacts on young adult MH and development, and
emerging MH trends are discussed.

B. The COVID-19 Pandemic

In March of 2020, the World Health Organization (WHO), declared the transmission
of the SARS-CoV-2 (COVID-19) virus a pandemic after it originated in Wuhan, China in
December of 2019. Between the months of December 2019 and March 2020, the COVID-19
virus spread across many countries causing what appeared to be a treatment resistant,
pneumonia-like respiratory illness, resulting in many deaths. After the WHO’s declaration,
the U.S. also declared a nationwide emergency in March of 2020, and restricted travel to and
out of the country. Across the U.S., shelter-in-place or stay-at-home orders were

implemented for several months in efforts to reduce transmission of the virus, or “to flatten
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the curve.” Many individuals worked and attended school virtually from home, except for
essential workers (e.g., medical providers, nurses, grocery store clerks). Over the next two
years of the pandemic, periods of lifted stay-at-home orders were associated with increases in
positive cases of COVID-19 and death, which sometimes resulting in further mandated
periods of isolation. Many people grieved the death of loved ones due to the virus, as well as
prior ways of living and engaging with others. Due to the pandemic, everyday life was
disrupted (e.g., individual, family, educational, occupational, medical, societal systems), and
resulted in major life changes, stressors, fear, uncertainty, and grief and loss, likely impacting
not only physical health, but also MH (Gruber et al., 2020; Pefferbaum & North, 2020). The
current paper conceptualizes the COVID-19 pandemic and its associated stressors during its
acute phases (e.g., high transmission of cases and deaths), primarily during the first year-and-
a-half of the pandemic, prior to development and rollout of vaccines. In mid-2021, the
vaccines helped to largely reduce deaths associated with the virus, resulting in the beginning
of the return to pre-pandemic life.

Based the on the combined transactional ecological and disaster MH model, the
degree to which an individual is affected by the COVID-19 pandemic may depend on aspects
of one’s current situation, ongoing life stressors, and exposure to, or proximity to COVID-19
related experiences in the various ecological layers of their life. For this reason, it is
important to continually evaluate one’s unique mix of enduring and transient risk and
protective factors, which altogether interact to influence MH. It is important to build upon
our existing knowledge of disaster MH and apply it to our understanding of the COVID-19

pandemic, which was a chronic, pervasive, and persistent disaster. Several pandemic-related
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stressors and experiences that occurred during acute phases are conceptualized as a potential
proxy for disaster exposure.

Many aspects of the COVID-19 pandemic can be considered stressful. Some specific
stressors included: the implementation of stay-at-home or public health orders that restricted
movement of individuals and limited freedom, forced quarantines, isolation, work and school
closures, loss of financial security or growing financial losses, experiencing conflicting
messages from authorities, distrust of the government and medical professionals, inadequate
resources for medical workers and responses, adversity among families, loss of loved ones
due to COVID-19, healthy anxiety or worries about one’s own health or physical safety or
those of their loved ones, inability to receive medical care, and general uncertainty of the
future (Gruber et al., 2020; Pfefferbaum & North, 2020). In particular, the protections and
actions needed to guard against infection may have prevented individuals from accessing
protective factors that buffer against stress (e.g., social support) due to stay-at-home and
social-distancing mandates (Gruber et al., 2020). Experiences of isolation may have caused a
variety of emotions such as stress, depression, anxiety, irritability, insomnia, fear, confusion,
anger, boredom, and shame (Pefferbaum & North, 2020), and may have exacerbated existing
MH conditions (Gruber et al., 2020). Shortly after the pandemic emerged, several studies
examined its MH impacts.

Large scale cross-sectional studies examined general MH trends worldwide during
the COVID-19 pandemic. Increases in, and high prevalence rates of MH symptoms were
found in comparison to those measured before the pandemic in the U.S. and throughout the
world (Ettman et al., 2020; Pierce et al., 2020; Twenge & Joiner, 2020; Xiong et al., 2020).

U.S. adults were more than three times as likely to screen positively for depressive or anxiety
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disorders, or both, with more than one out of three adults screening positive for either
disorder, or both (Ettman et al., 2020; Twenge & Joiner, 2020). In addition, psychiatric
patients with MH disorders had a worsening of symptoms, compared to individuals infected
with COVID-19, and the public (Vindegaard & Benros, 2020). Despite this finding, however,
one-in-four of adults without pre-existing MH conditions reported experiencing
psychological distress early in the pandemic (Holingue et al., 2020). Specifically acute and
depressive symptoms were found to increase significantly over time as COVID-19 deaths
increased (Holman et al., 2020). Many studies sought to expand on these findings and
identify possible risk factors associated with increases in distress and MH difficulties.

Many general risk factors associated with psychological distress during the COVID-
19 pandemic largely align with those identified by La Greca and colleagues’ (1996)
conceptual disaster MH model. Several early pandemic studies identified factors related to
individual characteristics and disaster exposure or experiences. The individual, enduring
characteristics associated with greater distress included having a past history of MH
problems (prior functioning); experiencing greater exposure to secondary stressors (prior life
stressors or other trauma exposure); being female, younger than 40 years of age, a college
student, or unemployed; and having lower educational levels or economic resources (Ettman
et al., 2020; Holingue et al., 2020; Holman et al., 2020; Pierce et al., 2020; Xiong et al.,
2020). In terms of COVID-19 related disaster exposure or experiences, having frequent
exposure to social media or news concerning COVID-19, and reporting that the COVID-19
pandemic caused major changes to personal life or was a threat to personal health were also

significantly associated with distress.
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In addition, several cross-sectional studies noted associations between younger age
and increased MH symptoms early in the pandemic, as well as significant risk factors.
Specifically, young adults reported the greatest increases in mental distress (Pierce et al.,
2020) and were found to be at greater risk of experiencing worse MH than other age groups
in the U.S. (Zhou et al., 2020). When considering young adult MH trends during the COVID-
19 pandemic, it is important to understand the influence of age and psychosocial adaptation
and development during this stage of life.

1. Developmental Considerations: Emerging Adulthood

The unique developmental period of emerging adulthood (ages 18-29 years old)
occurs after adolescence, but before being settled fully into adult life, and may be considered
challenging, prolonged, and complex, especially within contemporary Western societies
(Arnett, 2004). Emerging adulthood is characterized by identity development, instability,
self-focus, feeling “in between”, having many possibilities ahead, and numerous life
transitions (Arnett, 2000). Young adults may explore a variety of possibilities in personal
identity, relationships, careers, values, and living spaces and form, break, and reform social
connections as they experiment who they are and what they want out of life (Arnett, 2000;
Tanner et al., 2009). Several stressors may be experienced during this period as young adults
attempt to establish themselves or accomplish a variety educational, professional, familial, or
personal endeavors that may influence MH. This current work conceptualizes the
developmental stage of emerging adulthood as being both a part of the chronosystem (e.g.,
representing the impact of time and development, as well as an enduring, individual risk
factor (e.g., younger age). An individual’s status as a young adult affects all ecological layers

in a reciprocal manner and may contribute to stress even in non-disaster contexts.
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Even prior to the COVID-19 pandemic, young adults have reported greater MH
symptoms and increasing stress in the last decade or so, revealing possible preexisting
vulnerabilities. From 2007 to 2018, self-reported rates of depression, anxiety, anger,
nonjudicial self-injury, suicidal ideation, and suicide attempts have markedly increased
among young adult, undergraduate college students (Auerbach et al., 2018; Duffy et al.,
2019). In some instances, these increases have been observed more sharply among female
teens and young adults, than males (Keyes et al., 2019). Colleges have also reported
increases in MH service usage between 2007 and 2017 (Lipson et al., 2018), which may
indicate that more students in recent years may be suffering from psychological problems
(Duffy et al., 2019). Reasons for this increase in MH symptoms and treatment are not entirely
understood, but electronic communication, constant access to digital media (e.g., exposure to
anxiety-provoking world events), and sleep disturbance may be especially impacting younger
adults (Goodwin et al., 2020; Twenge et al., 2019). Gen Z adults (ages 18-23) also reported
feeling more stressed about issues and reported that work, money, and health concerns were a
significant and common stress in their lives, in comparison to adults, prior to the pandemic
(APA, 2019). This age group was also found to be more likely to endorse MH symptoms
than others, suggesting increased openness, reduced stigma, and understanding, or a possible
increase in MH challenges. Young adults continued to experience similar MH trends into
2020.

Emerging cross-sectional research during the COVID-19 pandemic identified
significant impacts on young adult mental health, as well as several risk factors. One month
after the U.S. declared a state of emergency due to the pandemic, a third or greater of young

adults (n = 898) surveyed in the U.S. reported significant levels of depression (43.3%),
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anxiety (45.5%), and PTSD symptoms (31.8%) that were at the clinical cut-off levels or
above (Liu et al., 2020). Another large-scale cross-sectional study over four phases from
April 0of 2020 to July 2021 (sampling different individuals at each follow-up), found that U.S.
young adults aged 18 to 29 reported the highest levels of anxiety and depression out of any
other age groups, with 38.6%- 51.7% endorsing anxiety and 32.7%- 43.6% endorsing
depression at least once (National Center for Health Statistics, 2021). Risk factors associated
with increased MH difficulties among young adults were high levels of loneliness, high
levels of COVID-19 worry, and low distress tolerance (Liu et al., 2020). These factors likely
affected the ability to cope and adapt to the pandemic. Since research suggests that young
adults have been at-risk of developing MH symptoms in the years leading up to and through
the pandemic, it is important to examine the unique impact the pandemic has had on
development during emerging adulthood.

Most notably, many young adults had their social networks disrupted. At the start of
the pandemic, many university students moved back home with their parents or caregivers to
their hometowns, which likely restricted and weakened social connections among their peers
due to the stay-at-home, or isolation measures that were implemented. Social isolation and
loneliness can increase risk of depression and anxiety in youth (Loades et al., 2020), as well
as a lack of in-person social interaction, which can affect development and reduce
opportunities of growth and exploration with peers (Gruber et al., 2020). Young adults were
found to be the most psychologically impacted group by COVID-19 lock down conditions,
reporting higher levels of distress during such periods than older adults (Glowacz & Schmits,

2020).
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Young adults may have also experienced a stalling in their development or an
inability to participate in meaningful rites of passage or milestones. For example, the
pandemic may have delayed key developmental milestones, as well as freedom and
independence in many aspects of life including sexual relationships, expression of sexual and
gender identity, and the ability to personally choose whether or not to engage in religious,
political, or other meaningful pursuits (Gruber et al., 2020). This may have caused confusion
about an individual’s role, especially if young adults moved in with family members who
were unsupportive of individual pursuits or self-expressions. Additionally, the pandemic
disrupted several important, collective cultural experiences, typically considered relevant to
emerging adults in the U.S. Several university students were unable to graduate from college
in-person or experience living on a college campus and felt as though they had missed out.
Being unable to participate in these experiences may have contributed to feelings of sadness,
loss, or mourning.

The pandemic is also associated with young adult stress specific worries about being
able to achieve or complete future endeavors, amid unprecedented uncertainty. In August of
2020 (about six months into the pandemic), a sample of American Gen Z adults answered
questions about stress and endorsed the highest stress levels recorded thus far out of any
other age group (APA, 2020). Most Gen Z adults surveyed (82%) reported that uncertainty
about the 2020-2021 school year and their educational endeavors caused them stress (APA,
2020). Over half (67%) also reported that the pandemic made planning for their future feel
impossible (APA, 2020). Many universities were unsure if they were to return to in-person
instruction and many plans were subject to change. Due to economic stress and safety

measures, many young adults were likely grappling with constraints and frequent changes
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within educational or vocational systems, due to limited training opportunities, reduced
classes, and less overall funding (Gruber et al., 2020). The COVID-19 pandemic also
contributed to a tenuous economy with high unemployment, which may have affected
available job opportunities for young adult, entry-level workers. Six months into the
pandemic, young adults who had recently lost a job or expected to lose a job, were at higher
risk of experiencing anxiety and depressive symptoms than those who had not or did not
expect to lose employment (Ganson et al., 2020). More than 65% of this sample experienced
poor MH, 59% experienced direct or household employment loss since the start or the
pandemic, and 38% expected to experience direct or household employment loss in the next
four weeks (Ganson et al., 2020). In sum, feelings of uncertainty or fear relating to the loss of
education or employment opportunities during the pandemic were associated with increased
stress and MH difficulties in young adults.

In sum, general trends indicate that young adults have been increasingly vulnerable to
MH difficulties over the past decade, which the pandemic has seemed to exacerbate.
Stressful and unpredictable circumstances, lack of social connection, and an inability to
achieve certain milestones and continue development as expected or planned may have
contributed to high levels of distress. The research findings reviewed thus far were mainly
cross-sectional and although these studies provide critical information, they are unable to
account for the measurement of young adults’ MH symptoms prior to the pandemic.
Examining the findings of longitudinal studies can illuminate MH trends and changes over
time within the same group of individuals, thus revealing more robust information about the

true possible impact of the COVID-19 pandemic.
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Many emerging longitudinal studies identified large increases in MH symptoms of
young adults shortly after the pandemic began, compared with pre-pandemic MH levels. One
longitudinal study surveyed adolescents and young adults (N =451) living in Long Island,
New York for several years pre-pandemic (from 2014-2019) and in 2020 from March to
May. A nearly three-fold increase in rates of depressive symptoms from pre-COVID to
during-COVID among adolescents and young adults was found (Hawes, Szenczy, Klein, et
al., 2021). Almost half of females reported clinically elevated generalized anxiety symptoms
during the pandemic. Another longitudinal cohort study assessed a convenience sample of
young adult U.S. college students at eight (time [T] 1), five (T2), and two months (T3) prior
to April 2020, and found increases in psychological distress, depression, and anxiety between
February and April 2020 (T4; Zimmerman et al., 2021). During this same period (T4),
average depression scores were above clinically significant levels (12.09), when throughout
previous time points (T1-3), it was below a score of ten. Almost half of the sample (41.4%)
that was below the clinical cut off score for depression at T3 (n = 128), were above the
clinical cutoff level at T4. Similar trends were found among participants in terms of anxiety
symptoms, with 36.5% of those below the cutoff at T3 (» = 137), having scores above the
cutoff at T4 in April 2020 (Zimmerman et al., 2021). There is strong support for significant
increases in MH shortly after the pandemic began, but limited studies examined MH
symptoms over longer durations during the pandemic. It is important to examine MH over
time to examine whether such increases in MH remain high or return to baseline levels, and
to identify who may be at risk of experiencing greater MH symptoms. In addition, it is also
useful to review longitudinal studies that examined chronic COVID-19 related stressors and

their impact on MH.
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Other longitudinal studies with pre-pandemic assessments also found changes in MH
associated with periods of lockdown during the pandemic and peak COVID-19 positive
infection rates (Hawes, Szenczy, Olino, et al., 2021; Meda et al., 2021). In Italy, 358
university students ages 18-30 years old provided self-reported MH symptoms in October
and December of 2019, then six months later in April of 2020 during lockdown in Italy, and
in May/June of 2020 after lockdown was lifted (Meda et al., 2021). On average, students
reported mainly worse depressive symptoms during lockdown than six months before
isolation (Meda et al., 2021). After lockdown had lifted, depressive symptoms returned to
pre-lock down levels (Meda et al., 2021). These findings suggest that MH symptoms may
fluctuate and worsen during times of lockdown but may resume to baseline levels once
lockdown is lifted (Meda et al., 2021). Another study found similar patterns in youth in New
York, from April to July of 2020, with higher levels of depression and anxiety associated
with peak infection rates, and decreases observed as infection rates declined (Hawes,
Szenczy, Olino, et al., 2021). It is worthwhile continuing to examine this pattern, as periods
of high infection rates or mandated lockdowns or quarantine, may be associated with distress
or more severe MH symptoms. Apart from examining changes or patterns in MH symptoms
during the pandemic, it is also important to consider important pre-pandemic factors (e.g.,
enduring factors such as prior MH functioning, prior lifetime trauma) that may either
contribute or hinder positive adjustment and fewer MH symptoms during the pandemic.

Several prospective, longitudinal studies examined the influence of pre-pandemic MH
on pandemic-MH. Many studies found that young adults’ pre-pandemic MH disorders or
symptoms, or emotional distress levels were strongly predictive of MH symptoms during the

pandemic (Hawes, Szenczy, Klen, et al., 2021; Shanahan et al., 2020; Zimmerman et al.,
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2021). Greater levels of pre-pandemic anxiety and depression predicted greater anxiety and
depressive symptoms during the pandemic (Hawes, Szenczy, Olino, et al., 2021). Emotional
distress measured two years pre-pandemic among 22-year-old young adults from Switzerland
was the greatest predictor of during- pandemic emotional distress during a period of
lockdown in spring of 2020 (Shanahan et al., 2020). Additionally, pre-pandemic social stress
(e.g., bullying victimization, perceived feelings of social exclusion), life stressors, and
perceptions of one having poor health (which altogether can be considered a proxy or form of
MH functioning), also predicted increases in pre- to during-pandemic emotional distress
(Shanahan et al., 2020). The research findings reviewed thus far suggest that pre-pandemic
MH symptoms are associated with during-pandemic MH, although individuals without
preexisting MH symptoms were also found to be affected.

Results of other longitudinal-cohort studies found that young adults without
preexisting MH symptoms were still affected psychologically during the pandemic,
sometimes experiencing greater increases in MH than those with existing MH disorders.
Canadian young adult university students completed surveys assessing MH and recent
stressful experiences in May 2019 (N = 964) and May 2020 (n = 733). University students
without pre-pandemic MH difficulties had greater increases in MH symptoms and
psychological distress during-pandemic than those with pre-pandemic MH conditions;
despite these findings, young adults without prior MH difficulties were considered to be at
lower risk than those with pre-pandemic MH problems since the amount of MH problems
endorsed were on average, less severe (Hamza et al., 2020). Repeated measures analyses
found that young adults with pre-pandemic MH challenges were showing the same or lower

levels of MH symptoms during the pandemic (May 2020), compared with the prior year
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(May 2019). Specifically, these students reported having experienced lower stress levels, less
social isolation and fewer depressive, anxiety, and PTSD symptoms, than those without pre-

pandemic MH issues, who reported larger increases in these factors during-pandemic than in
2010 (Hamza et al., 2020).

Meda et al. (2021) also found significant increases in depressive symptoms during
lockdown among Italian young adults without pre-pandemic MH disorders, those with pre-
pandemic MH disorders; no differences in symptom levels were found in young adults with a
pre-pandemic MH disorder. This research suggests that young adults who did not endorse
pre-pandemic MH difficulties experienced an increase in symptoms during the pandemic, yet
these levels were not considered on average as high as those with pre-pandemic MH
symptoms. Just because an individual does not have MH difficulties pre-pandemic does not
necessarily mean that they would be unlikely to experience MH difficulties during-pandemic.
Instead, they may be at lower risk of experiencing more severe MH symptoms, than those
with pre-pandemic MH conditions. More research is needed to understand the associations
among pre-pandemic functioning and pandemic-MH.

The measurement of pre-pandemic-MH and its ability to predict pandemic-MH,
appears to change depending on the timing. Another study examined prior MH in a
convenience sample of U.S. young adult college students assessed at three different time
points: eight-, five-, and two-months pre-pandemic, and during-pandemic, in April 2020
(Zimmerman et al., 2021). Prior levels of depressive and anxiety symptoms were predictive
of later anxiety and depressive symptoms only at two months prior to the pandemic, with
greater levels of MH symptoms at two months pre-pandemic predicting greater MH

symptoms during-pandemic (Zimmerman et al., 2021). MH symptoms measured at eight and
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five months prior to the pandemic were not predictive of MH symptoms during the pandemic
(Zimmerman et al., 2021). These findings suggest that pre-pandemic MH measures in closer
proximity to the pandemic may have greater predictive power, while earlier MH symptoms
may not. It is also worthwhile to investigate longer MH trends over time throughout the
pandemic to understand its impact on young adults.

Several multi-wave studies examined changes in young adults’ long-term MH trends
during the pandemic. A longitudinal sample of youth in NY were assessed for depression and
anxiety in March 2020 (Hawes, Szenczy, Onlino, et al., 2021) and throughout the summer of
2020 from May to July 2020 (Hawes, Szenczy, Klein, et al., 2021). Multilevel growth
modeling was used to identify the trajectory of symptoms, as well as predictors of various
trajectories. Youth depression and anxiety symptoms peaked in late April but fell throughout
summer and continued to decrease throughout May until July 2020 (Hawes, Szenczy, Olino,
et al., 2021). Increases in MH symptom trajectories were associated with periods of peak
positive COVID-19 infection rates and lockdown (Hawes, Szenczy, Olino, et al., 2021).
Younger participants (ages 16-18) also showed rising MH levels, with a peak in early May,
while older participants (19 years old and older) showed no change in symptoms across the
study (Hawes, Szenczy, Olino, et al., 2021). Additionally, the MH trajectories of youth with
higher levels of initial concerns about school, being confined at home, being infected with
COVID-19, or having one’s basic needs, peaked in April 2020, but gradually decreased
throughout the summer (Hawes, Szenczy, Olino, et al., 2021). Youth with higher initial
COVID-19 related concerns showed steeper declines in MH symptoms across the study

(Hawes, Szenczy, Olino, et al., 2021). Overall, average youth MH trends displayed a
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decelerating quadratic shape from April to July of 2020, suggesting that youth may have
begun to adapt to the COVID-19 pandemic and experienced reductions in MH symptoms.

While many important findings provide information on the COVID-19 impacts on
young adult MH, and emerging trends, several gaps still exist. It is necessary to broaden our
understanding of unique pre-pandemic factors, and their associations with pandemic-MH.
Several prospective studies have examined prior MH functioning, which is a strength.
Examining the influence of pre-pandemic natural disaster exposure, pre-pandemic life
stressors, and pre-pandemic overall, cumulative life trauma, on young adult pandemic-MH
would also be beneficial to better understand associations among these variables. It would
also be useful to further examine pandemic-specific associated stressors, as well as
understudied possible protective factors, that can contribute to a better understanding of the
development of young adult MH problems during the COVID-19 pandemic. Lastly,
additional information is needed about MH trends further into the pandemic to identify
whether the observed increase in MH severity remains, or subsides, which will contribute to
better understanding young adult long-term MH needs.
C. Possible Protective Factors Amid COVID-19

In addition to studying pre-pandemic factors that may influence MH during the
pandemic, it is also important to examine possible short-term protective factors or transient
buffers, that may help reduce pandemic-distress. LaGreca et al.’s (1996) conceptual model
has identified that one’s efforts to cope with disaster (e.g., positive coping, use of blame or
anger, wishful thinking, or social withdrawal) may contribute to subsequent MH (Vernberg et
al., 1996); however, more research illuminating adaptive forms of coping during and after

disaster is needed. Protective factors such as social support, self-compassion, and coping
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self-efficacy have largely been unstudied within a pandemic context but have demonstrated
protection mainly against PTSS after the experience of other traumatic events. This evidence
suggests that such protective factors may indirectly support an individual’s ability to
positively cope or adapt to trauma and its impacts. It is worthwhile to examine whether social
support, self-compassion, and coping self-efficacy have a negative association with young
adult anxiety, depression, and PTSS symptoms during the pandemic. If so, there are
implications for developing or increasing access to such factors to aid with coping and reduce
MH risk during acute or stressful phases of future pandemics. Research findings on the
possible benefits of social support, self-compassion, and coping self-efficacy after trauma
exposure are further discussed.
1. Social Support

Many forms of social support have been studied within the context of disaster MH;
however, the current study focuses on perceived social support, which has been the most
widely studied (Kaniasty, 2020). Perceived social support is the subjective evaluation of how
much support an individual receives from others (e.g., can be emotional, tangible), regardless
of the actual amount that they receive. Higher levels of perceived social support may be
protective after disaster and associated with greater psychological well-being, fewer
depressive or PTSD symptoms, or psychosocial adjustment (Bonanno et al., 2010; Chan et
al., 2015; Dar et al., 2018; Sprague et al., 2015). Perceived social support can come from
various ecological layers (e.g., partner, close family and friends, workplace, neighborhood,
university, broader communities).

Even though research findings suggest that social support is protective post-disaster,

the ability to access and benefit from such support may be difficult due to disruptions within
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and across social units or networks post-disaster (Bonanno et al., 2010; Kaniasty, 2020).
Some examples of disruptions include loss of communication methods, destruction of
infrastructure, death, increased stress, having to take care of urgent needs, or needing to
move or evacuate from one’s former place of living. Additionally, during the COVID-19
pandemic, mandated periods of social distancing or quarantine were implemented in efforts
to reduce transmission of the virus, which also placed significant strain on the ability to
safely access in-person social support. Being separated from close loved ones and
experiencing such disruptions in accessing social support are associated with greater
psychological distress (Dar et al., 2018; Gallagher et al., 2016). Furthermore, one’s MH
functioning and distress may influence their ability to obtain social support in a reciprocal
manner, with greater distress sometimes undermining support (Kaniasty, 2020; Lai et al.,
2018; Platt et al., 2016). Sometimes individuals with high levels of post-disaster distress may
feel overwhelmed and push away people from whom they typically obtain social support
from. In communities that were deeply affected by disaster, it is also possible that individuals
experienced worsening distress as they connected with others and listened to personal
experiences relating to the trauma. Even though there is evidence to suggest that perceived
social support is a protective factor amid disasters against distress and severe MH symptoms,
it is important to consider specific disaster contexts, as the amount of destruction or loss
impacting the ability to access social networks may considerably vary (Kaniasty, 2020).
Emerging research examined the association between social support and
psychological functioning during the COVID-19 pandemic. Periods of the pandemic were
marked by significant disruptions, difficulties, and risks associated with engaging with others

in-person. Even though reducing time spent with others in-person was protecting oneself
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physically against the COVID-19 virus, there were associated psychological risks. Lower
levels of perceived social support were reported among individuals who voluntarily reduced
interactions with others (e.g., family members, friends, classmates) to prevent the spread of
COVID-19 virus, in comparison to those who did not (Chou et al., 2020). Difficulties among
young adults who were not able to obtain social support were also observed. Feelings of
loneliness and social or relational stressors among young adults were associated with greater
MH symptoms (e.g., depression), as well as MH symptoms and alcohol use during the
pandemic (Graupensperger et al., 2021; Lee et al., 2020). During periods of quarantine or
social isolation, higher levels of perceived social support were negatively associated with
depressive and anxiety symptoms, loneliness, sleep quality, and irritability (Grey et al.,
2020). Additionally, during the pandemic, associations between perceived social support and
hope were found across the U.S., U.K., and Israel (Bareket-Bojmel et al., 2021). These
findings suggest that perceived social support was protective during the pandemic, and may
have been especially important for young adults, as social engagement and connection
largely contributes to psychosocial development during emerging adulthood.
2. Self-compassion

Because the COVID-19 pandemic was a collectively challenging event during which
many individuals felt isolated, distressed, or filled with grief, the possible protective
influence of self-compassion is worthwhile investigating. Derived from Eastern philosophy
and Buddhist psychology, self-compassion is considered to be a specific aspect of
mindfulness that can enhance psychological well-being. Self-compassion is and made up of
three major components: which include: 1) extending kindness and compassion towards

oneself instead of harsh criticism and judgment, 2) seeing one’s experiences as part of the
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larger human experience rather than separated or isolated, and 3) holding one’s painful
thoughts and feelings in balanced awareness rather than over-identifying with them (Neff
2003a).

According to Neff (2003a), self-compassion can be viewed as a useful emotion
regulation strategy, where painful experiences or distressing feelings are not avoided or
pushed aside, but instead made aware of with kindness, gentleness, and awareness that all
humans experience such feelings. The impact of negative experiences may be lessened as a
result of employing self-compassion. It may be easier to maintain a more balanced awareness
of one’s thoughts and emotions, rather than over-identifying with one’s pain. Engaging in
self-compassion does not involve being selfish or self-centered, nor does it mean feeling self-
pity for oneself or being engrossed by one’s own problems or feelings (Neff, 2003a). Self-
compassion can reduce self-absorption and ego-centric feelings of separation, while
increasing awareness of feelings of interconnectedness.

There are several proposed benefits of self-compassion that may enhance
psychological well-being and reduce psychopathology. Higher self-compassion scores have
been associated with psychological health, life-satisfaction, social connectedness, emotional
intelligence, and shifts in mood and emotional flexibility, while lower self-compassion scores
were associated with self-criticism, higher levels of psychopathology, depression, anxiety,
rumination, thought suppression, and neurotic perfectionism (MacBeth & Gumley, 2012;
Neft, 2003a; Trompetter et al., 2017). Additionally, engaging in self-compassion may allow
individuals to feel calm, cared for, and connected to others, which can lower activated
nervous systems (Gilbert, 2005). Because of these benefits, self-compassion may be helpful

during life stressors or after trauma.

29



Evidence suggests that self-compassion may be protective against the potential
impact of trauma exposure on MH. A recent review of 35 studies found that self-compassion
is associated with less PTSD or trauma-related symptomatology in youth and young adults
who have experienced a range of problems such as substance use, suicidality, child
maltreatment, sexual trauma, domestic violence, or natural disasters (Shebuski et al., 2020;
Thompson & Waltz, 2008; Tanaka et al., 2011; Vettese et al., 2011; Winders et al., 2021).
This association was found specifically in wildfire-exposed adolescents and adults after
Hurricane Florence, six months post-disaster (Lea et al., 2020; Zeller et al., 2015).
Individuals with greater levels of self-compassion may be more likely to engage in more
adaptive and healthy ways of coping with life difficulties and stress post-disaster (e.g.,
incorporating self-care, reducing self-blame, recalling traumatic experiences from a curious,
distanced perspective; Zeller et al., 2015).

A limited number of studies conducted during COVID-19 have found positive
associations between self-compassion and psychological well-being and reduced COVID-19
related stress and threats. Among self-quarantined Chinese residents in isolation, self-
compassion was significantly associated with positive coping, which was significantly
related to life satisfaction within males (Li et al., 2021). Similarly, higher levels of self-
compassion were associated with reduced COVID-19 stress and greater levels of
psychological well-being among Vietnamese adults (Nguyen et al., 2021). In two samples of
adults from Turkey, lower levels of COVID-19 threat were associated with greater levels of
self-compassion and subsequently, less anxiety about death (Kavakli et al., 2020). Similarly,
in another sample from Turkey, lower levels of intolerance of uncertainty and fear were

negatively associated with self-compassion, and self-compassion was positively associated
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with well-being (Deniz, 2021). An online self-compassion intervention was also found to be
associated with a reduction in anxiety, depression, and stress symptoms within six patients
at-risk of experiencing psychosis during a period of lockdown in Italy (Cheli et al., 2020).
These findings further suggest that self-compassion may influence the way that individuals
transform negative COVID-19 related thoughts and emotions into self-acceptance or more
adaptive ways of coping, which may lead to greater psychological well-being (Deniz, 2021).
Furthermore, this also suggests that an individual’s mindset may serve an important role in
how internal thoughts and reactions are managed during the pandemic.
3. Coping-Self Efficacy

Another protective factor of interest to the current study is coping self-efficacy, which
refers to an individual’s belief or confidence in their ability to cope effectively with stressful
or traumatic events, based off social cognitive theory (Bandura, 1997). After the experience
of trauma, coping self-efficacy has been found to help aid in psychological recovery and may
make a difference in how people feel, possibly influencing emotional states, MH symptoms,
or other health-related outcomes (Bandura, 1997; Luszczynska et al., 2009). Coping self-
efficacy has been studied in various trauma contexts, such as chronic war or combat, acute
mass violence or terrorist events, such as the September 11", 2001, terrorist attack, and
natural disasters, and has found to reduce immediate and long-term distress as a result of
those collectively experienced events (Luszcynska et al., 2009). A review of 27 studies
enrolling adult and adolescent survivors of acute, escalating, and chronic collective traumas,
found medium to large effect sizes of coping self-efficacy on psychopathology (Luszcynska
et al., 2009). Specifically, coping self-efficacy has been associated with lower levels of

distress, PTSS, depression, anxiety, and negative affect, and with higher levels of positive

31



emotions (Luszcynska et al., 2009). Coping self-efficacy has also been found to be contribute
to adjustment to posttraumatic distress over time in longitudinal studies (Bosmans & van der
Velden, 2015).

Currently, there is limited information exploring coping self-efficacy within the
COVID-19 pandemic context. In a study involving nurses located in Jordan during the
pandemic, those of younger ages, with greater acute symptoms, and lower levels of coping
self-efficacy had higher psychological distress (Shahrour & Dardas, 2020). Coping self-
efficacy was found to be a protective factor (Shahrour & Dardas, 2020). It is worthwhile to
investigate the impact of coping self-efficacy within a young adult sample during the
pandemic to examine if it may be protective against MH symptoms that develop because of
COVID-19 related experiences.

D. Proposed Study and Hypotheses

This dissertation investigated the long-term impact of natural disasters and the
COVID-19 pandemic on young adults' psychosocial adjustment and MH outcomes in the
mainland U.S. and Puerto Rico over time using longitudinal data spanning four waves. The
current study has drawn from an empirically-supported disaster MH model integrated with a
transactional-ecological developmental framework to inform its research questions (see
Figure 1 for a visual representation of the model). Because the transactional ecological model
suggests that various risk and protective factors interact with each other across multiple
ecological layers across one’s environment, I decided to include both individual and
environment factors in my model. Such factors interact reciprocally with each other, which
also affects one’s ability to cope, which then influences MH and psychosocial adaptation

post-disaster.
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The current combined conceptual model contains risk and protective factors that are
empirically found to have important influences on MH based on prior disaster MH research
findings. First, pre-pandemic factors are conceptualized as being related to an individual’s
static or enduring traits that affect all other components of one’s live and environment (e.g.,
demographic characteristics, prior trauma exposure and MH functioning, natural disaster
exposure several years prior to the COVID-19 pandemic and life stressors since disaster).
These individual factors then influence one’s ability to effectively cope. Self-compassion and
coping self-efficacy are conceptualized as possible protective factors and represent coping
strategies that may be helpful to engage in in order to deal with stress during the pandemic.
Next, life stressors, social support, COVID-19 fear, and COVID-19-related experiences are
located within the microsystem, mesosystem, exosystem, and macrosystem, which in turn,
also influence an individual’s ability to cope. Lastly, the presence of the COVID-19
pandemic is conceptualized as the current disaster and is considered part of the
chronosystem, along with the concept of time. Each component of the model interacts with
the other in a reciprocal manner. It is important to note that the current model is not
exhaustive. There are many other individual and environmental risk and protective factors
that may be important in influencing MH during the pandemic, that could not be investigated
in the current study; however, the risk and protective factors chosen are of particular interest

for young adults.
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Figure 1

A Conceptual Model Predicting Young Adult Mental Health During the COVID-19 Pandemic
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Note. This conceptual model is derived from the transactional-ecological model, as well as
empirically reviewed research from disaster MH literature. It includes various risk and protective
factors that may be relevant for young adults that had previously experienced a natural disaster, prior

to the COVID-19 pandemic.

Below are the proposed research hypotheses (also see Table 1 for a display of

questions, hypotheses, and corresponding independent and dependent variables, and

analyses):

Hypothesis 1: Wave 1 (W1) pre-pandemic factors (prior trauma history, disaster

exposure, life stressors since disaster, and levels of anxiety, depression, and PTSS post-



disaster) will be associated with higher levels of anxiety, depression, and PTSS symptoms
during the COVID-19 pandemic (Wave 3 [W3]).

Hypothesis 2: W3 pandemic risk factors (life stressors, COVID-19 related
experiences, and COVID-19 fear) will be associated with higher levels of anxiety,
depression, and PTSS symptoms during the COVID-19 pandemic (W3).

Hypothesis 3: W3 pandemic protective factors (social support, self-compassion, and
coping self-efficacy) will be associated with lower levels of anxiety, depression, and PTSS
symptoms during the COVID-19 pandemic (W3).

Hypothesis 4: MH symptom trajectories (anxiety, depression, and PTSS) across four
time points will gradually increase across Waves (Ws) 1-3, and then begin to gradually
descend between Ws 3-4, forming a decelerating quadratic shape.

Hypothesis 5: The MH symptom trajectories (anxiety, depression, and PTSS) of
young adults with higher levels of trauma history, disaster exposure, and life stressors since
disaster will start out at a higher level and decelerate more slowly across all four time points
than those without (i.e., MH symptom intercept and trajectory slope will vary depending on

person-level characteristics).
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Current Study Research Questions, Hypotheses, and Analyses

Research Hypothesis Independent Dependent Analysis
Question Variable(s) Variable(s)

What pre- Pre-pandemic factors W1 Pre-pandemic W3 MH: Multiple linear
pandemic factors  will positively predict factors: trauma anxiety, regression
predict pandemic- pandemic-MH. history, disaster depression,
MH? exposure, W1 life and PTSS

stressors since

disaster, W1 MH
What pandemic Pandemic risk factors W3 Pandemic risk W3 MH: Multiple linear
risk factors will positively predict factors: W3 life anxiety, regression
predict pandemic- pandemic-MH. stressors, COVID-19  depression,
MH? related experiences, and PTSS

COVID-19 fear
What pandemic Pandemic protective =~ W3 Pandemic W3 MH: Multiple linear
protective factors  factors will protective factors: anxiety, regression
influence negatively predict social support, coping  depression,
pandemic-MH? pandemic-MH. self-efficacy, self- and PTSS

compassion
What are the Trajectories of MH Level-one “time” Ws 1-4 MH: Hierarchical
trajectories of symptoms will variables: MH plotted  anxiety, linear modeling
MH symptoms gradually increase across linear, depression, (HLM)-
across all four across Ws 1-3, and quadratic, or cubic and PTSS assessing
waves (from pre-  gradually descend growth trends model fit and
pandemic/post from Wave 3 to 4, significance of
natural disaster, forming a level-one time
to one year into decelerating variables on
the pandemic)? quadratic shape over trajectory shape

time.

Do higher levels =~ MH trajectories will ~ Level-two “person Ws 1-4 MH: HLM-
of trauma history, be higher on average, centered” variables: anxiety, assessing
disaster exposure, for those with higher  trauma history, depression, model fit and
and W1 life levels of trauma disaster exposure, W1  and PTSS significance of

stressors since history, disaster life stressors since level-two
disaster change: exposure, and W1 life disaster person
1) the starting stressors (influencing characteristics

point of MH
trajectories
(intercept) and 2)
changes in the
shape of MH
trajectories over
time (acceleration
or deceleration of
slopes)?

intercept level).
These variables will
also accelerate the
growth rate of MH
over time
(influencing slope),
resulting in sharper
trajectories.

on trajectory
shape

Note. Three separate models were run for each analysis: one for each MH outcome: anxiety, depression, and
PTSS. Region (U.S. mainland or Puerto Rico) was included in each analysis as a control variable.
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I1. Method
A. Procedure

Young adult university students were originally recruited for the study through
research participation pools within their university or university wide or department emails.
IRB approval was obtained at UCSB. Data were collected at universities in California,
Florida, Texas, and Puerto Rico through an online Qualtrics questionnaire in English and
Spanish across four time points. The Wave 1 (W1) questionnaire asked about exposure to
natural disasters that occurred in 2017-18. An English survey was distributed in the mainland
U.S. three to six months after several hurricanes (Harvey, Irma, Maria, and Jose), wildfires
(Atlas, Nuns, Bears, Thomas, Creek, etc.), and a mudslide (Montecito) occurred in 2017-18.
Data were collected between March 2018 and December 2018. A Spanish questionnaire was
disseminated in November 2018 in Puerto Rico (a little over a year after Hurricanes Irma,
Maria, and Jose occurred in 2017), and continued until April of 2019.

Participants received research credit for participation or had the choice to opt in for a
raffle to win one of 20 $25.00 Amazon e-gift-cards. Additionally, participants indicated
whether they agreed to be contacted for subsequent follow-up surveys as part of a
longitudinal study. A subset of W1 participants (n = 466; 54%) agreed and provided personal
contact information. Participants were contacted via personal email to participate in later
waves.

Wave 2 (W2) data collection occurred in October-December 2019, Wave 3 (W3) data
collection occurred in summer of 2020 during the COVID-19 pandemic, and Wave 4 (W4)
data collection took place between late February and early April 2021. See Figure 2 for the

number of participants who completed a survey during each Wave and the corresponding
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retention rate. It is important to note that Figure 2 depicts general participation counts across
waves, but that subsamples created to test current study hypotheses vary depending on
varying levels of missing data and wave-completion patterns. As compensation for
participating in Ws 2-4, each participant was given a $5.00 Amazon e-gift-card for their time.
1. Timing of Study During COVID-19

Two phases of data collection of the current study occurred approximately six months
into the pandemic, and approximately one year into the pandemic. Data corresponding to a
seven-day average of COVID-19 positive case rates, deaths, and hospitalizations across study
regions (California, Florida, Texas, and Puerto Rico) were examined (see Table 2 for full
details). This information was used to inform hypotheses four and five, regarding MH
trajectories and differences among the mainland U.S. and Puerto Rico. General trends across
the mainland U.S. six months in the pandemic revealed high rates, and the first significant
wave that the country had observed. One year into the pandemic, although positive case
rates, deaths, and hospitalizations remained high, they were lower in the mainland during this
time. Additionally, vaccines had begun to be widely administered. Young adults were
believed to have increases in MH symptoms six months into the pandemic, and by one year,
they would begin to trend downward in a decelerating quadratic shape. Puerto Rico’s rates
were low compared to the mainland U.S., but it was hypothesized that they would still be
impacted on the island and would be aware of cases in the mainland U.S. Their trajectory
would be sharper due to the greater level of disaster exposure, prior trauma history, and life
stressors since disaster, and have a slower decelerating rate between six months and one year
into the pandemic. At one year, case rates in Puerto Rico are much higher, and young adults

were hypothesized to have experienced some stress but were thought to adjust over time.
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Figure 2

Participant Flow Chart Across Waves

Wave 2 Retention
Rate:
36.27%

Wave 3 Retention
Rate:
71%

A

Wave 1 Initial
Completed:
966
Wave 1 Final
Sample:
861

Consented to be
Contacted for
Follow-Up:
466

|

A

Wave 2 Initial
Completed:
203
Wave 2 Final
Sample:
169

Omitted from
Sample:
105

|

Wave 4 Retention
Rate:
59.17%

Wave 3 Initial
Completed:
151
Wave 3 Final
Sample:
120

\4

Omitted from
Sample:
34

!

Wave 4 Initial
Completed:
118
Wave 4 Final
Sample:
100

\ 4

Omitted from
Sample:
31

Omitted from
Sample:
18

Note. Participants were omitted from each wave due to incomplete data (more than 30% of the survey
items missing), survey completion under 5 minutes, or reported age over 30 years old. W2 retention
rate was calculated by dividing 169 by 466. W3 and W4 retention rates were calculated by dividing
each wave final sample total by the W2 final sample total, as this was considered the extended study
subsample. These numbers do not reflect the same numbers of samples used to conduct study
hypotheses and are general participation trends across the study.
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B. Participants

Young adult university students affected by natural disaster throughout the mainland
U.S. and Puerto Rico completed surveys in English and Spanish. Participants across waves
were mainly female, identified as Latinx, and were exposed to a hurricane (see Table 3 for a
breakdown of participant demographics across waves). A total of 966 participants completed
the W1 survey, but 105 were omitted from the current study due to incomplete data (more
than 30% of the survey items missing), survey completion under 5 minutes, or reported age
over 30 years old. This resulted in a W1 sample of 861 university students. Over half of W1
participants (n = 466), consented to be contacted for the extended, longitudinal study (see
Figure 2). Over a third (36.3%) of young adults that were contacted participated in W2, about
a quarter participated in W3, and one-fifth in W4.

The W1 sample was female, on average 20 years old, ranging from ages 18 to 30, and
diverse in terms of ethnicity. Over one-third of students identified as White and over one-
quarter as Latino. The majority of students reported that they were freshman at W1 and
located in the mainland U.S. Almost half of students reported they had experienced a wildfire
in the U.S., and less than one-fifth had experienced a hurricane in Puerto Rico. Of those who
had experienced wildfires, a small percentage of respondents reported that they had also
experienced a mudslide that followed one of the wildfires.

Differences were noted in the frequencies of demographic characteristics between the
W1 sample and subsequent waves (see Table 3). White participants made up the largest
ethnicity group at W1, but across Ws 2-4, the largest percentage of participants identified as
Latinx (49.7% - 54.5%) and from Puerto Rico (48% - 52.5%). Instead, White participants

accounted for a much smaller proportion of the sample at later waves (19.2% - 23.7%). At
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W1, about a quarter of participants were males, but across Ws 2-4, this reduced to one-fifth
or less (11.7% - 15%). The majority of the Ws 2-4 sample was female (85%-88.3%).

Table 3

Participant Demographics Across Waves

W1 (n=2861) W2 (n=169) W3 (n=120) W4 (n=100)
n % n % n % n %
Sex
Female 646 75 146 86.4 106 88.3 85 85
Male 212 24.6 23 13.6 14 11.7 15 15
Ethnicity
Asian 130 15.1 19 11.2 16 13.3 13 13.1
Black 43 5 8 4.7 3 2.5 3 3
Latinx 246 28.6 84 49.7 62 51.7 54 54.5
White 329 38.2 40 23.7 25 20.8 19 19.2
Mixed/Other 98 13.1 18 10.7 13 10.8 10 10.1
W1 Region by Disaster
Mainland U.S.
Hurricane 304 353 40 23.7 26 21.7 22 22
Wildfire 402 46.7 49 29 37 30.8 26 26
Total 706 82 89 52.7 63 52.5 48 48
Puerto Rico
Hurricane 152 17.7 80 47.3 57 47.5 52 52
W1 University Class
Freshman 294 34.1 34 20.1 24 20 20 20
Sophomore 185 21.5 37 21.9 27 22.7 19 19
Junior 130 15.1 23 13.6 13 10.9 13 13
Senior 189 22 38 22.5 29 24.4 25 25
Graduate Student 54 6.3 35 20.7 26 21.9 23 23
M SD
W1 Age 20.3 2.5

Additionally, significant differences among pre-pandemic factors were found when
comparing participants who completed the W1 survey only, with those who participated in
the longitudinal study (i.e., those who completed W1 and at least one subsequent wave).
Young adults who participated in the longitudinal study reported higher levels of past trauma,
life stressors since disaster, and anxiety, depression, and PTSS than those who did not

continue past W1 (see Table 4). No differences in disaster exposure were found.

42



Table 4

Differences in Pre-Pandemic Factors Among Wave 1 Only and Longitudinal Study Participants

Wave 1 Only Longitudinal Study

(n=692) (n=169)

Pre-Pandemic Factors M SD M SD t df p

Past Trauma 2.14 1.80 2.49 2.09 -2.04 232.33 .021
W1 Disaster Exposure .01 .99 .09 1.04 -.86 793 .194
W1 LS Since Disaster 1.68 2.31 2.90 2.58 -5.50 230.33 <.001
W1 Anxiety .87 75 1.00 74 -2.02 859 .022
W1 Depression 81 .64 .94 .67 -2.47 858 .007
W1 PTSS 37 49 .53 .54 -3.53 819 <.001

Note. LS = life stressors.

1. Waves 1 and 3 Subsample Descriptive Statistics

A subsample of 120 young adults who participated in Ws 1 and 3 was selected to
examine the association among W1 pre-pandemic factors, W3 pandemic-protective factors,
and W3 pandemic risk factors, with W3 MH. Most participants were female, and half
identified their ethnicity as Latino (see Table 3, W3 column). About half of participants
indicated they were from Puerto Rico and the majority had been exposed to a hurricane.
Participants also varied about evenly in university class standing.
2. Waves 1 through 4 Subsample Descriptive Statistics

A subsample of 205 participants who had completed at least W1 and one or more
subsequent waves, with full person-level data was selected to examine MH trajectories over
time, and the association among pre-pandemic factors and the trajectory starting point, as
well as changes within the trajectory. Majority of this sample were female, and about half
identified as Latinx and from Puerto Rico (see Table 5). The greatest attrition occurred

between Ws 2 and 3, after the onset of the COVID-19 pandemic.
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Table 5
Participant Demographics using a Subsample of Longitudinal Participants who Completed Wave 1

and One or More Later Waves (n = 205)

n %
Sex
Female 177 86.3
Male 28 13.7
Ethnicity
Asian 24 11.7
Black 9 44
Latinx 102 49 8
White 49 23.9
Mixed/Other 21 10.3
Missing 1 .5
Region by Disaster
Mainland U.S.
Hurricane 50 244
Wildfire 58 28.3
Puerto Rico
Hurricane 97 473
Region
Mainland U.S. 108 25.7
California 58 28.8
Florida 42 20.5
Texas 8 39
Puerto Rico 97 473
Wave Participation
Wave 1 205 -
Wave 2 162 79
Wave 3 117 57.1
Wave 4 97 473
Attrition Rate
Waves 1-2 43 21
Waves 2-3 45 27.8
Waves 3-4 20 17.1
W1 University Class
Freshman 44 21.5
Sophomore 44 21.5
Junior 28 13.7
Senior 48 234
Graduate Student 39 19
Missing 2 1
M SD
W1 Age 21.38 3.27
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C. Measures
1. Pre-Pandemic Factors

W1 Prior Trauma History. The Life Events Checklist-5 (LEC-5) is a 17-item self-
report measure designed to assess exposure to a variety of potentially traumatic events in a
respondent’s lifetime, such as a fire or explosion, transportation accident, physical or sexual
assault, life-threatening illness or injury, or other very stressful experience, etc. (Gray et al.,
2004). A subset of items from the original LEC-5 (13 items) were used. Respondents
indicated whether that had experienced such traumatic events, indicating either 0 = no and 1
= yes. These items were summed into a total composite score. The LEC was found to be
reasonably stable over seven days in regard to test-retest reliability and correlated with PTSD
symptoms in a sample of undergraduate students (Gray et al., 2004).

W1 Disaster Exposure. Participants responded to disaster exposure questions based
on the previous measures used by the research team (Felix et al., 2011; Felix et al., 2015) and
prior disaster MH research (La Greca et al., 1996). Items varied slightly based upon
hurricane and wildfire questionnaire versions, but both asked about experiences of threat,
loss, damage, or disruption during the disaster, or caused by the disaster (e.g., whether
participants were injured or forced to evacuate during the disaster, lost their home, an animal,
or a loved one, experienced financial losses because of the disaster, or whether the disaster
damaged/destroyed items of sentimental, emotional value, etc. Response options were 0 = no
and 1 = yes. Participants also rated the extent of damage to their permanent and college
residences caused by the hurricane on a 5-point scale from 0 (no damage) to 4 (total loss or
destruction). This was converted to a dichotomous scale (0 = no damage and 1 = any

damage) based on a prior study in which a descriptive analysis revealed that no damage,
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versus any damage reported at all, distinguished between MH outcomes rather than the
various levels of damage endorsed (Felix et al., 2020). Other prior disaster exposure
measures demonstrated strong predictive validity of MH outcomes post-disaster
(internalizing symptoms, and anxiety, depression, and PTSS) among youth and adults (Felix
etal., 2011; Felix et al., 2019).

In the current study, hurricane and wildfire exposure experiences were summed
separately to create a continuous measure of exposure. This was because some questions
differed slightly depending on whether the hurricane, wildfire, or mudslide exposure
questions were asked. Wildfire and mudslide experiences were combined, since these events
occurred shortly after each other in Santa Barbara, California with little time in-between. If a
participant endorsed an experience for either event, they were coded as yes. If a participant
endorsed experiences relating to both the wildfire and the mudslide (e.g., evacuated in both),
then they would receive only one yes, representing both disasters. Identical questions were
asked about experiences relating to the wildfires and mudslide. Items were summed to create
a composite score. Each disaster exposure type (hurricane, only wildfire, or wildfire and
mudslide) were then transformed into z-scores since the exposure sum could not be compared
directly across disaster types and was done to increase the ability to interpret scores.

W1 Life Stressors Since Disaster. Participants were asked if they had experienced
11 different life stressors in the time since the disaster. Items were adapted from questions
used in prior research following wildfire disasters (e.g., Felix et al., 2020) and asked about
job changes, moving away, illness or injury to self or a family member, money problems,
relationship problems, etc. Response options were 0 = no, 1 = yes. Total scores were

computed by the sum of the dichotomized items. Based on prior research, disaster exposure
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sum was significantly and positively associated with the number of life stressors endorsed
since disaster among a sample of youth (= .57, p <.001; Felix et al., 2020); those who
reported having greater levels of disaster exposure also endorsed more life stressors since
disaster, demonstrating convergent validity for both constructs as objective measures of the
disasters’ impact.

2. During Pandemic Measures

W3 Pandemic Experiences. Participants were asked about seven various experiences
relating to the ongoing COVID-19 pandemic. The current research team co-created these
items using prior disaster exposure measures (e.g., Felix et al., 2011; Felix et al., 2015) as a
model to assess COVID-19 related-experiences of threat or loss. Instead of focusing on
aspects of natural disaster exposure, this measure was tailored specifically toward capturing
possible stressful or traumatic experiences that may have occurred during the COVID-19
pandemic. Example items included, “Do you believe you had or currently have COVID-
19?,” “Did you receive treatment from a doctor for COVID-19?,” “Has someone close to you
been hospitalized because of COVID-19?,” “Has someone close to you died from COVID-
19?,” etc. Response options were 0 = no, 1 = yes. Total scores were computed by the sum of
the dichotomized items.

W3 COVID-19 Fear. Participants were asked seven items about their perceived
threat or fear of the ongoing, global COVID-19 pandemic toward themselves and their loved
ones. The principal investigator co-created possible items to assess for COVID-19 fear after
reviewing emerging COVID-19 related measures intended for clinical or population research
compiled by the National Institute of Health (NIH) Office of Behavioral and Social Sciences

Research (OBSSR; 2020). These items were discussed and finalized with input from the
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investigator’s lab. Sample items included, “If I were to contract COVID-19, I believe that my
life would be at threatened/at risk”, “I fear that I will infect others even if I am
asymptomatic”, “I fear that others could infect me even if they are asymptomatic”, “I fear
that my loved ones (family members or friends) will be infected”, etc. Response options
utilized a 5-point Likert scale. A total score was computed. Cronbach’s alpha for this
measure in the current sample at Wave 3 was a = .84, indicating good internal consistency.

W3 Life Stressors. To assess life stressors during the pandemic, participants
indicated whether they had experienced 18 possibly stressful experiences during the COVID-
19 pandemic. Response options were 0 = no, 1 = yes. The current research team co-created a
list of relevant life stressors during the COVID-19 pandemic, which were based off prior
measures used to assess life stressors post-disaster (Felix et al., 2020). Items included from
prior studies were losing or changing a job, having friends move away, having more
arguments or conflicts with loved ones, etc. (Felix et al., 2020). COVID-19-specific life
stressors were also added. Participants were asked if they had difficulty adjusting to online
remote learning, felt unsafe in their own home (e.g., due to domestic violence, prejudice from
parents, or other conflict), had difficulty getting basic needs met (e.g., food, housing), or
difficulty accessing physical or MH care during the pandemic. The sum of the checklist was
computed, resulting in a total score, which represented the number of pandemic life stressors
experienced.

W3 Social Support. The current research team co-created an 11-item measure to
assess perceived social support during the pandemic that was based off the Social Provisions
Scale (SPS; Cutrona & Russell, 1987). The SPS is a 24-item measure that assesses six forms

of social provisions that an individual may receive from interpersonal relationships (Weiss,
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1974). Current study items were either selected or modeled after original measure items from
the following subscales: attachment (feeling at ease and secure through emotional intimacy
and connection), guidance (being able to obtain helpful or trusted advice or information from
others), and reliable alliance (feeling secure in knowing that others can be counted on for
help during emergencies or times of need). Participants rated the degree to which they agreed
or disagreed on a 4-point Likert-scale, of one through four (1 = strongly disagree, 2 =
disagree, 3 = agree, 4 = strongly agree). Example items include, “I have close relationships
that provide me with a sense of emotional security and well-being” (attachment), “There is
no one that I feel comfortable talking to about intimate personal problems” (guidance), and
“If I were sick, I could easily find someone to help me with my daily chores” (reliable
alliance). Negative items were reverse-scored, and a total social support score was created by
adding all items. Cronbach’s alpha for W3 perceived social support was .88, demonstrating
good internal consistency.

W3 Coping Self-Efficacy. The Coping Self-Efficacy-Trauma (CSE-T) scale is a 9-
item self-report measure of general trauma-related coping self-efficacy perceptions, and is a
shortened, modified version of the Coping Self Efficacy (CSE) measure focused on
perceptions across trauma experiences (Benight et al., 2015). A modified version of the CSE-
T was used in the current study, consisting of five items total focusing on the COVID-19
pandemic. Items included “How capable do you think you are to “... deal with your emotions
(anger, sadness, depression, anxiety) during the pandemic”, ... keep your life feeling
normal”, “... manage distressing dreams or images about the pandemic”, etc. Responses
ranged from 1-7, with 1 = “I’m not capable at all”, 4 = “I’m moderately capable”, and 7 =

“I’m totally capable”. This scale was developed and tested using several different samples,
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including trauma-exposed college students disaster survivors, demonstrating good test-retest
reliability, internal consistency, and convergent and discriminant validity (Benight et al.,
2015). Cronbach’s alpha a = .83 in the current sample for the modified Wave 3 CSE-T,
demonstrating good internal consistency.

W3 Self-Compassion. Self-compassion was measured using the Self-Compassion
Scale- Short Form (SCS-SF). The SCS-SF is a self-report measure consisting of 12 items
measuring the degree to which someone perceives themselves to be self-compassionate,
accepting, and kind toward themselves instead of harshly critical (Raes et al., 2011) and is a
shortened version of the full 26-item Self Compassion Scale (SCS; Neff, 2003a). There are
five subscales of the SCS-SF made up of two items each: self-kindness, self-judgment,
common humanity, mindfulness, and over-identification. The SCS-SF is especially useful for
examining overall self-compassion scores and utilizes items such as “When I fail at
something important to me, I become consumed by feelings of inadequacy”, “I try to be
understanding and patient towards those aspects of my personality I don’t like,”, “When
something painful happens I try to take a balanced view of the situation”, etc., with possible
responses consisting of 1 (almost never) to 5 (almost Always). Respondents’ total self-
compassion score was determined by reversing the score of the negative subscale items such
as self-judgment, isolation, and over-identification (i.e., 1 =5,2=4,3=3,4=2,5=1) and
utilizing these scores to then compute a total mean. The SCS—SF demonstrates a near perfect
correlation with the original scale when examining total scores as well as adequate internal
consistency (Cronbach’s o > 0.86 in all samples), including a sample of 415 university
students (Raes et al., 2011). In the current sample, Cronbach’s alpha for W3 self-compassion

was .88, indicating good internal reliability.
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3. Pre- and During Pandemic Mental Health

W 1-4 Generalized Anxiety. Anxiety symptoms were assessed via the Generalized
Anxiety Disorder-7 (GAD-7), a seven-item self-report questionnaire used for screening and
measuring severity of symptoms of anxiety (Spitzer et al., 2006). Respondents were asked
how often they experienced particular symptoms of anxiety within the last two weeks (e.g.,
“feeling nervous, anxious, or on edge”). A four-point response scale was used ranging from 0
(not at all) to 3 (nearly every day). A total score was formed by summing responses, with
higher scores indicating increased likelihood of an anxiety disorder. A mean score was also
computed and used, depending on the analysis. It has also been shown to be a reliable and
valid instrument for accurately assessing generalized anxiety disorder symptoms in university
students (Lee & Kim, 2019). The GAD-7 also has good reliability, as well as criterion,
construct, factorial, and procedural validity (Spitzer et al., 2006). Cronbach’s alpha for this
measure in the current sample was high. For the first three Ws, a = .90 and for W4, o = .89.

W 1-4 Depressive Symptoms. The Patient Health Questionnaire-9 (PHQ-9) was
used to measure depressive symptoms and consists of a nine-item self-report measure of
depressive symptoms based on DSM-IV criteria (Kroenke et al., 2001). Respondents
were asked how often they have experienced particular symptoms within the last two weeks
(e.g., “feeling down, depressed, or hopeless™) and response options are as follows: 0 (not at
all), 1 (several days), 2 (more than half the days), and 3 (nearly every day). Scores were
summed to form both separate mean and total scores, which were used for different
analyses. Scores were also dichotomously coded into moderate or higher levels of depression
of a score of 10 or higher (Kroenke et al., 2010). This score can establish provisional

depressive disorder diagnoses as well as indicate greater depressive symptom severity. The
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PHQ-9 has demonstrated good internal reliability and test-retest reliability with Cronbach's a
= 0.89 and correlation = 0.94 (Kroenke et al., 2010). It has also shown to accurately and
sustainably assess depression among 857 diverse racial/ethnic U.S. university students
(Keum et al., 2018). Cronbach’s alpha in the current sample for Ws 1-4 = .89, .89, .90, and
.89 respectively, indicating strong internal consistency.

W 1-4 Posttraumatic Stress. The PTSD Checklist for DSM-5 (PCL-5) is a 20-item
self-report measure that assesses DSM-5 symptoms of PTSD and was used in the current
study to measure PTSS (Weathers et al., 2013). It is intended to screen for PTSD, monitor
symptom change over time, and make a provisional PTSD diagnosis and requires that
respondents refer to a stressful or traumatic experience when thinking about the impact it
may have on various problems they may have experienced within the last month. Ws 1 and 2
instructed participants to think about their experiences with natural disaster when answering
the questions, while Ws 3 and 4 instructed participants to think about their experiences
related to the COVID-19 pandemic. Some sample items include, “In the past month, how
much were you bothered by: repeated, disturbing, and unwanted memories of the stressful
experience (disaster or the COVID-19 pandemic); feeling very upset when something
reminded you of the stressful experience; avoiding memories, thoughts, or feelings related to
the stressful experience?”, etc. The self-report rating scale is 0-4 for each symptom: not at
all, a little bit, moderately, quite a bit, or extremely. Both a mean score and a total sum score
were computed and used for varying analyses. Psychometric properties of the PCL-5 were
examined in two studies involving trauma-exposed undergraduate students, which exhibited
strong internal consistency comparable to other PTSD measures (Cronbach’s a=.94), test-

retest reliability across testing occasions (» = .82), convergent validity (rs = .74 to .85),
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meaning that the measure is associated with other PTSD measures, and discriminant validity
(rs = .31 to .70), demonstrating that the measures scores are associated with related
constructs (Blevins et al., 2015). Indicating strong internal consistency, Cronbach’s alpha in
the current sample for Ws 14 = .93, .90, .94, and .93, respectively.
I11. Analytic Procedure

A. Preliminary Analyses

Prior to testing study hypotheses, SPSS software Version 28 (IBM, 2021) was used to
conduct several preliminary analyses. First, frequencies of participant demographics across
all waves were examined. The retention rates across all study waves were also calculated.
Next, descriptive statistics (e.g., mean, standard deviation) of pre-pandemic factors,
pandemic risk and protective factors, and mental health (MH) outcomes across all waves
were conducted. Pearson’s correlations were also conducted among all study variables to
examine preliminary associations. Demographic characteristics among participants who
participated in W1 only and those who participated in both W1 and at least one subsequent
wave or more, were examined. Additionally, differences among pre-pandemic factors and
pandemic risk and protective factors by sex (male, female) and region (mainland U.S., Puerto
Rico) were assessed through independent samples #-test analyses based on findings from
previous analyses (Janson et al., 2023). Lastly, a one-way analysis of variance (ANOVA)
analysis was conducted to examine differences among study variables by ethnicity and
disaster type by region (hurricane in mainland U.S., hurricane in Puerto Rico, and
wildfire/mudslide in mainland U.S.). Four post-hoc analyses using G*Power (Faul et al.,

2007) were conducted to examine whether there was sufficient power to detect differences in
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study variables among each comparison group (e.g., sex, region, ethnicity, disaster type by
region).

B. Examining Associations Among Pre-Pandemic Factors, Pandemic Risk and
Protective Factors, and Pandemic Mental Health

Multiple linear regression analyses, or ordinary least squares (OLS) regression were
conducted to examine associations among pre-pandemic factors, pandemic risk and
protective factors, and pandemic MH. Several steps were required to prepare for analyses.
First, a subsample of participants who completed both W1 and W3 surveys was selected.
Next, power analyses were conducted using G*Power (Faul et al., 2007) to determine
whether the selected sample size demonstrate sufficient power to proceed with linear
regression analyses. Once confirmed, descriptive statistics were conducted for this
subsample.

Next, all study variables were assessed to determine whether they possessed the
properties of the four-OLS assumptions: linearity, normality, homoscedasticity, and
independence (Osborne & Waters, 2002; Tabachnick & Fidell, 2013; Williams et al., 2013;
Ernst & Albers, 2017). To assess linearity of independent and dependent variables, bivariate
residual scatterplots were examined. Normality of variables was assessed through visual
inspection and review of data plots, skew and kurtosis levels, and standardized normal
probability plots (P-plots). Homoscedasticity was examined by visually reviewing plots of
standardized residuals. Multicollinearity among variables was also examined through
variance inflation factor (VIF) statistics. Lastly, it was evident that the Ws 1 and 3 subsample
data did not meet the assumption of independence because the same participants provided

information at these two time points (e.g., specifically, the MH measures which were
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repeated at both waves), with irregular timing in-between waves. Even though the data were
not considered independent, linear regression was determined important to conduct because
of the unique opportunity to examine associations among prospective, pre-pandemic factors,
including pre-pandemic MH, and pandemic risk and protective factors on pandemic-MH,
despite the risk of having some error. Due to this limitation, results should be interpreted
carefully. Other statistical methods such as hierarchical linear modeling (HLM) would be
capable of accounting for the repeated-measures component of the data and reducing bias
and error; however, this method would not enable pre-pandemic MH to be regressed onto
pandemic-MH which was of key interest to the current study.

After the decision was made to proceed with multiple linear regression despite the
assumption of independence being unmet, analyses were conducted using Mplus Version 8
(Muthén & Muthén,1998-2017) statistical software. This software was chosen due to its
ability to analyze partially complete data using full information maximum likelihood (FIML)
estimation. A FIML approach assumes that missing values are conditionally dependent on
other observed variables and yields unbiased model parameter estimates and standard errors,
utilizing all available data (Enders, 2001). In comparison to other methods aimed at
managing missing data using linear regression (e.g., listwise deletion, pairwise deletion, and
mean imputation), FIML is considered to be far superior with less bias and sampling
variability (Enders, 2001).

Finally, three, separate standardized linear regression models in total were conducted.
Pre-pandemic factors, and pandemic risk and protective factors were simultaneously
regressed on each separate pandemic MH outcome (W3 anxiety, W3 depression, and W3

PTSS). Significant predictors of W3 anxiety, W3 depression, and W3 PTSS were identified,
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and model fit statistics examined (R?). Additional regression model analyses were conducted
adding sex and region, and then, sex and disaster type by region, as separate pairs of
covariates to the final model. Significant co-variates were retained, while non-significant
covariates were removed.
1. Post-Hoc Analyses

Post-hoc linear regression analyses were conducted to further explore and better
understand the associations among pre-pandemic factors, self-compassion, and PTSS without
other pandemic risk or protective factors included. Two linear regression models were
conducted using SPSS (IBM, 2021) and associations were examined for significance. Within
the first model, W1 PTSS was regressed onto W3 self-compassion. The second model
examined pre-pandemic factors (prior trauma history, disaster exposure, W1 life stressors
since disaster, and W1 MH including anxiety, depression, and PTSS) on W3 self-
compassion. Covariates were not included.
C. Examining Mental Health Trajectories and Pre-Pandemic Factors Associated with
Trajectory Intercept or Growth Rates

Hierarchical linear modeling (HLM) was conducted using HLM8 software
(Raudenbush et al., 2019) to conduct a growth curve analysis to: 1) examine the shape of MH
trajectories across four time points (two pre-pandemic and two-during), and 2) identify pre-
pandemic factors and demographic characteristics associated with W1 MH starting points
(i.e., intercepts) and possible changes in trajectories over time (e.g., rate of growth of MH,
increases or decreases in MH symptoms). In contrast to the use of multiple linear regression
to examine associations among pre-pandemic and concurrent pandemic factors with

pandemic-MH, HLM was deemed well-suited and appropriate for use with the current
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study’s longitudinal design consisting of the same participants across waves. HLM is a viable
method to use for non-independent data because it allows greater general flexibility to
accommodate sets of repeated measures, while accounting for within-group similarities and
within-person variation among individuals, which reduces possible error and bias (Anderson,
2012). This methodology can also incorporate missing data and data with unequal intervals
between assessments. With HLM, slopes are calculated for each individual, rather than a
single average slope across students (e.g., as in linear regression), which allows the
functional form of an HLM growth curve to vary. Growth curves can have linear,
decelerating quadratic, accelerating quadratic, or cubic (S-shaped) trajectories or trend lines
in either positive, negative, or both directions (Anderson, 2012).

An important caveat to note, is that when utilizing HLM, W1 (pre-pandemic) MH
outcomes cannot be utilized as independent predictors of subsequent pandemic MH, because
they are repeated across Ws 1-4, and conceptualized as part of the outcome at all time points;
W1 MH is part of the MH trajectory shape and represents the initial starting point or
intercept. Instead, associations among certain W1 pre-pandemic factors, which include prior
trauma history, disaster exposure, and W1 life stressors (excluding W1 MH), and other
demographic characteristics could be explored and examined for significance with MH
trajectory shape, intercept, and growth rate. In sum, this HLM analysis was determined to
offer a differing perspective of the impact of pre-pandemic factors (except for pandemic
MH), on MH symptoms over time across four waves, rather than having only examined the
influence of pre-pandemic factors on pandemic-MH at one specific time point. HLM was
considered useful because it allows a broader understanding of their fluence of pre-pandemic

factors on MH trends over time, rather than an initial snapshot. Additionally, HLM ensures
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overall less bias and error, and does not risk over-estimating the associations of prior MH
functioning on later MH, as multiple linear regression analyses may, due to the lack of
independence. Instead, the influence of other pre-pandemic factors can be examined with less
risk of error and the ability to understand the influence of prior trauma, disaster exposure,
and W1 life stressors impact on MH itself, alone over time.

Prior to conducting HLM, several steps were completed in preparation. A sub-sample
of participants who completed W1 and at least one subsequent wave (or more), with
complete data for prior trauma history, disaster exposure, W1 disaster exposure, region, and
sex, and at least partial to complete MH data, were selected. Level-one variables were
designated as “time” or MH over time (plotted across four time points), and level-two
variables were designated as “person-centered” or person-level variables (e.g., sex, region,
prior trauma history, prior disaster exposure). Region was designated to serve as a control
level-two variable. HLM8 software is able to estimate missing data for level- one variables
(e.g., “time” or MH over time), but it cannot estimate missing data for any level-two
variables (e.g., person-centered); thus, all individuals included needed to have complete
level-two variables but could be missing some measures of MH. First, descriptive statistics
were conducted for the Ws1-4 longitudinal subsample. Total sum scores for each Ws 1-4 MH
outcomes were used to increase interpretability of results. Second, a power analysis was
conducted using the Repeated Measures and Sample Size (RMASS) online power calculator
specifically designed for two-level repeated measure designs, while accounting for the exact
attrition rate of the current subsample and study time points (Gibbons, et al., 2015; Kapur et
al., n.d.). Third, assumptions for HLM were examined (e.g., linearity, normality of level-one

residuals, homogeneity of level-one residuals). For HLM, level-one residuals are assumed to
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be normally distributed with a mean of zero and equal variance (Anderson, 2012). Linearity
and normality were assessed via visual inspection of level-one variable residual data plots,
level-one variable skew and kurtosis levels, and standardized normal probability plots, or p-
plots within SPSS. Next, each MH outcome (anxiety, depression, and PTSS) was first plotted
across the four time points in SPSS so that the shape of the data for each participant could be
visually examined (Anderson, 2012). This helped to inform whether linear, quadratic, and/or
cubic trends should be imposed on each trajectory. Additional level one-time variables
predicting MH over time were created to account for other shapes, and coded as follows:
linear shape (0 = Wave I; 1 = Wave 2; 2 = Wave 3; 3 = Wave 4), quadratic shape (0 = Wave
1; 1 =Wave 2; 4 = Wave 3; and 9 = Wave 4, and cubic shape (0 = Wave I; 1 = Wave 2; 8 =
Wave 3; and 27 = Wave 4). Based on prior research findings, a decelerating quadratic term
was hypothesized to be the pattern for MH over time (Hawes, Szenczy, Olino, et al., 2021),
without prior knowledge of the visual shape of MH trajectories in the current study.

Data were then input into HLMS8 (Raudenbush et al., 2019) from SPSS. A test of
homogeneity of level-one variance among MH was conducted (an important part of checking
the assumptions for HLM). Adjustments were made if homogeneity of level-one residuals, or
the variance of residuals were not found to be equal. To conduct the HLM analysis itself, the
HLM?2 designation due to the level-one and level-two variables. First, a null model for each
MH trajectory (anxiety, depression, and PTSS alone) without any predictors was conducted
to calculate the intraclass correlation coefficient (ICC) statistic, which reveals whether HLM
modeling to determine changes in MH trajectory shape, or level-one “time” variables would
be appropriate based on the results. The baseline deviance statistic (-2LL) was also obtained

from the null model and is used to compare the fit of other, more complex models. Once
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HLM was determined to be appropriate based on the ICC statistic, time variable (linear,
quadratic, and cubic) was imposed onto each trajectory (if deemed suitable) one at a time,
and simultaneously, to assess whether these shapes significantly explained the models’
trajectory. Significant time variables were retained and improvements in model fit were
assessed. Each level-two predictor was evaluated on whether it contributed to predicting the
MH trajectory intercept and changes in trajectory symptoms over time (Raudenbush & Bryk,
2002).

Lastly, the fixed and random effects of each level one-and two predictor variables
were examined for significance. Significant fixed effects indicated that the predictors
influenced the intercept, while significant random effects revealed that there was significant
unexplained variance by predictors, which must be included in the model and accounted for.
If both the fixed and random effects were significant, then they were retained in the model.
An interaction term between each level one-time predictor and level-two person-centered
predictor was also examined by selecting this function within HLMS (e.g., choosing to
multiply variables together), to assess the influence on the person-level factors on the slopes
of MH linear, quadratic, and cubic growth. Non-significant terms were eliminated until a
final, parsimonious form was decided upon. After each model was run, chi square statistics
were also conducted to examine significant reductions in the deviance statistic, which
indicated an improvement in the model fit.

1. Post-Hoc Analyses

Post-hoc analyses were conducted within SPSS, which examined participants’ total

MH scores across waves (e.g., anxiety, depression, and PTSS), and whether these scores met

clinical significance. First, participants’ MH scores were summed for a total score, which
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represents the severity of symptoms experienced (e.g., lower scores indicate lower severity,
higher scores indicate higher severity).

Next, clinical cutoff scores used for the anxiety (GAD-7; Spitzer et al., 2006),
depression (PHQ-9; Kroenke et al., 2001), and PTSS (PCL-5; Weathers et al., 2013)
measures, as well as associated severity ranges were identified. For anxiety, a score of 10 or
greater is considered a clinical cutoff score, suggesting that further evaluation and screening
of anxiety symptoms is warranted (Williams, 2014); typically, anxiety scores of 10 or greater
are indicative of generalized anxiety disorder (Kroenke et al., 2007). Total sum anxiety
scores ranging from zero to four no to minimal anxiety symptoms, five to nine indicate mild
anxiety, 10 to 14 indicate moderate anxiety, and 15 to 21 indicate severe anxiety (Kroenke et
al., 2007). For depression, a score of 10 or greater is also considered a clinical cutoff score,
suggesting further evaluation and screening of depressive symptoms is necessary to
determine whether criteria for a full major depressive episode or other MH condition is met
(Kroenke et al., 2001; Kroenke et al., 2010). Severity of total depression scores are as follows
(Kroenke et al., 2001): zero to four (no symptoms or minimal), five to nine (mild symptoms),
10 to 14 (moderate symptoms), 15-19 (moderately severe), and 20-27 (severe). Last, for the
PCL-5, a score of 31 to 33 has been generally determined to be suitable as the clinical cutoff,
suggesting that an individual would likely meet criteria for PTSD (Bovin et al., 2016), but
additional research is needed. Severity of PTSS scores representing PTSD were not
examined, as the PCL-5 is made up of subscales of clustered symptoms (e.g., intrusion,
avoidance, negative alterations in cognitions and mood, hyperarousal) and endorsement of at
least one symptom from each cluster of at least moderate or greater severity is required for a

PTSD diagnosis (APA, 2013). Additionally, guidelines for meaningful change in PTSD
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scores using the PCL-5 are not yet determined, but changes identified using prior PTSD
measures (e.g., PCL for DSM-1V; Weathers et al., 1993) have suggested that a five-to-ten-
point difference may reflect reliable changes (e.g., often due to treatment and not by chance),
while a ten-to-20-point increase may likely reflect clinically significant changes that may
impact life functioning (Weathers et al., 2013).

MH total sum scores were coded as either being below (0) or at or above the clinical
cutoff (1) for each MH outcome across waves (e.g., 10 or greater for anxiety or depression,
31 or greater for PTSS). Then, frequencies were run to examine the percentage of individuals
above the clinical cutoff range for each outcome, indicating the proportion of young adults
that would benefit from further follow-up and assessment for their symptoms across waves to
allow for a different way of interpreting MH symptoms.

IV. Results
A. Preliminary Results

Preliminary post-hoc power analyses revealed that there was an adequate level of
power to identify differences by sex, region, ethnicity, and disaster type by region among
study variables. Independent samples #-tests revealed differences by sex and region within
the Ws 1 and 3 subsample (n = 120). This group of students was used to examine the
association among pre-pandemic factors, and pandemic risk and protective factors on
pandemic-MH. Results indicated that females reported greater W1 PTSS (M = .60, SD = .60)
than males (M = .21, SD = .24), 1(40.29) = -4.59, p < .001. Females also reported greater W3
PTSS (M =1.10, SD = .84) than males (M = .59, S= .41), #(30.97) = -3.64, p < .001, and
greater W3 anxiety (M = 1.10, SD = .79) than males (M = .50, SD = .48), #(30.97) =-3.64, p

<.001. No other differences were found by sex. Several differences were also found by
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region (see Table 6). Participants in Puerto Rico reported significantly greater scores among
W1 life stressors, W1 depression, W1 PTSS, W3 COVID-19 fear, W3 anxiety and W3
depression than those in the mainland U.S. No other differences were found by region.

Table 6

Regional Differences in Study Variables (n = 120)

Region
Mainland U.S. Puerto Rico
(n=1063) (n=57)
M SD M SD t df p Cohen’s
d

W1 Trauma History 2.16 1.78  2.60 2.28 -1.18 118 241 2.03
W1 Disaster Exposure .16 1.07 -.06 1.01 1.16 117 247 1.04
W1 Life Stressors 1.34 1.80  3.95 233 -6.76 105.14 <.001 2.07
W1 Anxiety .88 75 1.08 7 -1.43 118 157 .76
W1 Depression .76 .55 1.14 74 -3.18 102.07  .002 .65
W1 PTSS .36 39 77 .67 -4.10  88.77 <.001 .54
W3 Life Stressors 5.17 344 547 2.98 -.49 109 .623 3.24
W3 COVID-19 Fear 3.73 .63 4.22 .63 -4.03 116 <.001 .67
W3 COVID-19 2.28 1.25  2.14 1.16 .62 116 535 1.21
Experiences

W3 Social Support 3.30 42 3.41 48 -1.36 118 176 45
W3 Coping Self-Efficacy 5.05 1.10  5.14 1.15 -40 112 .693 1.12
W3 Self-Compassion 3.13 .70 3.08 .90 33 118 746 .80
W3 Anxiety .85 72 1.23 .81 -2.70 118 .008 .76
W3 Depression 75 .58 1.10 7 -2.78 103.93  .007 .70
W3 PTSS .96 .85 1.12 78 -1.04 113 301 .82

Note. p-value is two-tailed. Mean scores were used for Waves 1 and 3 anxiety, depression, and PTSS.

ANOVA results corrected for multiple comparison (with a Bonferroni correction of p
<.01) indicated significant differences by ethnicity and disaster type by region. Findings
revealed that participants differed among W1 life stressors (p <.001), W1 PTSS (p =.009),
and W3 COVID-19 fear (p = .002), depending on ethnicity. A post-hoc comparison indicated
that Latino participants experienced a greater mean number of W1 life stressors (M = 3.64,
SD =2.37) than Asian (M = 1.13, SD = 1.85) and White participants (M = 1.32, SD = 1.68),

and those from mixed or other ethnicities (M = 1.38, SD = 1.66). Latino participants also
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reported higher W1 PTSS (M = .73, SD = .66) than White participants (M = .29, SD = .32),
and greater COVID-19 fear (M = 3.49, SD = .76) than White participants (M =4.17, SD =
.67).

Significant differences by disaster type and region were found among W1 life
stressors (p < .001), W1 depression (p =.005), W1 PTSS (p <.001), and W3 COVID-19 fear
(p <.001). Participants in Puerto Rico exposed to a hurricane reported significantly greater
W1 life stressors (M = 3.95, SD = 2.33), than those in the mainland U.S. exposed to a
hurricane (M = 1.50, SD = 2.12), or wildfire (M = 1.23, SD = 1.54). Those who experienced a
hurricane in Puerto Rico also reported greater levels of W1 depression (M = 1.14, SD = .74),
and W1 PTSS (M = .77, SD = .67), than those exposed to a hurricane in the mainland U.S.
(M w1pep = .68, SD wipep = .60; Mwi prss = .19, SD w1 prss = .27) or a wildfire (M wi pep =
.82, 8D w1 pep = .50; Mw1 prss = .47, SD1 prss = .43). Lastly, hurricane-exposed young adults
in Puerto Rico reported significantly greater COVID-19 fear (M = 4.22, SD = .63), than
hurricane-exposed (M = 3.64, SD = .82), and wildfire-exposed (M = 3.78, SD = .61), young
adults in the mainland U.S.

B. Pre-Pandemic, and Pandemic Risk and Protective Factors Predicting Pandemic
Mental Health

Most W1 and W3 study variables were significantly related to each other (see Table 7
for bivariate correlations, means, and standard deviations). Trauma history and disaster
exposure were not significantly related to W1 anxiety or depression, or pandemic risk
factors, and disaster exposure was also not significantly related to W3 MH, which was not

consistent with what was expected based on prior disaster MH research finding associations
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among trauma/disaster exposure and MH. MH measures were highly correlated to each other

among all time points.
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1. Assessing Power and Linear Regression Assumptions Results

A priori power analyses determined that there was adequate power to detect small to
large effects using linear regression among Ws 1 and 3 participants (n = 120), while
including all 12 predictor variables of interest (pre-pandemic factors, and pandemic risk and
protective factors) to predict W3 MH outcomes. Linear regression assumptions were partially
met. Variables met the conditions for linearity, normality, and homoscedasticity, but did not
fully meet the assumptions for independence. Bivariate residual scatterplots and P-plots
demonstrated signs of linearity and normality. Skewness statistics ranged from -.7 to 1.5 and
kurtosis statistics from -.9 to 2.6 and were determined to be in an acceptable range to
conclude normal distribution. VIF statistics suggested that multicollinearity was not an issue,
as all values, were considered within an acceptable range (1.08 to 3.3) since they were all
below five (James et al., 2017); VIF statistics for MH outcomes were the highest of any
variables (W1 anxiety = 3.1, W1 depression = 3.3, and W1 PTSS = 2.5), which was
expected, as these measures come from the same individual. Lastly, the independence
assumption for linear regression was not met because the current study utilizes a repeated-
measure design, which is a common violation (Ernst et al., 2017). Each individual’s set of
responses are likely correlated to each other, particularly W1 and W3 MH. Despite the
assumption of independence not being met, linear regression was still used, as it was deemed
important to explore the associations between all pre-pandemic factors (including prior MH
functioning, prior trauma exposure, disaster exposure, etc.), while taking into consideration a
limitation of having some error. If HLM was utilized solely, it would not be possible to
examine all associations among pre-pandemic MH, pandemic risk and protective factors and

pandemic MH, at the same time, which was an important aim of the current study.
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2. Significant Factors Predicting Pandemic Mental Health

Anxiety Model. Within the anxiety linear regression model, several significant
associations among pre-pandemic, and pandemic risk and protective factors, and pandemic
anxiety symptoms, were identified (see Table 8). Among pre-pandemic factors, only W1
anxiety was significantly associated with W3 anxiety; higher levels of anxiety symptoms at
W1 predicted higher levels of W3 anxiety symptoms during the pandemic. Significant
pandemic risk factors associated with W3 anxiety included W3 life stressors, W3 COVID-19
fear, and W3 COVID-19 experiences. As the number of life stressors, fear toward COVID-
19, and frequency of COVID-19 related experiences increased during the pandemic, anxiety
symptoms also increased. No pandemic protective factors were significantly associated with
W3 anxiety. Lastly, no covariates were significant and thus removed to simplify the final
model, and the overall model statistics were significant.

Depression Model. The depression linear regression model also examined the
association among pre-pandemic and pandemic risk and protective factors and pandemic
depressive symptoms (see Table 8). The only significant pre-pandemic factor associated with
W3 depression was W1 depression; higher levels of depressive symptoms at W1 predicted
higher levels of W3 depressive symptoms. No pandemic risk factors were associated with
W3 depression. In terms of protective factors, only W3 coping self-efficacy was significantly
associated with W3 depression in the negative direction; as W3 coping self-efficacy
increased during the pandemic, W3 depressive symptoms decreased. No covariates were
significant and therefore, were removed from the model. Additionally, the overall model

statistics were significant.
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PTSS Model. The third linear regression model sought to identify significant
associations among pre-pandemic factors and pandemic risk and protective factors, and
pandemic PTSS (see Table 8). The only pre-pandemic factor that was significantly associated
with W3 PTSS, was W1 anxiety. Higher levels of W1 anxiety predicted higher levels of W3
PTSS. All three pandemic risk factors (i.e., W3 life stressors, W3 COVID-19 fear, and W3
COVID-19 experiences) were significantly associated with W3 PTSS. During the pandemic,
as the number of life stressors and COVID-19 experiences, as well as fear of COVID-19
increased, PTSS Also increased. Next, W3 coping-self efficacy was the only pandemic
protective factor significantly associated with W3 PTSS in the negative direction; as coping-
self efficacy during the pandemic rose, PTSS decreased. No covariates were significant; they

were not included in the final model. Lastly, overall model statistics were significant.
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Overall Patterns. In summary, hypotheses one through three were partially
supported, as not all pre-pandemic factors and pandemic risk and protective factors were
significantly associated with pandemic-MH. The only W1 pre-pandemic factors that were
predictive of W3 pandemic-MH were W1 MH. Specifically, W1 anxiety predicted W3
anxiety and W3 PTSS, and W1 depression predicted W3 depression. In terms of W3
pandemic risk factors, W3 life stressors, W3 COVID-19 fear, and W3 COVID-19
experiences were all significantly associated with W3 anxiety and W3 PTSS, whereas no
pandemic risk factors were associated with W3 depression. Most pandemic protective factors
were not associated with pandemic MH at all. Social support and self-compassion were non-
significantly related to all pandemic MH outcomes. Coping self-efficacy was the only
protective factor negatively associated with W3 depression and W3 PTSS. No protective
factors were associated with W3 anxiety. These results were surprising, as they differed from
prior research supporting that prior trauma or disaster exposure can be associated with later
MH outcomes, as well as research suggesting that social support and self-compassion could
be protective in disaster contexts.

3. Post-Hoc Analyses Exploring Associations Among Pre-Pandemic Factors, Self-
Compassion, and Post-traumatic Stress Symptoms

Several post-hoc linear analyses were conducted to further explore the associations
among compassion and PTSS in effort to better understand why it was not a protective factor
against increased risk for PTSS, as suggested by reviewed literature. First, W1 PTSS was
found to negatively predict W3 self-compassion; as W1 PTSS increased, W3 self-
compassion decreased. This may suggest that the more a young adult endorsed PTSS, the

lower their self-compassion scores may be. Perhaps in this sample, individuals with high
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levels of PTSS may already have low levels of self-compassion, at which it is not protective.
A second post-hoc analysis examined the associations among pre-pandemic factors (prior
trauma history, disaster exposure, W1 life stressors since disaster, and W1 MH) on W3 self-
compassion. Disaster exposure significantly predicted W3 self-compassion, with greater
disaster exposure levels associated with higher levels of W3 self-compassion. Perhaps higher
levels of disaster exposure have influenced individuals to be kinder to oneself, or more
accepting of themselves over time. These findings suggest that further analyses targeted at
examining the associations among trauma exposure, self-compassion, and MH may be
warranted.
C. Examining Mental Health Trajectories and Pre-Pandemic Predictors of Trajectories

Descriptive statistics and Pearson’s correlations were conducted among pre-pandemic
factors and Ws 1-4 MH (see Table 9 for anxiety, Table 10 for depression, and Table 11 for
PTSS). On average, young adults reported experiencing at least two traumatic events in their
lifetime (M = 2.45, SD = 2.05) and just under three life stressors since disaster (M =2.78, SD
= 2.54). The mean anxiety and depression scores across Ws 1-4 appeared to be relatively
stable, with highest means observed at W3, during the COVID-19 pandemic. Mean anxiety
and depression scores ranged from 6.66-7.27, and 7.63-8.30, respectively. Greater variation
in PTSS scores across waves was observed, with the highest mean total PTSS Score at Wave
3 (M = 20.66), and lowest at W1 (M = 10.14).

Correlations revealed that most pre-pandemic factors and MH outcomes were
associated. Female sex was only weakly positively related to region and W3 anxiety and
PTSS. Region was strongly positively related to W1 life stressors since disaster, and weakly

to moderately positively related to W3 anxiety, Ws 1-3 depression and Ws 1-3 PTSS. Past
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lifetime trauma was weakly positively related to most MH outcomes across waves (r = .16 -

31 p <.05 -.01), and most strongly related to W1 PTSS. Disaster exposure was not related to

MH across waves. W1 life stressors since disaster was weakly to strongly positively

associated with MH across waves, ranging from » = .21-.27 for anxiety (p <.05 -.01), .27-.32

for depression (p <.01), and » = .24-.43 for PTSS (p <.001). All MH outcomes were highly

correlated to each other, ranging from » = .50- .76, (p <.001), which was expected since the

same individuals reported on their MH.

Table 9

Correlations and Descriptive Statistics of Level-Two Person Characteristics and Anxiety using a

Longitudinal Subsample (n = 205)

Variable 1 2 3 4 5 6 7 8 9
1. Sex*® -

2. Region” 18* -

3. Prior Trauma History -.01 .06 -

4. W1 Dis Exposure -12 -13 22%% -

5. W1 LS Since Dis 10 50%* 2Tx* 25%* -

6. W1 Anxiety 07  .16* 20%%  -.02 21%* -

7. W2 Anxiety 05 .12 13 .01 21%% 59%* -

8. W3 Anxiety 24%  23% 19* -.05 24% 63%F 6T** -

9. W4 Anxiety A8 -.01 17 -.06 27F%  53%k 50%K 47 -
M - - 245 12 2.78 6.66  6.69 727  6.37
SD - - 2.05 1.02 2.54 520 5.09 553 479

Note. DIS = disaster; LS = life stressors. Total scores were used for Waves 1-4 anxiety.
%0 = male and 1 = female. °0 = mainland U.S. and 1 = Puerto Rico.

*p<.05,** p<.01.
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Table 10

Correlations and Descriptive Statistics of Level-Two Person Characteristics and Depression using a

Longitudinal Subsample (n = 205)

Variable 1 2 3 4 5 6 7 8 9
1. Sex * -

2. Region” 18%* -

3. Trauma History -.01 .06 -

4. W1 Dis Exposure -12 -13 22%% -

5. W1 LS Since Dis 0 50%*% 7%k D5k -

6. W1 Depression -.01 27F*% 0 18**  -.01 32%* -

7. W2 Depression 02 .16* 27*%*% -.05 27*F*  63%* -

8. W3 Depression A0 24%% 23*  -05 28%*  58**  76%* -

9. W4 Depression .05 15 26%  -.02 J32**  53%*  5T7**60** -
M - - 2.45 A2 2.78 8.08 7.94 830  7.63
SD - - 205  1.02 2.54 5.90 5.93 6.31 5.50
Note. DIS = disaster; LS = life stressors. Total scores were used for Waves 1-4 depression.

%0 = male and 1 = female. "0 = mainland U.S. and 1 = Puerto Rico.

*p<.05,** p<.01.

Table 11

Correlations and Descriptive Statistics of Level-Two Person Characteristics and Post-traumatic

Stress Symptoms (PTSS) using a Longitudinal Subsample (n = 205)

Variable 1 2 3 4 5 6 7 8 9
1. Sex * -

2. Region” 8% -

3. Trauma History -.01 .06 -

4. W1 Dis Exposure -12 -.13 22%% -

5. W1 LS Since Dis .10 SO0¥EF - 27kx DSEE -

6. W1 PTSS A7* 31k 22%* 10 33 -

7. W2 PTSS 14 23%%  19% 14 35%% 69 -

8. W3 PTSS 20% .08 13 14 24%*%  S4%*k  S7E* -

9. W4 PTSS .07 15 .20 .06 A3FE ATFEp2FK 55%* -
M - - 2.45 12 278 10.14 1046 20.66 1791
SD - - 2.05 1.02 2,54 1038 10.31 1631 14.15

Note. DIS = disaster; LS = life stressors. Total scores were used for Waves 1-4 PTSS.
%0 = male and 1 = female. °0 = mainland U.S. and 1 = Puerto Rico.

*p<.05,** p<.01.
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1. Assessing Hierarchical Linear Modeling Assumption Results

First, adequate power was demonstrated to be able to conduct HLM analyses. To
achieve a power level of .9, a sample of 198 participants was required, thus, the longitudinal
sample of 205 young adults was deemed sufficient. All linearity and normality assumptions
of level-one residuals were met. Initially, the assumption of homogeneity of level-one
variance was met only for anxiety. Chi square statistics revealed significant differences in
level-one variance for depression and PTSS. To account for unequal variance, a heterogenous
variance model was created by incorporating sex as a predictor of the residual error term for
depression and PTSS. Sex was chosen because the groups of males versus females was
considered greatly uneven and a potential reason for differences. A second test of
homogeneity of level-once variance was conducted for depression and PTSS, after which
assumptions of homogeneity were adequately met; the level-one variance for depression and
PTSS were now considered homogenous. All subsequent HLM models for depression and
PTSS in the current study utilized this an adjusted heterogenous variance model with sex
accounting for residual error.
2. Anxiety Trajectory

The intra class correlation coefficient (ICC) of the null anxiety model indicated that
58.9% of the proportion of variance in mean total anxiety scores was among level-two person
or individual characteristics or differences. The deviance statistic = 3340.53 with two
estimated parameters. Next, a second model was conducted, and a predictor of linear growth
was added to level-one (time). Results revealed significant variations among the intercept, or
W1 average total anxiety score at W1 (= 6.65, SE = .35, t = 18.98, p <.002). The rate of

linear growth in anxiety did not differ among individuals and was non-significant over time
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(B =-.02, SE=.14, t=-.13, p = .897). The deviance statistic = 3344.13 with four estimated
parameters and when compared with that of the null model, significant improvements in fit
were not found (%2 = 3.60(2), p = .163). Due to these results, utilizing HLM was not
necessary to examine anxiety trajectories, nor predictors of anxiety over time, since they
were stable from pre-to during-pandemic. Hypothesis four, which postulated that Ws 1-4
anxiety outcomes would form a decelerating quadratic shape over time, was not supported
for anxiety. Instead, the anxiety trajectory was flat over time and on average, did not change.

Despite this, person-level characteristics were entered into level-two to determine if
they explained the variation among the intercept or starting point of W1 anxiety. The only
significant person level-factors influencing anxiety at W1 (the intercept) were past trauma
history (= .39, SE =.19, t =2.04, p <.042) and life stressors since disaster ( = .36 SE =.16,
t=2.23, p<.027). These variables did not have an influence in the change rates of anxiety
across the trajectory. Comparing the current deviance statistic (3326.88, parameters = 4) with
that of the previous model, an improvement in model fit was found (%= 880.08(7), p = <
.001). Figure 3 reveals the trajectory of anxiety across waves, along with the influence of past
trauma history and W1 life stressors since disaster on W1 anxiety level at W1. Hypothesis
five predicted that the rate of acceleration of anxiety trajectories would differ for individuals
with higher levels of prior trauma, disaster exposure, and W1 life stressors since disaster;
however, this was not supported, and anxiety trajectories did not differ depending on the
extent of prior trauma, disaster exposure, or W1 life stressors for anxiety.

Overall, pre-pandemic factors and person-level characteristics did not influence
changes in anxiety over time from before to during the pandemic; however, one’s past

trauma history and the number of W1 life stressors experienced since disaster had an impact
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on one’s W1 anxiety level immediately post-disaster. Throughout the pandemic though,
across Ws 3 and 4, none of these factors were associated with changes in anxiety, and anxiety
remained stable over time. In sum, hypothesis five was not fully supported for the anxiety
trajectory. The only pre-pandemic variables associated with W1 anxiety were prior trauma
history and W1 life stressors since disaster. No pre-pandemic factors were associated with
changes in growth rates of anxiety.

Figure 3

Anxiety Trajectory from Pre-Pandemic to During using a Longitudinal Subsample (n = 205)

21.00-
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15754 — — PASTTRAUMA=2 LS SINCEDIS=2
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°
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Note. PAST TRAUMA = Prior trauma history. LS SINCE DIS = Life stressors since disaster.
Wave 0 = Wave 1; Wave 1 = Wave 2; Wave 2 = Wave 3; Wave 3 = Wave 4.

3. Post-Hoc Anxiety Analyses
Overall, 23.7% to 30.8% of the current subsample of young adults utilized for the
HLM analysis had total sum anxiety scores that were determined to be at or above the

clinical cutoff scores for generalized anxiety. Frequencies of individuals who met the clinical

cutoff for anxiety at each wave as follows: W1 (27.3%), W2 (26.1%), W3 (30.8%), and W4
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(23.7%). The highest frequency of individuals at or above the anxiety clinical cutoff score
was at W3 (about six months after the pandemic began in summer of 2020), while the lowest
frequency was at W4 (about one year after the pandemic began in spring of 2021); although,
this change in percentage was not significant. Throughout waves, average anxiety scores
remained in the mild anxiety range which suggests that it may have been important for young
adults with mild or greater anxiety symptoms to be screened by a MH professional or
psychologist to determine if MH support would be appropriate to address anxiety symptoms
both pre- and during-pandemic.

4. Depression Trajectory

Next, a null model for depression across waves was calculated. The ICC indicated
that 61.27% of the proportion of variance in mean total depression scores was accounted for
by level-two person characteristics. The deviance statistic = 3475.34 with two estimated
parameters, and the homogeneity of level-one variance was significant, (y>=262.41(188), p
<.001). Because of this, the next model ran incorporated sex as a possible variable
accounting for the level-one variance. The heterogenous model with sex accounting for the
error term met the assumption of homogeneity and was retained and used within all later
HLM analyses.

To examine the trajectory of depression, a predictor of linear growth was imposed
onto level-one (time) of the model. Like that of the anxiety model, results revealed that there
was significant variation among the intercept, or W1 average total depression score (5 = 8.01,
SE = .40, t=19.96, p <.001). The rate of linear growth in depression did not differ among
individuals and was non-significant over time (5 = -.09, SE =.16, t = -.58, p = .560). The

deviance statistic = 3473.64 with eight estimated parameters and when compared with that of
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the null model, significant improvements in fit were not found (3>= 2.72(3), p > .500). Due
to these results, utilizing HLM was not necessary to examine depression trajectories, nor
predictors of depression over time, since they were stable from pre-to during-pandemic.
Hypothesis four was not supported for depression.

To understand the person-level influence on depression trajectory, region, past trauma
history, disaster exposure, and life stressors since disaster were entered into the model.
Similarly, to anxiety, significant differences were found among the intercept, and prior
trauma history (5 = .55, SE =21, t =2.60, p = .010), and life stressors since disaster (5 = .54,
SE =.19, t=2.87, p = .005) were significantly associated with W1 depression post-disaster.
No other factors had a significant impact. These factors also did not have an impact on the
growth rate of depression throughout the trajectory. The deviance statistic = 3435.20 with 11
estimated parameters, and the current model fit was significantly improved in comparison to
the previous model (3% = 38.44(3), p < .001). Figure 4 displays the depression trajectory
across waves, along with the influence of past trauma history and life stressors since disaster
on depression levels at W1. Hypothesis five was not supported for depression.

In terms of the trajectory of depression, from post-disaster to during the pandemic,
pre-pandemic factors and person-level characteristics did not influence changes in depression
levels over time; yet one’s past trauma history and the number of W1 life stressors
experienced since disaster had an impact on W1 depression level immediately post-disaster,
which remained stable across Ws 1-4. Throughout the trajectory though, none of these
factors were associated with growth rates of depression, and depression appeared stable.

Hypothesis five was partially supported, since prior trauma history and W1 life stressors

79



since disaster influenced the depression trajectory starting point, but not depressive symptom
growth rates.

Figure 4

Depression Trajectory from Pre-Pandemic to During (n = 205)

27.004
—— PAST TRAUMA =1, LS SINCEDIS=0

FAST TRAUMA =1,
------ FAST TRAUMA =1,

------ FAST TRAU
——  PAST TRAU
—  PAST TRALU

2
2
3
3
3

Total Mean Depression Score

Wave

Note. PAST TRAUMA = Prior trauma history. LS SINCE DIS = Life stressors since disaster.
Wave 0 = Wave 1; Wave 1 = Wave 2; Wave 2 = Wave 3; Wave 3 = Wave 4.
5. Post-Hoc Depression Analyses

Over a quarter of young adults in the longitudinal subsample used for HLM remained
at or above clinical cutoff levels for depressive symptoms across all waves. Frequencies of
individuals who met the clinical cutoff for depression at each wave are as follows: W1
(30.7%), W2 (32.3%), W3 (35.9%), and W4 (34.4%). Additionally, the average depression
score at each wave was between a score of five to ten, suggesting that overall, the sample
experienced on average mild to moderate depressive symptoms throughout the study. This

also indicates that there was a need for the young adults in the study to be screened by a
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psychologist or mental health professional to determine if young adults did indeed meet
criteria for depression or if MH supports were warranted, both pre- and during-pandemic.
6. Post-traumatic Stress Symptoms Trajectory

A null model revealed that the ICC for PTSS = 44.77%, which indicates the
proportion of variance in mean total PTSS that is accounted for by differences among
individuals (level-two). The null model also revealed that homogeneity assumption of level-
one variance was not met. Because of this, a second model was conducted, with sex
incorporated into the error term at level-one, creating a heterogenous covariance model.
Female sex was associated with a slight increase in PTSS, and model two revealed a
significant improvement in fit, and met the assumption of homogeneity test (see Table 12).
For all subsequent models, sex was retained within the error-term. The PTSS null model with
sex as an added error-term at level-one demonstrated a significant level two (person-level
effect) on the level one (time) intercept of MH for the PTSS trajectory, which justified using
HLM. SPSS plots suggested that PTSS appeared to decrease between Ws 1 and 2, sharply

increase between Ws 2 and 3 and decrease slightly between Ws 3 and 4.
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Next, level-one term predictors representing linear growth, quadratic growth, and cubic
growth were entered one at a time in sequential order: model three included linear time, model four
included linear and quadratic time, and model five included linear, quadratic, and cubic time
considered simultaneously (see Table 13 for full model statistics). Model five revealed a significant
improvement in fit, and all level-one MH over “time” variables were significant. The time-level
predictors revealed that the PTSS overall growth rate was slowed (linear growth rate), accelerated in a
positive direction (quadratic growth rate), and then slightly decreased. Overall, the trajectory shape
across waves was cubic (e.g., S-shape). Model five best represented the PTSS trajectory out of the
other models, and thus, these significant predictors were retained at level-one for subsequent model
testing. Ultimately, hypothesis five was not supported, as the PTSS trajectory followed a cubic, rather
than a decelerating quadratic shape, although significant increases and decreases were observed in
PTSS from pre-to during-pandemic.

7. Pre-Pandemic Characteristics Predicting Change in Mental Health Trajectories

Significant differences in level-two variability were found among the initial PTSS
status (intercept) and within the growth rates (random effects), which justified examining
person-level factors as predictors. In a sixth model, pre-pandemic characteristics (region,
trauma history, W1 disaster exposure, and W1 life stressors since disaster) were entered
simultaneously into the model as level-two predictors (between individuals) to examine their
influence on the initial status of mean PTSS at W1 (intercept) and the mean change rate
throughout the model (growth rates).

Table 14 shows the fixed and random effects for all person-level predictors. Only
region, trauma history, and life stressors since disaster significantly predicted W1 PTSS, and
no person-level factors significantly predicted changes in linear, quadratic, or cubic growth

rates of PTSS. The deviance statistic for model six indicated an improvement in fit above and
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beyond model five with only level-one-time predictors. The random effects for the intercept,
and linear, quadratic, and cubic growth rates were all significant, indicating that there was
significant variability within the PTSS initial score, and the growth rates among person-level
factors that were not accounted for or included in the model. These random effects were

retained.
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Table 14
Parameter Estimates of Level-Two Person Characteristics and Level-One Time Predictors of Post-

traumatic Stress Symptoms (PTSS) Trajectory Pre- to During Pandemic (n = 205)

Model 6- All Predictors

Fixed Effects Coeff. SE t df p-value

Initial Status in Model

M of Initial Status 4.13 1.12 3.70 200 <.001
Region 4.62 1.69 2.74 200 .007
Trauma History 1 40 1.78 200 .078
Disaster Exposure .38 5 .50 200 .618
Life Stressors Since Disaster 71 37 1.89 200 .061

Change Rate in Model

M of Linear Growth Rate -14.07 3.84 -3.67 200 <.001
Region 1.91 5.38 .36 200 723
Trauma History 44 1.13 .39 200 .695
Disaster Exposure 1.85 2.50 74 200 460
W1 Life Stressors Since Disaster -.28 1.10 -.26 200 7197

M of Quadratic Growth Rate 19.46 4.28 4.55 200 <.001
Region -4.89 5.95 -.82 200 413
Trauma History -.63 1.19 -.53 200 .595
Disaster Exposure -1.18 2.68 -.44 200 .660
W1 Life Stressors Since Disaster 34 1.19 .28 200 778

M of Cubic Growth Rate -4.72 1.04 -4.54 200 <.001
Region 1.14 1.44 .79 200 431
Trauma History 17 28 .61 200 .542
Disaster Exposure .09 .65 .14 200 .889
W1 Life Stressors Since Disaster -.01 29 -.03 200 977

Random Effects Variance df p-value
Intercept 63.61 45 <.001
Linear Growth 306.25 45 .003
Quadratic Growth 462.10 45 <.001
Cubic Growth 28.28 45 <.001

Deviance Statistic (Parameters), Comparison 4141.84 (32)

Comparison $*(df) p-value
Model 5 61.53(16) <.001

Note. Coeff. = coefficient. Region (1 = Puerto Rico, 0 = mainland U.S).

A seventh model was conducted with only significant person-level factors (region,
past trauma, and life stressors since disaster), as well as the significant random effects
regressed onto PTSS over time (see Table 15 for full model statistics). The deviance statistic

did not differ significantly in comparison to model six with all predictors, but model seven is
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more parsimonious (e.g., less parameters), thus it was retained and chosen as the final model.
In comparison to model five with level-one-time predictors, the model fit is still improved.

Table 15

Parameter Estimates of Level-Two Person Characteristics and Level-One Time Predictors of PTSS

Initial Status and Trajectory (n = 205)

Model 7- Predictors on Initial Status

Fixed Effects Coeff. SE t df p-value

Initial Status in Model

M of Initial Status 4.13 1.03 4.00 201 <.001
Region 3.06 1.40 2.18 201 .030
Trauma History .76 37 2.04 201 .042
Life Stressors Since Disaster .93 31 3.01 201 .003

Change Rate in Model 199

M of Linear Growth Rate -12.65 2.34 -5.40 204 <.001

M of Quadratic Growth Rate 16.42 2.61 6.29 204 <.001

M of Cubic Growth Rate -3.78 .63 -6.00 204 <.001

Random Effects Variance df p-value
Intercept 64.00 44 <.001
Linear Growth 300.57 49 <.001
Quadratic Growth 452.93 49 <.001
Cubic Growth 27.68 49 <.001

Deviance Statistic (Parameters) 4162.76 (19)

Comparison ¥*(df) p-value
Model 6 20.91(13) .070
Model 5 40.61(3) <.001

Note. Coeff. = coefficient. Region (1 = Puerto Rico, 0 = mainland U.S.); Sex (1 = Female, 0 =
Male).

Specifically, at W1, the average PTSS Score for all study participants was 4.13, yet
when considering region, participants from Puerto Rico on average had a total score that was
3.06 points higher than those in the mainland U.S. Past trauma history and life stressors since
disaster were also positively related to higher levels of W1 PTSS (see Figure 5 depicting this
trajectory). As the number of past traumatic events experienced, and life stressors since
disaster increased, so did PTSS at W1 (the intercept) and remained high in comparison to

those with lower levels.
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Region, past trauma history, and life stressors since disaster had no influence on the
growth rates of PTSS across Ws 2-4 and were not associated with specific increases or
decrease in PTSS. These factors only seemed to be associated with the starting point of
PTSS, and its consistent trend over time (either higher or lower overall across time points),
but not whether PTSS accelerated or decelerated between time points. The random effects
revealed again that significant variation among individuals occurs at the initial status (W1
PTSS), as well as among the linear, quadratic, and cubic time rates that must be accounted
for, but were not examined in the current study. In sum, hypothesis five was partially
supported for the PTSS trajectory. Region and all pre-pandemic variables except for disaster
exposure were associated with the PTSS intercept. No pre-pandemic factors, nor region, were
associated with increases or decreases in PTSS over time, as the trajectory remained stable
over time (e.g., those who had higher levels of W1 PTSS than others in the sample, were
likely to continue to have higher levels of PTSS at each subsequent time point, despite

general fluctuations in the trajectory cubic shape.
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Figure 5

PTSS Trajectory from Pre-Pandemic to During the Pandemic (n = 205)
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8. Post-Hoc Post-Traumatic Stress Analyses

Across Ws 1 and 2, a minority of young adults in the current study met probable
criteria for PTSD (percentage rates were 4.43% and 5.06% respectively); however, this
greatly increased from W2 to 3 (pre- to during-pandemic). At W3, almost a quarter (22.32%)
met probably criteria for PTSD, which reduced to 17.39% at W4. Average total PTSS scores
for young adults in the current sample were as follows across waves: W1 (M = 10.14, SD =
10.38), W2 (M =10.46, SD = 10.34), W3 (M = 20.66, SD = 16.31), W4 (M =17.91, SD =
14.51). Because there was an average increase in PTSD scores of about ten from W2 to 3,
this suggests that young adults experienced clinically significant increases in symptoms
during this time point that may be attributed to the impact of the pandemic or other
unexamined factors. Despite this, on average, most young adults did not meet the clinical
cutoff for probable PTSD (e.g., a sum score of 33 or greater) and at W4, average PTSD
scores appeared to be declining. These findings suggest that young adults’ PTSS should be
monitored over longer periods of time. It may be useful to observe symptom levels and
assess for other concurrent experiences of trauma or stress that may influence potential
increases in PTSS, while keeping the clinical cutoff score in mind, which would warrant
further follow-up and may suggest probably PTSD.
9. Summary

In summary, average anxiety and depression trajectories remained consistent across
waves without any significant changes observed, while the PTSS trajectory significantly
changed across each time point. From Ws 1-2, the PTSS trajectory was observed to be linear
and slightly decreasing, from Ws 2-3, the trajectory significantly increased (time points from

pre-pandemic to during-pandemic) and from Ws 3-4, it gradually declined. In terms of pre-

90



pandemic factors associated with MH trends, young adults with higher levels of prior trauma
history experiences and life stressors since disaster, were at risk of experiencing more severe
W1 MH symptoms for all outcomes (e.g., anxiety, depression, and PTSS). Young adults
from Puerto Rico were also found to have more severe W1 PTSS than those from the
mainland U.S. These MH trends, on average, were more severe for those with greater trauma
histories, life stress, and young adults from Puerto Rico, and sustained over time across
waves. Pre-pandemic factors were not associated with changes (e.g., acceleration or
deceleration) in MH symptoms across Ws 2-4, suggesting that as more time passed, prior
traumatic events and life stressors since disaster may not have as great of an impact on later
MH, even during the experience of another collectively experienced trauma, such as the
pandemic. For instance, the increases in PTSS observed from Ws 2-3, could not be attributed
to pre-pandemic factors such as prior trauma history, disaster exposure, or W1 life stressors,
and likely other unexamined factors may have contributed.
V. Discussion

The association between disaster exposure and subsequent mental health (MH)
problems in up to 30% of individuals has been well established in the disaster MH literature
(Bonanno et al. 2010). However, additional research investigating risk and resilience factors
associated with long-term patterns of MH is needed (Chen & Bonanno, 2020), particularly
among young adult populations during the COVID-19 pandemic. Prospectively identifying
pre-disaster factors that predict later MH outcomes (Bonanno et al. 2010) is challenging due
to the unpredictable and sudden nature of disasters. It can also be difficult to retain disaster-
exposed individuals in research, as they may be experiencing great instability and change

during the post-recovery period. Disaster MH research has often studied the impact of
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disasters on general adult populations, rather than focus specifically on young adults. Those
aged 18-30 may be more vulnerable to the impacts of stress and trauma and have endorsed
the highest levels of MH symptoms among older adults over the past decade and during the
pandemic (Twenge et al., 2019; Twenge et al., 2020). This dissertation sought to fill the gaps
and build upon existing knowledge while considering the impacts of both natural disaster
exposure and the COVID-19 pandemic among young adults during emerging adulthood,
using prospective and longitudinal data spanning four waves (two pre-pandemic and two
during).

The three main aims of this current study were to: 1) identify pre-pandemic, and
pandemic risk and protective factors predicting pandemic-MH; 2) examine the shape of MH
symptom trajectories over time, from pre to during-pandemic; and 3) examine whether pre-
pandemic factors are associated with differences in MH trajectory starting points or growth
rates (e.g., increase or decreases) over time, among disaster-exposed young adults in the
mainland U.S. and Puerto Rico. It is important to better understand how pre-pandemic
factors, and understudied risk and protective factors pertinent to the pandemic may affect
pandemic-MH in a potentially vulnerable group, as well as understand long-term patterns of
MH amid multiple disasters. The results of this work will help identify the characteristics of
individuals who may benefit from additional support post-disaster, and have implications for
MH practitioners and treatment, as well as public policy, later discussed in greater depth.

The conceptual foundation for this study includes the integration of an empirically
supported disaster MH model that identified risk and protective factors associated with PTSS
among disaster-exposed youth (La Greca et al., 1996) with a transactional ecological model

of development (Cicchetti & Lynch, 1993; Bronfenbrenner, 1977). Risk and protective
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factors at various environmental ecological levels are conceptualized as interacting with
one’s own individual risk and protective factors, which influence the ability to cope post-
disaster. Coping also reciprocally interacts with current functioning and post-disaster MH. A
young adult can experience less risk for MH symptoms, depending on the interactions
between, and the balance of, unique risk and protective factors. By examining both pre-
pandemic factors and pandemic risk and protective factors, the current study explored how
pre-pandemic history interacts with current contextual stressors to better understand the
development of pandemic-MH outcomes. An individual’s history of having higher levels of
MH symptoms pre-pandemic may make it difficult to manage pandemic life stressors and
COVID-19 fear, without adequate levels of support or coping practices to provide a buffer
effect. In this way, multiple factors interact together to influence pandemic-MH.

The current study utilized a repeated-measures, longitudinal design and two different
statistical methods to examine associations among pre-pandemic and pandemic risk and
protective factors and MH during the pandemic. First, multiple linear regression analyses
examined the first aim (e.g., identifying pre-pandemic and pandemic risk and protective
factors associated with MH); however, the required assumption of independence among data
points was not met. Since the study included the same participants, some of the factors (e.g.,
MH) were at risk of being too highly related, possibly contributing to risk of error or bias
within results. Individuals who previously provided answers about MH at W1, were likely to
respond in similar ways to the same questions at later waves. Despite this risk and clear
limitation, the use of linear regression was deemed important in order to concurrently
examine associations among multiple pertinent, contextual factors (e.g., pre-pandemic

factors, COVID-19 fear, W3 life stressors, W3 social support, self-compassion) and MH. To
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address the limitation of linear regression, hierarchical linear modeling (HLM) analyses were
also conducted to account for the repeated-measures component of the current study data,
reducing error and bias. With this analysis, MH was plotted over time and only a limited
number of factors (e.g., pre-pandemic) could be examined for associations with MH trend
lines and changes in MH symptoms. HLM granted perhaps a narrower perspective utilizing a
more robust statistical method, while linear regression provided a more expansive
examination of associations among multiple factors and pandemic MH, with risk of greater
error. In combination, these analyses together contribute to a greater understanding of the
risk factors associated with more severe young adult MH symptoms after collectively
experienced traumas over time.
A. Associations Among Pre-Pandemic, and Pandemic Risk and Protective Factors
Associated with Pandemic-Mental Health

The COVID-19 pandemic was a chronic, collectively experienced trauma that had
inflicted a cascade of stressors affecting MH across the globe (Gruber et al., 2020;
Pefferbaum & North, 2020), with significant impacts observed among young adults (National
Center for Health Statistics, 2021). This current study sought to explore many critical pre-
pandemic, and pandemic factors that may contribute to increased or mitigated risk for MH
problems during the COVID-19 pandemic among a previously disaster-exposed group of
young adults. Possible interpretations or explanations for why certain significant factors were
or were not associated with pandemic MH are discussed in further detail.
1. Pre-Pandemic Factors

Pre-pandemic MH (W1) functioning was significantly associated with pandemic MH

(W3), even when considering all other pre-pandemic and pandemic risk and protective
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factors. The association between pre-pandemic-MH and pandemic-MH appeared robust and
persisted over time. Specifically, W1 anxiety predicted W3 anxiety and W3 PTSS during the
pandemic, and W1 depression predicted W3 depression. In each model, prior trauma history,
level of disaster exposure, and W1 life stressors since the disaster did not significantly
predict pandemic-MH, which contrasts with what was expected, given that these factors are
usually strong predictors of PTSS (La Greca et. al., 1996). Based on these results, hypothesis
one was not fully supported. The approximate two-to-three-year time gap between when W1
and 3 surveys were conducted may help to explain why all pre-pandemic factors were not
associated with pandemic-MH. It is possible that too much time had passed and that prior
trauma history, disaster exposure, and W1 life stressors were no longer significantly affecting
W3 MH and other, current stressors were more strongly associated with risk of having more
severe MH symptoms. The current results suggest that overall, pre-pandemic-MH appears to
be a more robust predictor of pandemic-MH than prior lifetime trauma, disaster exposure,
and W1 life stressors since the disaster, and that this association has persisted over several
years (since W1 survey was disseminated 2017 in the mainland U.S. and in 2018 for Puerto
Rico, and in 2020 for both regions). Several research studies have also reported strong
associations among prior MH and post-disaster MH. For example, prior MH functioning was
identified to be a robust predictor of subsequent MH among a sample of young adults
previously exposed to an acute mass violence incident (Felix et al., 2018). Similarly, studies
conducted during COVID-19 pandemic found that pre-pandemic MH is a robust predictor of
pandemic-MH, over many other prospective factors (Holman et al., 2020; Hawes, Szenczy,
Klen, et al., 2021; Hawes, Szenczy, Olino, et al., 2021; Shanahan et al., 2020; Zimmerman et

al., 2020).
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The significant associations among pre-and during-pandemic MH also suggest that a
measure of prior MH pre-disaster may serve as a proxy for how well one may typically cope
during future times of stress or disaster exposure. Other variables such as disaster exposure,
or past lifetime trauma, may not be as closely reflective of how exposure affects one’s MH.
Directly measuring MH may better capture how these possible risk factors in combination
may influence functioning. Prior MH functioning may also be reflective of long withstanding
or existing MH conditions or symptoms for some individuals. It should be noted that in the
current study, participants were not asked if they had been previously diagnosed with a MH
condition prior to the experience of a natural disaster at W1, so there are limitations in
knowing whether individuals with pre-existing MH conditions are more likely to continue to
experience later MH symptoms. Essentially, these findings suggest that one’s self-assessment
of their prior MH functioning post-disaster, may be related to their MH after a later disaster.
It may be helpful to know though that within a post-disaster context, one’s prior MH
functioning may predict later MH, as this information may be more easily obtained, rather
than specific information about an individual’s prior trauma history or disaster exposure.
Using prior MH functioning as a possible predictor of later MH functioning in post-disaster
contexts may help identify who may be at greater risk of developing more severe MH
symptoms at a later time. This can assist in identifying who may benefit from access to MH
support, and with triage, if psychological resources are limited.

Lastly, it is important to acknowledge the limitations of the multiple linear regression
analyses. Similar response styles by the same participants across time may contribute to
inflated associations among the results. W1 and W3 MH outcomes were significantly

positively related (ranging from Pearson’s » = .47 to .63). Despite these large associations,
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multicollinearity and VIF statistics were evaluated for MH symptom variables and found to
be within an acceptable range. With this knowledge in mind, the associations among pre-and
during pandemic-MH should be interpreted with caution, as the influence of other pre-
pandemic factors may be underestimated.
2. Pandemic Risk Factors

After examining associations among pandemic risk factors (W3 life stressors,
COVID-19 related experiences, and COVID-19 fear) in conjunction with pre-pandemic and
pandemic protective factors, hypothesis two was also partially supported. All three pandemic
risk factors were significantly associated with W3 anxiety and W3 PTSS, but not W3
depression. As the degree of COVID-19 fear, and the number of pandemic-related
experiences and life stressors increased, pandemic anxiety and PTSS also increased. These
specific pandemic risk factors may be uniquely associated with anxiety or distress-related
symptoms such as PTSS, rather than depressive symptoms because they are focused more on
feelings related to personal safety, threat, or illness and experiences of stress. Instead,
instances or experiences of loss, grief, boredom, or mourning may be more strongly related
to depressive symptoms, which were not measured in the current study. Other studies found
similar associations among pandemic-related risk factors (e.g., life stressors, major changes
to one’s life, beliefs that the COVID-19 virus was threatening to oneself) and unprecedented
amounts of stress and increased severity of MH symptoms (Ettman et al., 2020; Holingue et
al. 2020; Holman et al., 2020; Meda et al., 2021; Xiong et al., 2020).

While the current study did not find associations among pandemic risk factors and
depressive symptoms, many others did. Ettman et al. (2020) specifically noted life stressors

as a risk factor for pandemic-depression. Other specific factors associated with acute distress
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and depressive symptoms during the pandemic were consuming large quantities of COVID-
19 media related exposure, having little financial savings or financial strain, and being
unemployed or a current university student during the pandemic (Holinque et al., 2020;
Holman et al., 2020; Xiong et al., 2020). Severe depressive symptoms were also found to be
associated with periods of implemented lockdowns and isolation, which lessened as
lockdown was lifted among young adult university students in Italy (Meda et al., 2021).
Unfortunately, current study participants were not asked if they were currently in a mandated
or suggested lockdown or isolation period, so it was not possible to examine whether this was
associated with depression but would have been important to consider, as these factors may
be related.

Lastly, the associations found among W3 life stressors and pandemic-anxiety and
PTSS are consistent with prior disaster MH research. Several studies found associations
among life stressors since disaster and stress reactions, PTSS, or other MH symptoms
(Goldmann & Galea, 2014; LaGreca et al., 1996); life stressors were found to explain
associations among disaster exposure and PTSD and may magnify emotional responses,
increase stress, and reduce the ability to effectively cope (Bonanno et al., 2010). It may be
important to evaluate current feelings of fear, stress, and threat or loss during a drawn-out
disaster, or post-disaster context, as higher levels of these factors may be related to increased
risk of experiencing more severe anxiety or PTSS.
3. Pandemic Protective Factors

Hypothesis three predicted that pandemic protective factors (coping self-efficacy,
self-compassion, and perceived social support) would be negatively associated with

pandemic-MH problems, yet current study hypotheses were only partially supported. In
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terms of protective factors, none were related to W3 anxiety, and only coping self-efficacy
was negatively associated with W3 depression and W3 PTSS. The greater one’s levels of
coping self-efficacy, or their belief in their ability to cope with stressors amid the pandemic,
the fewer depressive or PTSS symptoms they were likely to endorse. These findings are
consistent with prior research that has found similar benefits of coping self-efficacy, also
suggesting that it may be a buffering protective factor against MH amid collective trauma
experiences (Luszcynska et al., 2009). Coping self-efficacy may be more protective against
depressive or PTSS, rather than anxiety, because the COVID-19 pandemic was very likely a
new experience and unfamiliar experience for young adults, with many unknowns and
changes to society and life. Young adults may not have developed enough belief in
themselves to endure through the challenges of the pandemic, whereas many young adults
may have had prior experiences of grief or loss and trauma. Perhaps young adults could
recall how they persisted and made it through other times, but struggled to do so when it
came to unfamiliar, novel, or anxiety-provoking thoughts or situations that arose during the
COVID-19 pandemic. Coping self-efficacy may also have been more protective for young
adults during the pandemic than self-compassion or social support. At six months into the
pandemic, many individuals were likely isolated and perhaps needed to rely more on internal
resources (e.g., belief in oneself) to effectively cope with chronic stress during the COVID-
19 pandemic. Coping self-efficacy may also be especially important and applicable during
emerging adulthood, as many young adults may be actively working to develop greater self-
efficacy, confidence, and independence. Since self-compassion and social support were not

significantly associated with fewer pandemic-MH symptoms, it is important to consider why.
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Self-compassion and social support were not associated with pandemic-MH, which
conflicted with prior research suggesting that self-compassion and social support were
associated with protection against MH symptoms post-disaster or after traumatic experiences
(Thompson & Waltz, 2008; LaGreca et al., 1996; Goldmann & Galea, 2014; Chan et al.,
2015; Sprague et al., 2015; Dar et al., 2018; Bonanno et al., 2010). There are many possible
reasons why self-compassion was not supported as pandemic protective factor. Many study
results conducted during the pandemic suggested that self-compassion may be protective
against higher levels of COVID-19 stress, fear and uncertainty, and severe MH symptoms
among individuals throughout the world (e.g., Vietnam, China, Italy, Turkey; Nguyen et al.,
2021; Kavakli et al., 2020; Deniz, 2021; Cheli et al., 2020). Cultural differences in the
experiences, familiarity, and understanding of self-compassion may exist among the U.S. and
other countries, depending on how individualistic or collectivistic they may be. Current study
participants may not be well-versed with the concept of self-compassion, as it is originally
derived from Buddhist philosophy and religion. Further investigation of self-compassion as a
protective factor among U.S. young adults during the pandemic is needed. There may also be
potential limitations in measuring self-compassion as a stable trait of an individual’s general
ability to practice kindness toward oneself, de-identify with difficult emotions, etc. Perhaps
studying the development of self-compassion skills through an intervention during the
pandemic with guidance from a meditation practitioner or experienced MH provider would
have demonstrated a greater protective impact.

It is also important to acknowledge that several prior studies conducted in the U.S.
have examined self-compassion within a disaster recovery context (e.g., when the acute

trauma or stressor referenced had fully or mostly resolved; Thompson & Waltz, 2008;
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Tanaka et al., 2011; Vettese et al., 2011; Shebuski et al., 2020; Winders et al., 2021). In the
current study, self-compassion was examined within the context of the COVID-19 pandemic
at W3, during what may have been considered a stressful period with rising cases of the
virus. It is possible that self-compassion may be more protective after an acute trauma has
occurred and when immediate danger or threats have significantly reduced (e.g., during
recovery or healing processes), although more research is needed. Examining associations
among self-compassion and current MH several years after the start of the pandemic during a
less acute phase, or in current time, may be useful to better understand whether self-
compassion is protective after disaster in the way prior research has suggested.

Several post-hoc linear regression analyses were conducted to examine associations
among W1 PTSS and self-compassion, and pre-pandemic factors and self-compassion. First,
W1 PTSS was found to negatively predict W3 self-compassion; as W1 PTSS increased, W3
self-compassion decreased. Perhaps people who have experienced a higher severity of PTSS
symptoms are more likely to be less self-compassionate to themselves over time. It may also
be possible that individuals with higher levels of W1 PTSS may already have possessed
lower levels of self-compassion to begin with, which may not be protective against risk of
severe MH symptoms. Unfortunately, self-compassion was only measured during pandemic
wavs, so this association cannot be explored. A second post-hoc analysis also examined the
associations among pre-pandemic factors (e.g., prior trauma history, disaster exposure, W1
life stressors, all W1 MH outcomes and W3 self-compassion. Disaster exposure significantly
predicted W3 self-compassion, with greater disaster exposure levels predicting higher levels
of W3 self-compassion. Perhaps having gone through a prior collectively experienced trauma

such as a natural disaster, may contribute to the development of self-compassion toward
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oneself or kind and affirming adaptive internal coping strategies (e.g., modeled or
demonstrated by others in community offering support or care) oneself over time, although
more research is needed. Future exploration examining the associations among collectively
experienced trauma exposure, self-compassion, and MH may be important.

Lastly, perceived social support was not found to be protective for any W3 MH
outcome, which was surprising, since past disaster MH research has found this to be a robust
predictor of resilient outcomes (Bonanno et al., 2010; Chan et al., 2015; Dar et al., 2018;
Sprague et al., 2015). These non-significant findings may be explained largely by the
COVID-19 pandemic context; social support may not have been associated with pandemic-
MH, because usual ways of engaging socially in-person were largely disrupted. Another
study examining associations among social support and increased risk of more severe MH
symptoms among grocery store workers during the pandemic, also found that it was not
protective (Janson et al., 2022). Within the mainland U.S. and Puerto Rico, social distancing
was highly encouraged at W3 (summer of 2020), about six months into the pandemic. Some
young adults may have chosen to socialize more infrequently than is typical, possibly
disrupting the ability to obtain social support. Even though evidence suggests that perceived
social support has been protective in disaster contexts, disasters also very often disrupt social
networks (Bonanno et al., 2010; Kaniasty, 2020). During the COVID-19 pandemic, social
networks were greatly impacted, thus likely disrupting the ability to obtain social support.
Perhaps in a different disaster context, perceived social support may have been protective. It
may have been useful to gather more specific information relating to reductions or increases

in perceived social support, or various forms of obtained social support (e.g., in-person
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interaction, over phone or video) during the pandemic, in order to better understand how it
might be associated with pandemic-MH among young adults.

B. Assessing Mental Health Trajectories Pre to During Pandemic

1. Trajectory Shape and Mental Health Trends

A main aim of this dissertation was also to examine anxiety, depression, and PTSS
across four waves (two pre-pandemic and two during), as well as pre-pandemic factors that
may influence trajectory starting points and/or changes in trajectory shape. Hypothesis four
predicted that each MH trajectory would follow a decelerating quadratic shape (i.e., in other
words, MH symptoms would gradually increase and then gradually decrease again in a
similar patter forming an upside-down u-shape). Hypothesis five predicted that higher levels
of prior trauma history, disaster exposure, and W1 life stressors since disaster would be
associated with higher initial levels of MH symptoms at W1, and accelerated changes in MH
symptom changes over time (e.g., growth rates). HLM was used to examine these
hypotheses, which was a well-suited and robust method for use with repeated measures.
Results were different from what was expected, and study hypotheses were mostly
unsupported, nevertheless, these findings provided important insight into pandemic
adjustment among disaster-exposed young adults.

In terms of assessing MH trajectories, no changes were observed in anxiety and
depression symptoms over time, and they exhibited stable, linear trajectories. The same
initial levels of anxiety and depressive symptoms experienced at W1 (post-disaster) remained
on average at the same level across all waves. Although there were very slight increases at
Wave 3 in anxiety and depressive symptoms (approximately six months in the pandemic),

they were not significant. These trends observed among anxiety and depressive symptoms
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were surprising, because prior research has identified prototypical trajectories of MH post-
disaster (e.g., chronic and sustained severe symptoms, delayed increase in MH symptoms,
gradual reduction of symptoms, sustained low level of symptoms; Bonanno et al., 2004).
These trajectories often include typically a portion of individuals that experience more severe
MH symptoms post-disaster or trauma but have a continued decline in MH symptoms over
time; however, this was not found for anxiety and depression.

The MH trajectories observed in the current study differed from extant research
findings; Several studies identified significant increases in anxiety and depressive symptoms
from measures recorded pre-pandemic and during pandemic, shortly after it began (Hawes,
Szenczy, Klein, et al., 2021). Another study identified a decelerating quadratic trend,
revealing gradual reductions among youth anxiety and depressive symptoms as the pandemic
progressed (Hawes, Szenczy, Olino, et al., 2021). It is possible that perhaps immediately
after the COVID-19 pandemic began, sharp increases in anxiety and depression may have
occurred; however, since our first pandemic survey (W3) was administered six months into
the pandemic, young adults in our current sample may had already adjusted, returning close
to W1 baseline levels of anxiety and depression. The baseline levels of anxiety and
depressive symptoms experienced among the current study’s young adults may vary from
other pandemic studies.

Post-hoc analyses revealed 23.7% to 30.8% of the current sample were at or above
the clinically cutoff scores for generalized anxiety, and on average, anxiety scores were
designated to be in the mild range. The lowest frequency of individuals meeting the clinical
cutoff for anxiety (23.7%) was observed at W4, although this change was not significant.

Despite this, anxiety scores on average seemed to remain within the designated mild anxiety
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range, which is determined to be a score between five and nine (Kroenke et al., 2007).
Similarly, about one-third of young adults in the current sample met the clinical cutoff for
depression: W1 (30.7%), W2 (32.3%), W3 (35.9%), and W4 (34.4%). Across waves, young
adults were likely experiencing on average mild to moderate. These findings suggest that
within this sample, some trauma-exposed young adults may experience on average, mild and
sustained anxiety and depressive symptoms.

A recent study utilizing a national sample of almost 2,809 young adults found that
almost half (48%) of young adults had endorsed anxiety and depressive symptoms, which
were sustained during the pandemic (Adams et al., 2022). The current study found that
anxiety and depression levels were sustained pre- and during the pandemic. It is uncertain
whether these MH symptoms persisted prior to W1, before disaster exposure, or resulted
largely from disaster exposure. Unfortunately, we do not have measures of prior MH
functioning before the natural disasters referenced in the current study occurred in 2017 and
2018. Despite this, our results are consistent with other research study findings observing
increased levels of MH symptoms among young adults in comparison to older adults, over
the past two decades (Twenge et al., 2019; Twenge et al., 2020).

Elevated levels of anxiety and depression among young adults may be due to possible
existing vulnerabilities during emerging adulthood, and general increased stress and
uncertainty in our world. During the past few years, the U.S. and Puerto Rico has been
dealing with a series of cascading and intensifying collectively experienced traumas in
addition to the COVID-19 pandemic, including continued natural disasters and adverse
weather events (e.g., earthquakes, hurricanes, wildfires, heatwaves) other than the ones asked

about in the current study. Some examples of these include the brutal murders of Black
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individuals, such as George Floyd in May of 2020, highlighted economic and racial
inequities and systemic racism, increasing political divisiveness and unrest, unemployment,
Dengue fever and Zika virus outbreak in Puerto Rico, frequent acute mass violence and mass
shootings, all of which can impact stress and MH (Silver et al., 2021).

While changes were not observed for the anxiety and depressive trajectories,
significant changes were noted among PTSS over time. The PTSS trajectory formed a cubic
or S-shape (slightly decreasing between Waves 1 and 2, which matches the recovery
trajectory pattern), sharply increasing rising between Waves 2 and 3 (pre- to during-
pandemic), and then gradually decreasing between Waves 3 and 4, (which may be following
the delayed recovery pattern; Bonanno et al., 2004). Since the PTSS trajectory did not follow
a decelerating quadratic shape, hypothesis four was not supported. As for PTSS trajectories,
no other known studies have identified a cubic trend as the current study. Instead, research
has identified general MH symptom increases during times of lockdown or rising levels of
COVID-19-virus positivity rates cases (Meda et al., 2021). As lockdowns eased or positivity
rates decreased, it is possible that other longitudinal investigations might have revealed a
similar cubic trend to our results, with eventual decreases in PTSS. At W4, PTSS remained
higher than Waves 1 and 2, but lower than Wave 3, indicating a newly emerging, slow
decline in symptoms. This observed pattern may suggest that young adults in our sample had
been gradually adjusting to the COVID-19 pandemic one year in, with slightly lower, levels
of PTSS. It is also important to note that the current sample may have been predisposed to
experience greater PTSS since they were previously exposed to a natural disaster, which may

account for fluctuations in this pattern.
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In sum, current study findings suggest that increases in PTSS among this specific
young adult sample may be due to unexamined factors that were related to the COVID-19
pandemic, or contributing to PTSS at this time, since a significant increase in post-traumatic
stress occurred in-between Waves 2 and 3 (pre- to during-pandemic). It is possible that many
other unaccounted factors that may have contributed to increases in PTSS that were not
measured in the current study. Overall, the current study findings suggest that anxiety and
depression may be generally experienced among trauma-exposed young adults, and
maintained during a subsequent traumas experienced trauma, while significant increases in
PTSS may be more likely due to experiences during the COVID-19 pandemic, or other
collectively experienced traumas.

2. Pre-Pandemic Factors Influencing MH Trajectory

HLM was used to examine whether pre-pandemic factors were associated with
changes in MH trajectory starting point, or intercept, as well as MH trajectory growth rates
(meaning acceleration or deceleration). Hypothesis five predicted that pre-pandemic, person-
level characteristics (prior trauma history, disaster exposure, W1 life stressors since the
disaster) would be associated with higher intercepts and greater accelerations and
decelerations in MH symptoms. Region (mainland U.S. or Puerto Rico) served as a control
variable. The use of HLM allowed for the opportunity to examine the influence of pre-
pandemic functioning on MH over time, while accounting for changes within-person, due to
the repeated measures design of the current study.

Overall, hypothesis five was partially supported. First, W1 life stressors since the
disaster and prior trauma history were significantly associated with W1 anxiety and

depression intercepts. No other pre-pandemic factors, nor region, were associated with
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changes in anxiety and depressive symptom trajectory, as these remained stable across all
four waves. As the endorsed number of W1 life stressors since disaster and level of prior
trauma history increased, W1 anxiety and W1 depressive symptoms also increased. Anxiety
and depressive symptoms on average, remained at similar levels as they were at W1,
throughout the subsequent waves, including during the pandemic. These results suggest that
prior trauma exposure and life stressors since disaster may be associated with initial anxiety
and depressive symptom levels may be maintained during future disasters. People who have
experienced fewer life stressors post-disaster and overall prior life trauma, may experience
consistently lower anxiety and depressive symptom trajectory, in comparison to those who
do not.

Level of disaster exposure was not associated with any MH trajectory or changes in
MH symptoms over time, which was surprising and conflicted with research stating that
disaster exposure is often strong predictor of post-disaster MH (La Greca et al., 1996).
Perhaps disaster exposure was not as impactful in this particular sample, as the life stressors
that were experienced after the disaster. Approximately three to six months (for young adults
in the mainland U.S.) and one year (for young adults in Puerto Rico) had passed since many
had experienced the natural disasters in 2017 or 2018 at W1; thus, participants may have
been able to manage reactions to the disaster itself, but the additional life stressors that
disasters can engender may have contributed more to W1 MH symptoms.

Pre-pandemic factors were also found to only be associated with the changes at the
start of the PTSS trajectory, but not with PTSS growth rates over time. Specifically, region,
which served as a control variable, and prior trauma history and W1 life stressors since

disaster were associated with W1 PTSS (intercept of the trajectory). Participants from Puerto

108



Rico, and those who reported higher levels of prior trauma and W1 life stressors had higher
levels of W1 PTSS, which remained high across waves. This pattern remained stable despite
changes in the PTSS trajectory as it followed a cubic shape. In other words, individuals who
had endorsed low levels of prior trauma history and W1 life stressors and were from the
mainland U.S., likely had on average, lower levels of PTSS across waves, in comparison to
those who did not. It is important to acknowledge that this group of young adults had been
exposed to prior trauma before, and half of those who participated in the extended,
longitudinal study indicated that they were from Puerto Rico. This region has endured severe
natural disasters (e.g., earthquakes, hurricanes), political turmoil, economic instability, and
much more, which may result in the experience of PTSS being more salient for this highly
trauma-exposed group.

Because region, specifically, being in Puerto Rico, was considered a risk factor for
experiencing greater PTSS compared to those in the mainland U.S., it is important to
consider possible reasons why through a closer examination of the contextual factors and
history impacting the region. Puerto Rico has been an unincorporated territory of the U.S.
since 1898, and has experienced chronic, compounded effects of multiple disasters, specific
to the island. These include economic difficulties and a debt crisis, which resulted from
austerity policies implemented in 2016, sociopolitical tension, destruction and devastation
caused by Hurricanes Irma and Maria in September 2017, and ongoing earthquakes since
December 2019, which have caused displacement in southwest regions of the main island
(Garriga-Lopez, 2020). Historically, Puerto Rico has had been reported to receive limited
government and humanitarian aid during recovery periods (Garriga-Lopez, 2020), which

many communities depend on for support post-disaster (Bonanno et al., 2010). After
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Hurricanes Irma and Maria, many scholars perceived the U.S. government as having
provided minimal help to Puerto Rico, believed to be due to the influence of colonialism
(Garriga-Lopez, 2020). During the height of the COVID-19 pandemic, many Puerto Ricans
reported concerns about receiving adequate aid from the U.S. government (Garriga-Lopez,
2020). Some local governments, hospitals, and community organizations had difficulties
acquiring health supplies, which increased stress and reduced safety (Garriga-Lopez, 2020).
Traditionally underserved communities, such as Puerto Rico, may experience increased
burdens or recovery challenges post-disaster as individuals may be competing against each
other for limited resources and support (Bonanno et al., 2010). Additionally, minority groups,
like Black, Latinx, and indigenous communities have experienced injustices due to historical
trauma, systematic racism, and poverty, which may contribute to a greater likelihood of
adverse MH and physical health outcomes in comparison to White groups amidst repeated
collectively experienced traumas (Silver et al., 2021). Research suggests that due to the
chronicity of multiple, experienced traumas, strong emotional responses are likely with the
occurrence of each new event (Silver et al., 2021), which may also explain why PTSS is
higher for those in Puerto Rico, if they are continually exposed to new collectively
experienced traumatic events.

Lastly, pre-pandemic factors did not have an influence on the acceleration or
deceleration on MH symptoms. These factors were not as important in understanding
changes in MH growth rates over time. Instead, some of these factors may be more impactful
in determining the starting point of one’s sustained, MH symptom trajectory. In terms of the
PTSS trajectory, more research is needed to identify factors that may contribute to

acceleration/deceleration. Other unmeasured factors may influence between-person
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characteristics, due to significant random effects that are not accounted for by pre-pandemic
factors.
C. Implications for Practice

Psychologists, MH or medical providers, emergency relief workers, university
professors or staff, and even community members (e.g., coworkers, family, friends) who are
located within disaster exposed regions or working closely with disaster-exposed groups can
utilize the findings of this study to inform how they may identify young adults in need of
psychological support. First, in terms of identifying young adults at greater risk of
developing more severe MH symptoms after multiple disasters, it may be important to
remember that prior functioning or prior MH may be a strong indicator of how a young adult
might manage psychologically after a subsequent trauma or during an acute period of stress.
Additionally, having experienced greater prior trauma history or life stressors after an initial
trauma may be associated with risk of having sustained, higher levels of MH symptoms over
time. Being aware of these specific risk factors can be useful for MH providers (e.g., who
may already obtain information or screening on prior MH difficulties or past trauma
experiences) and those in the community so that this can inform who might benefit from
additional support. This can help to build awareness of who might be prioritized or triaged
for psychological support in the aftermath of a disaster within MH or medical centers,
universities), as well as facilitate information about helpful resources. Community members
or neighbors may also feel compelled to check-in on one another or offer other forms of
support or care if they are aware that a young adult is particularly affected by a collectively
trauma. Also expecting possible increases in traumatic stress symptoms after another

subsequent trauma may be helpful to be aware of for disaster-exposed young adults. Having
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multiple members of the community possess this knowledge can hopefully encourage
individuals to be aware of their own needs, watch for warning signs, and identify important
medical or psychological supports that may be of use if needed in the future.

University staff, including affiliated MH providers can also aim to support young
adults impacted by compounded traumas, whether through implementation of psycho-
educational workshops, individual therapy, group therapy, or communal events or gatherings
aimed at providing psychological support and promoting recovery post-trauma. Specifically
tailored groups can discuss and learn skills pertaining how to manage and cope with life
stressors after disaster, prior trauma, or existing MH symptoms. It may be important for
young adults to have opportunities to connect and engage in social support, if possible and
safe.

Additionally, protective factors, such as coping self-efficacy may be important to
foster among young adults within the context of a future collectively experienced trauma or
pandemic. It may be useful to develop psychological interventions aimed at bolstering
feelings of coping self-efficacy or provide psychoeducation about the protective benefits of
coping self-efficacy. This may help promote more resilient and adaptive ways of coping,
ultimately reducing the likelihood that one may experience severe MH symptoms. Perhaps
young adults can recall within therapy settings or through guided reflective exercises,
specific times in which they managed difficult prior life events, stressors, or collective
trauma. Young adults can make connections between these experiences and specific, unique
strengths, or positive ways of thinking that led to increased ability to cope or persevere,
despite adversity or stress. This can also be fostered in group settings if individuals relate or

have shared experiences.
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D. Strengths and Limitations

There are many notable strengths of this dissertation. First, this work consists of a
multi-site, multi-disaster survey study focused specifically on young adults. Many studies
tend to focus on the impact of one traumatic event in isolation but are often not accounting
for other traumas or life stressors that may be chronically or concurrently experienced. In this
current study, participants were exposed to a natural disaster in 2017 or 2018, and then
experienced the COVID-19 pandemic in 2020, in addition to the potential traumas that they
had experienced prior to the first disaster. Secondly, this work presented the opportunity to
utilize prospective data to examine unique pre-pandemic predictors of MH during the
COVID-19 pandemic. Initially at the start of the pandemic, many studies were cross-
sectional, gradually, more longitudinal studies have emerged which allow more nuanced
investigation of the long-term effects of the pandemic. In our study, we were able to better
understand how the impact of a prior collective trauma (e.g., natural disasters) may affect
later MH and MH trajectories over time after a second collectively experienced trauma (e.g.,
COVID-19 pandemic). Third, our work sought to increase knowledge pertaining to the risk
and protective factors of disaster-exposed young adults, who may face greater vulnerabilities
than older adults and included young adults from Puerto Rico through close collaboration
with researchers in the region.

Several limitations exist within the current study. First, is the difficulty to retain
participants across waves. W1 started off with a robust sample size and participants were all
offered credit for participating in research at their respective universities. At W1, funding for
later waves was not yet guaranteed, so participants were not provided definitive information

relating to future participant incentives which may have impacted the decision to participate
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in later waves. Several young adults who initially provided contact information were also
hard to reach, as they had graduated and did not provide a personal email address, but rather,
their university-affiliated email address, which they likely eventually lost access to.

Second, significant differences were found among young adults participated in the
extended study, in comparison to those who only participated in W1. This suggests that there
may be some bias in our current study subsamples consisting of both W1 and 3 participants,
or those who completed at least W1 and one or more later waves. Young adults who
participated in both Ws 1 and 2 reported higher levels of prior trauma history, W1 life
stressors since disaster, and W1 MH symptoms, in comparison to those who only participated
in W1; those with more significant prior trauma histories, or impacts caused by the natural
disaster, may have been more motivated to continue participating in the extended study, than
those who were not.

Third, the current study also omits important young adults that need to be included in
disaster MH research. The subsamples used to conduct the current study analyses were
mainly female and thus, conclusions cannot be made toward male, transgender, or other
gender-diverse young adults. This study also included young adults who at W1 were
attending a four-year university and completed at least some level of higher education,
leaving out those who may be working or unemployed. Additionally, data collection was
conducted in regions with warmer climates (e.g., California, Texas, Florida, Puerto Rico).
Information is lacking pertaining to the experiences of young adult university students who
may have lived in colder regions during the COVID-19 pandemic. During the winter seasons
of the COVID-19 pandemic, many people had concerns about the risks of acquiring COVID-

19 indoors and were less able to socialize outside to ensure ventilation or social distancing
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practices; it may be worthwhile to explore potential differing impacts of the pandemic among
various regions and climates. Sexual orientation was also not included as a primary risk or
protective factor in the current study, and increased knowledge of how young adults with
varied sexual orientations are impacted by exposure to multiple disasters is needed. There are
also some limitations pertaining to how information was obtained relating to demographic
characteristics in the current study. For instance, within the W1 survey, participants were
given the opportunity to either select one specific ethnicity/race option, or a “Mixed or
Other” ethnicity option. Because of this forced response, specific details pertaining to
individuals of other ethnicities not listed or of multiple ethnic backgrounds are unknow.

Lastly, since we utilized a quantitative approach, we are lacking important contextual
or specific types of information that may a provide richer, more nuanced understanding or
explanations for our study findings. Incorporating a qualitative component to the current
research could illuminate risk and resilience processes, experiences of MH symptoms, and
the perceived impact and understanding of prior trauma or functioning on pandemic-MH
among young adults. Also, specific questions about cultural or sociopolitical factors and their
associations with MH during the pandemic could provide more information about the
specific contextual experiences pertinent to Puerto Rico and/or the mainland U.S.
E. Conclusion

Considering several individual and environmental risk and protective factors can help
to predict subsequent mental health (MH) outcomes after collectively experienced disasters.
The current study results suggest that prior-MH functioning, COVID-19 fear, pandemic life
stressors, COVID-19 related experiences, and coping self-efficacy may predict pandemic-

MH outcomes among disaster-exposed young adults. Additionally, longitudinal anxiety and
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depressive trajectories examined pre- to during-pandemic remained stable for disaster-
exposed young adults, while significant changes were noted in the PTSS trajectory. PTSS
significantly increased from pre-to during-pandemic time points and slightly decreased at the
final time point. Lastly, young adults from Puerto Rico and with higher levels of prior trauma
history and life stressors after an initial disaster, were found to have higher sustained MH
trajectories throughout the pandemic, than those who did not. Disaster-exposed young adults
may benefit from having increased psychological support in the long-term to manage
possible sustained MH symptoms. Additionally, young adults may be at risk of experiencing
increased PTSS after a subsequent collective trauma. It may be beneficial for MH
professionals, university staff, and community members to identify, implement, or facilitate
supportive psychological supports to young adults with increased risk of severe MH
symptoms after multiple, compounded collectively experienced traumas to support recovery

over extended periods of time.
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