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Abstract

Objective: Individuals with physical disabilities experience distress when faced with the threat
of human-made and natural disasters, yet little is known about how to reduce that distress. This
study used Protection Motivation Theory to longitudinally test the relationships between
psychological distress and disaster-related cognitive appraisals, including perceived threat,
emergency preparedness self-efficacy, and response efficacy, in a sample of individuals with
physical disabilities.

Methods: A nationwide convenience sample of 106 adults completed 2 surveys approximately 5
years apart. Structural equation modeling was used to assess effects of perceived threat,
self-efficacy, and response efficacy on psychological distress across the 2 waves.

Results: Our results suggest that the associations of proximal perceived threat and self-efficacy
with psychological distress remain stable across time, while the effect of response efficacy is
variable and may be more context-specific. Importantly, individuals who reported an increase
in self-efficacy over time also reported (on average) a decrease in psychological distress.
Conclusions: In addition to broadening our understanding of factors related to psychological
distress, these results have potentially important intervention implications; for example, to the
extent that self-efficacy is a malleable construct, one way of reducing disaster-related
psychological distress may be to increase an individual’s self-efficacy.

Psychological distress, also known as emotional suffering, includes general symptoms of stress,
anxiety, and depression. It is a transdiagnostic component of several mental disorder diagnoses,
including anxiety and depression, and is linked to both mental illness' and poor health
outcomes, even at low to moderate levels of distress.>* This is particularly concerning given that
approximately 23% of adults in the United States have experienced some level of psychological
distress in recent years* and have reported even higher rates during the coronavirus disease
(COVID-19) pandemic.’ Unfortunately, individuals with physical disabilities are even more
likely to experience psychological distress, potentially because of stressors related to societal
stereotypes, environmental accessibility challenges, and financial difficulties.®’

Human-made disasters (eg, terrorism, technological) and natural disasters (eg, earthquakes,
hurricanes, pandemics) can occur with little warning and result in severe consequences, including
loss of life, physical injury, property damage, and psychological distress. These negative outcomes
are multiplying as the frequency and severity of disasters have markedly increased this century.®?
Awareness of disasters and anticipation about their occurrence can also lead to significant
psychological distress.'®!! Indeed, previous studies have found a positive association between
perceived threat and distress across a variety of disaster and crisis events.!?!?

Individuals with disabilities have been disproportionately impacted by the negative effects of
disasters'*~!” and often have greater difficulty recovering from disasters.!®!? Thus, it is likely that
individuals with disabilities may be particularly vulnerable to psychological distress when they
perceive current or future disaster threats. Given that over 1 billion individuals (or 15%) across
the world live with some form of disability,?® it is crucial to identify ways to impact the role of
disaster threat on those individuals™ distress.

Fortunately, other disaster-related factors, such as perceived self-efficacy, may attenuate
psychological distress. Self-efficacy, which refers to individuals’ belief in their ability to achieve a
specific goal, can help individuals cope effectively in stressful situations.?*? Indeed, self-efficacy
has been shown to have a direct negative relationship with distress*>?* and has also been found
to moderate the relationship between stressors and mental health outcomes, with better
outcomes at higher levels of self-efficacy.>>%” A disaster domain-specific type of self-efficacy—
emergency preparedness self-efficacy—is defined as individuals’ perception of their ability to
prepare for and deal with emergency situations®?° and may similarly decrease disaster-related
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distress. While there has been relatively little research on the role of
emergency preparedness and self-efficacy among people with
physical disabilities, existing research suggests that individuals
with disabilities tend to have lower self-efficacy, in general, due to
poor health and mobility limitations.>*!

Perceived response efficacy, defined as an individual’s perception
that suggested actions will be effective in achieving desired outcomes,
can also impact psychological distress. Indeed, recent research has
linked higher levels of response efficacy to lower psychological
distress during the COVID-19 pandemic.* Similarly, Zhang et al.**
found that both response efficacy and self-efficacy mediated the
relationship between perceived susceptibility to COVID-19 and
anxiety, such that individuals who perceived a greater likelihood of
infection believed that actions to avoid COVID-19 would be less
effective, and in turn experienced greater distress. Limited research
has investigated response efficacy among individuals with dis-
abilities, but current findings suggest that this population tends to
report lower levels of response efficacy with regard to disaster
situations.’®** Fortunately, efficacy beliefs are malleable,”*> and
emergency preparedness self-efficacy and response efficacy
represent potential targets to decrease disaster-related psychological
distress among individuals with physical disabilities.

Recent research has adapted Protection Motivation Theory
(PMT) when modeling the additive effects of perceived threat,
self-efficacy, and response efficacy on emotional responses. In its
original formulation, PMT provides a basic model for understanding
how individuals” appraisals of risk and efficacy result in protective
actions.*® According to the PMT, an assessment of threat (severity
and vulnerability) and efficacy (response and self-efficacy) operates
on protection motivation additively. Kim et al.’s*” work extended the
PMT by proposing that such appraisals can elicit emotional
responses such as hope or fear, which in turn can influence future
protective behavior. In line with this suggestion, a recent study found
that college students who perceived greater susceptibility to COVID-
19 also reported lower perceived efficacy to cope with this threat,
which in turn predicted higher levels of anxiety.>*

The current research seeks to extend past work on the PMT by
examining the relationship between disaster-related cognitive
appraisals and negative affective responses in greater detail.
Research to date linking perceived threat, self-efficacy, and
response efficacy to psychological distress has been exclusively
correlational, which can only suggest causal relationships. Findings
may guide future interventions to mitigate disaster-related
psychological distress among individuals with disabilities.
Therefore, the present research used structural equation modeling
to examine a 2-wave longitudinal model of these linkages among
106 individuals with physical disabilities (Figure 1). That model
was used to test the following research questions and hypotheses:

RQ1

Do threat, self-efficacy, and response efficacy each independently relate to
psychological distress? We hypothesized that at both waves (ie, cross-
sectionally), higher psychological distress would be independently
associated with higher levels of perceived threat and with lower levels of
perceived self-efficacy and response efficacy.

RQ2

Do the independent effects of threat, self-efficacy, and response efficacy on
psychological distress differ at different points in time? The stability of these
relationships over time has been largely unexplored in existing literature;
therefore, this question was examined without a specific hypothesis.
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RQ3

Is change in perceived threat, self-efficacy, and response efficacy related to
change in psychological distress? We hypothesized that across the 2 waves
(ie, longitudinally), increased psychological distress would be independ-
ently associated with increased perceived threat and reduced self-efficacy
and response efficacy.

RQ4

Are there distal (ie, cross-wave) effects of threat, self-efficacy, and response
efficacy on psychological distress, independent of any proximal (ie, within-
wave) effects? We hypothesized that higher Wave 2 psychological distress
would be independently associated with higher perceived threat (at both

waves), lower self-efficacy (at both waves), and lower response efficacy (at
both waves).

Methods
Sample

Data were collected from 106 individuals with a physical disability in
2015 (Wave 1)*® and again in 2020 (Wave 2). Participants were
recruited nationwide with the help of various organizations that serve
individuals with disabilities. Individuals were eligible for participa-
tion if they: (1) were 18 years of age or older, (2) self-identified as
someone with a physical disability as defined by the Americans with
Disabilities Act (ADA), and (3) resided in the United States.

Measures

Perceived threat of disaster

Based on the PMT’s conceptualization of risk perception,*®
participants were asked about the estimated likelihood of disaster
(In your view, what is the likelihood of a natural or human-made
disaster in your city or town in the next six months?) and the
estimated severity of disaster (In your view, how negative would the
consequences be for you if a natural or human-made disaster
occurred in your city or town in the next six months?). Answers were
reported on a 5-point Likert scale, ranging from 1 (“None”) to 5
(“Extreme”). In line with past research, perceived likelihood and
severity were then combined into a composite perceived threat of
disaster variable by multiplying the variables together and
performing a square root transformation.*

Emergency preparedness self-efficacy

The Emergency Preparedness Self-Efficacy (EPSE) scale was used
to assess self-efficacy beliefs regarding disaster preparedness
activities.? This scale includes 7 items, such as “I can protect
myself and my property in an emergency” and “I can maintain
food and water supplies in an emergency.” Participants rate their
confidence in their ability to successfully complete each of the
items in emergency events other than the COVID-19 pandemic on
a 5-point Likert scale from 1 (“Not at all capable”) to 5 (“Totally
capable”). Previous research has found strong internal consistency
(Cronbach’s a=0.89) and test-retest reliability (r=0.83,
P<0.001) for this measure.?®* Internal consistency was also
strong in this study (Cronbach’s a = 0.81).

Response efficacy

This 3-item measure is rated on a 5-point Likert scale and asks
participants about the extent to which they believe that emergency
preparedness actions will effectively mitigate the negative effects of
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Figure 1. The proposed model.

disaster events. For example, participants rated the extent to
which they believed that “following emergency preparedness
recommendations will be effective in reducing the impact of
disasters.” Internal consistency for this measure was strong in the
present study (Cronbach’s o = 0.80).

Psychological distress

The Kessler 6 scale (K6)*' was administered to assess for
non-specific psychological distress. This 6-item measure is rated
on a 5-point Likert scale and asks participants about how
frequently they have experienced various symptoms of
psychological distress in the past 30 days. Internal consistency
for this measure was strong in past research (Cronbach’s o = 0.89)
4l and in the current research (Cronbach’s o = 0.82).

Disability severity

The World Health Organization’s Disability Assessment Schedule
(WHODAS 2.0) was administered to assess for functional disability in
day-to-day life.*? This 36-item measure is rated on a 5-point Likert
scale and asks participants to rate their difficulty across 6 life domains,
including communication, mobility, self-care, interpersonal skills,
household responsibilities, and participation in society. Example
items include “In the last 30 days, how much difficulty did you have in
taking care of your household responsibilities?” and “In the last
30 days, how much difficulty did you have in moving around inside
your home?” The average general disability and domain scores can be
used to more clearly interpret the severity of functional impacts based
on the WHODAS 5-point scale, which ranges from 1 (“None”) to 5
(“Extreme”).** These scores can be calculated by summing the
responses for either the entire measure or the desired domain and
dividing by the total number of items in either the whole measure or
the specified domain. Internal consistency for this measure was
strong in past research (Cronbach’s o =0.98)*? and in the current
study (Cronbach’s a = 0.95).

Procedure

At Wave 1, participants were recruited nationally with the help of
various organizations that serve individuals with disabilities, such as
United Cerebral Palsy, the DC Office of Disability Rights, and the
American Association on Health and Disability.® These organ-
izations advertised the study through website posts, social media and
networking sites (Twitter, Facebook, LinkedIn, Instagram,
MeetUp.com), and emails. Individuals were eligible for participation
if they: (1) were 18 years of age or older, (2) self-identified as
someone with a physical disability as defined by the ADA, and (3)
resided in the United States.*® Eligible participants received a link to
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the Qualtrics survey or arranged a time for a telephone interview,
depending on participant preference. Participants who completed
the survey were compensated with a $10 gift card.

The follow-up data collection occurred 5 years after the original
data collection, from June to September 2020. From the original
Wave 1 sample of 294 individuals, 277 indicated that they were
interested in participating in future research and consented to be
contacted again in the future. Out of these 277 potential
participants, 61 had invalid contact information, for a total
contactable sample of 216 individuals. Upon IRB approval, each of
these 216 individuals were re-contacted to ask whether they would
like to participate in a follow-up study. Potential participants who
did not respond were contacted again approximately 2 weeks after
initial contact, and those who did not respond again were
re-contacted for a final time approximately 2 weeks after the
second contact. In response to these emails, 136 individuals
indicated that they were interested in participating, and 4
individuals indicated that they did not want to participate.
Interested participants were sent an email link to the Qualtrics
survey, structured similarly to that in the original study.*® Upon
completion of the survey, participants were compensated for their
time with a $10 gift card that was electronically sent or physically
mailed, depending on each participant’s preference.

Statistical Analysis

All analytical procedures were completed in SAS 9.4. Data were
examined for outliers, missing data, or errors and corrected, if
possible, prior to testing the hypotheses. Four participants who
reported not having a physical disability at Time 2 were excluded
from the analysis. Additionally, participants with missing data on
any of the key variables at either time point were excluded from the
analysis, for a final analytical sample of 106 participants who
completed the survey at both Wave 1 and Wave 2. Internal
reliabilities and test-retest correlations were calculated for all
multi-item scales. PROC CALIS in SAS was used to test the full
model specified in Figure 1. Because inclusion of demographic
control variables (age, education, gender, and race) did not
significantly alter the results, the unadjusted parameter estimates
are presented here for the sake of parsimony.

Results
Sociodemographic Characteristics of the Sample

Demographic characteristics of the sample are presented in Table 1.
At the time of interview completion, the sample was predominantly
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Table 1. Sample Characteristics

Gender
Male 26.4
Female 73.6
Relationship Status
Single 58.5
Married/Living with partner 41.5
Density
Urban 35.9
Suburban 49.1
Rural 15.1
Home Ownership
Own 57.6
Rent 42.5
Occupancy
Live by myself 29.3
Live with others 70.8
Parental Status
Parent 42.5
Not a parent 57.6
Education
High school diploma 6.6
Some college 10.4
Trade school/vocational school 2.8
Associate’s degree 10.4
Bachelor’s degree 23.6
Some graduate school 9.4
Master’s degree 26.4
Doctoral degree 8.5
Other 1.9
Income
$7,499 or less 9.4
$7,500 to $14,999 16.0
$15,000 to $24,999 11.3
$25,000 to $34,999 14.2
$35,000 to $49,999 12.3
$50,000 to $74,999 12.3
$75,000 to $99,999 9.4
$100,000 or over 3.8
Children Under 18
0 79.3
1 9.4
2 6.6
3 3.8
4 0.9
Ethnicity*
Black 7.6
Native American 2.8
Asian 0.9
White 88.7
Latina/o 2.8
Pacific Islander 0.9

Respondents could specify more than one ethnicity.
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single (59%), lived in a suburban area (49%), identified as female
(74%), owned their home (58%), lived with others (71%), was not a
parent (58%), had earned at least a bachelor’s degree (68%), earned at
least $35 000 (38%), had no children living with them (79%), and was
white (89%). The average age was 46. The average general disability
severity within the sample was mild to moderate (mean=2.25,
SD = 0.66). The average mobility-related impairment was moderate
(mean = 2.92, SD = 0.96).

Univariate Characteristics and Bivariate Relationships Among
Key Study Variables

Means, standard deviations, and bivariate relationships among the
central variables employed in the study are presented in Table 2.
Increased averages from Wave 1 to Wave 2 were observed in
perceived threat (difference =0.26, t=3.70, P < 0.001), perceived
self-efficacy (difference = 1.33, t =2.80, P < 0.01), response efficacy
(difference = 0.28, t=1.01, P> 0.05), and psychological distress
(difference = 0.80, t=2.02, P <0.05). Positive Wave 1 to Wave 2
correlations were found for perceived threat (r =0.41, P <0.001),
perceived self-efficacy (r=0.57, P<0.001), response efficacy
(r=10.40, P < 0.001), and psychological distress (r = 0.58, P < 0.001).
At Wave 1, psychological distress was positively correlated with
perceived threat (r = 0.28, P < 0.01) and negatively correlated with
perceived response efficacy (r = —0.20, P < 0.05) and self-efficacy
(r = —0.40, P<0.001). At Wave 2, perceived threat (r=0.27,
P<0.01) and self-efficacy (r = —0.45, P<0.001) showed
significant correlations with psychological distress. In contrast,
the correlation between psychological distress and response
efficacy (r = —0.16), which was statistically significant at Wave
1, dropped to non-significance (P > 0.05) at Wave 2, suggesting the
possibility of non-stability in that relationship across time.

RQ1 and RQ2: Do Threat, Self-Efficacy, and Response Efficacy
Each Independently Relate to Psychological Distress, and Are
These Relationships Stable Across Time?

Standardized parameter estimates of psychological distress regressed
on perceived threat, response efficacy, and self-efficacy are presented
in Table 3, separately by wave. The estimate for perceived threat at
the first (b = 0.27, P < 0.001) and second (b = 0.25, P < 0.001) waves
were very similar. This similarity extended to the estimates for
self-efficacy at Wave 1 (b = —0.28, P<0.001) and at Wave 2
(b = —0.32, P<0.001). However, the significant estimate for
response efficacy at Wave 1 (b = —0.19, P <0.05) dissipated to
non-significance at Wave 2 (b = —0.04, P> 0.05), suggesting the
possible instability of this effect across time.

RQ3: Is Change in Perceived Threat, Self-Efficacy, and
Response Efficacy Related to Change in Psychological
Distress?

In order to address Research Question 3, the difference in
psychological distress (Wave 2-Wave 1) was regressed on the
difference in perceived threat, the difference in response efficacy,
and the difference in self-efficacy. The results revealed that, on
average, the difference in psychological distress was positively
associated with the difference in perceived threat (b=1.95,
P <0.001) and negatively associated with the difference in
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Note: * p<.05 **p<.01 ***p<.001.

self-efficacy (b = —0.21, P < 0.01) but not significantly related to
the difference in response efficacy (b = —0.10, P> 0.05).

RQ4: Are There Distal (that is, cross-wave) Effects of Threat,
Self-efficacy, and Response Efficacy on Psychological
Distress, Independent of Any Proximal (that is, within-wave)
Effects?

In order to address Research Question 4, the full structural equation
model depicted in Figure 1 was examined and tested. The results are
presented in Table 4 and summarized in Figure 2. Of the 4 primary
measures (psychological distress, perceived threat, response efficacy,
and self-efficacy), only psychological distress (b = 0.57, P < 0.0001)
and perceived threat (b = —0.20, P=0.017) from Wave 1 were
found to independently relate to Wave 2 psychological distress.
Proximal Wave 2 measures of perceived threat (b = 0.26, P < 0.002)
and self-efficacy (b = —0.31, P <0.001) were also found to be
significantly related to Wave 2 psychological distress.

Discussion

Although cross-sectional research has shown that perceived levels of
self-efficacy and response efficacy protect individuals against the
psychological distress accompanying the perceived threat of
stressors,*#4-47 the stability of these relationships across time has
remained largely unexplored. In a 2-wave longitudinal study
spanning 5 years, we investigated the proximal and distal effects of
perceived threat, self-efficacy, and response efficacy on reported
symptoms of psychological distress among individuals with physical
disabilities—a population for whom psychological distress is known
to be significantly higher than the general population.®

Our results suggest that the association of proximal perceived
threat and emergency preparedness self-efficacy with psychologi-
cal distress remains stable across time, while the effect of response
efficacy may be more context-specific, and therefore more variable
across time. Because Wave 2 data were collected at the beginning
of the COVID-19 pandemig, it is possible that response efficacy
would be impacted by political beliefs or trust in government given
the politicization of this event. Indeed, recent research has found
that political conservatism was associated with lower levels of
response efficacy during the COVID-19 pandemic.*® However,
this effect was stronger among US citizens relative to those from
other countries,” which suggests that the specific effects of
response efficacy depend on contextual factors, like the strong
politicization of COVID-19 in the United States. To the extent that
response efficacy is context-specific, its effect on psychological
distress may vary across time.

In contrast to response efficacy, self-efficacy appears to have a
more stable relationship with psychological distress across time.
Regardless of wave, the level of perceived emergency preparedness
self-efficacy consistently negatively predicted psychological dis-
tress. Of particular note, individuals who reported an increase in
self-efficacy across the 2 waves of the study also reported (on
average) a decrease in psychological distress. In addition to
broadening our understanding of factors related to psychological
distress, this result has potentially important intervention
implications: Given that self-efficacy is a malleable construct, 1
way of reducing psychological distress may be to increase an
individual’s self-efficacy level. Past research suggests that there are
4 major methods of improving self-efficacy beliefs, including
mastery performance, vicarious experience (modeling), verbal
persuasion, and physiological arousal.** Therefore, interventions
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Table 3. Parameter Estimates: Cotemporaneous Model
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Psychological Distress, Wave 1

Perceived Threat 0.27 0.07 3.65 0.0003

Response Efficacy —0.19 0.08 —2.52 0.0118

Emergency Preparedness Self Efficacy —0.28 0.08 —3.70 0.0002
Psychological Distress, Wave 2

Perceived Threat 0.25 0.07 3.37 0.0007

Response Efficacy —0.04 0.08 —0.50 >.05
Emergency Preparedness Self Efficacy -0.32 0.08 —4.08 0.0001

Table 4. Parameter Estimates: Full Model

Psychological Distress, Wave 1

Perceived Threat, Wave 1 0.25 0.09 2.89 0.004
Response Efficacy, Wave 1 —0.18 0.09 —2.08 0.038
Emergency Preparedness Self Efficacy, Wave 1 —0.31 0.09 —3.55 <.001
Psychological Distress, Wave 2
Perceived Threat, Wave 1 —0.20 0.08 —2.39 0.017
Response Efficacy, Wave 1 0.12 0.08 1.40 >.05
Emergency Preparedness Self Efficacy, Wave 1 0.14 0.09 1.53 >.05
Psychological Distress, Wave 1 0.57 0.07 8.01 <.0001
Perceived Threat, Wave 2 0.26 0.08 3.13 0.002
Response Efficacy, Wave 2 —0.03 0.08 —0.42 >.05
Self Efficacy, Wave 2 -0.31 0.09 —3.51 <.001
Threat, -20%
_24*&
T o e B e e e O s e ¥
Self Efficacy | hological Distress ,
*
: _30r*
Response Efficacy | i
| Self Efficacy,
i
I
Response Efficacy,

Figure 2. Final model.

that aim to improve emergency preparedness self-efficacy and, in
turn, decrease disaster-related psychological distress, could do so
by creating opportunities to practice preparedness behavior,
observe peers engage in preparedness behavior, and receive verbal
encouragement. In addition to promoting better mental health by
promoting self-efficacy, such interventions may also promote
general resilience to disasters, as prior research has found a positive
link between self-efficacy and preparedness behavior.?

The results of this study also underscore the stable association
of perceived threat with the level of psychological distress across
time. Regardless of wave, a higher perceived threat was associated
with greater psychological distress, and an increased perceived
threat across waves was associated, on average, with increased
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psychological distress. This highlights the importance of coping
mechanisms (such as self-efficacy) to overcome the barrier
imposed by perceived threat.

These results also suggest that any distal effects of Wave 1
emergency preparedness self-efficacy are mediated by Wave 1
psychological distress. Once prior distress level and the proximal
effects of threat and emergency preparedness self-efficacy have been
accounted for, there is no indication that distal effects of emergency
preparedness self-efficacy have any direct bearing on psychological
distress. In particular, there is no suggestion from these results of any
lagged effect of emergency preparedness self-efficacy.

Interestingly, the results show distal effects of Wave 1 perceived
threat on Wave 2 psychological distress even after accounting for
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prior distress level and proximal effects of perceived threat and
emergency preparedness self-efficacy. Specifically, there is a
significant negative relationship between Wave 1 perceived threat
and Wave 2 psychological distress. This is unexpected, given that
past studies have found a positive association between perceived
threat and psychological distress.!*!>!3 Although stressors, such as
perceived threat, are often associated with increased psychological
distress, extant research has also found evidence for stress-related
growth, in which individuals who are able to cope successfully with
stressful events report positive adjustments in their lives.>->2
Participants in the current study may have experienced such
stress-related growth and found positive strategies to cope with
their perceived threat over the 5 years between waves, resulting in a
negative distal effect of Wave 1 perceived threat on Wave 2
psychological distress. These findings highlight the importance of
finding ways to promote stress-related growth in order to support
positive psychological outcomes in the long term.

Limitations

These results should be interpreted with caution. They are based on
106 individuals with physical disabilities and may not generalize to
other populations (including populations with different socio-
demographic characteristics). All measures were based on self-
reports. The 5-year time span between waves did not permit a more
fine-tuned longitudinal analysis; additional waves of data would have
permitted more insight into factors affecting individual trajectories of
psychological distress across time. Although the analysis of differences
across time is suggestive of a causal effect of threat and self-efficacy on
psychological distress, experimental studies are needed to confirm the
plausibility of the implied causal model. It should also be noted that
Wave 2 data collection occurred shortly after the onset of the COVID-
19 pandemic. The extent to which COVID-19 affected the relation-
ships reported here—if at all—is unclear.

Conclusions

These concerns, notwithstanding the results of this study, suggest
perceived threat and emergency preparedness self-efficacy may
impact the psychological distress of individuals with physical
disabilities in a consistent manner across time. In line with Kim
et al’s*” work, these findings suggest that the PMT should be
extended to consider how disaster-related cognitive appraisals may
impact negative affective responses, like psychological distress.
This study is the first known attempt to examine this extension of
the PMT longitudinally and within a sample of individuals with
disabilities. Overall, these results suggest the potential importance
of perceived threat and self-efficacy in the etiology of disaster-
related psychological distress among individuals with a physical
disability and indicate possible avenues for intervention to prevent
or mitigate this distress.
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