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Background: The aim of this research was to examine core belief violation and disrupted meaning making as 

primary cognitive processes regulating mental health during the pandemic. The study tested the hypothesis that 

both these cognitive processes function as mediating mechanisms, accounting for the adverse mental health effects 

of multiple pandemic stressors. 

Methods: A survey design ( N = 2380) assessed demographic variables associated with poor pandemic mental 

health (gender, age, ethnicity, education), direct COVID stressors (diagnosis, death), indirect COVID stressors 

(unemployment, increased living costs, childcare loss), core belief violation, meaning made of the pandemic, 

coronavirus anxiety (CA), depression, and general anxiety. RESULTS: Core belief violation and disrupted mean- 

ing making explained the severity of depression, general anxiety, and CA to a significantly greater degree than 

did demographics, direct COVID stressors, and indirect COVID stressors combined. In addition, core belief vio- 

lation and disrupted meaning making significantly mediated the impact of direct and indirect COVID stressors 

on all mental health outcomes. Specifically, each stressor was associated with increased core belief violation and 

decreased meaning making of the pandemic, in turn, those whose core beliefs were violated and those who made 

less meaning of the pandemic experienced greater depression, general anxiety, and CA. 

Limitations: The use of a cross-sectional design prohibited assessment of alternative causal orders. 

Conclusions: This study describes the first unifying model of pandemic mental health, establishing violation of 

core beliefs and the inability to make meaning of the pandemic as targets for clinical intervention in the context 

diverse pandemic stressors. 
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Public significance statement: This research describes the first model of

ow poor mental health develops during the pandemic. Ultimately, such

 model is intended to inform mental health prevention and intervention

n the COVID context. 

. Introduction 

As the coronavirus continues to spread globally, the general popu-

ation must contend with the growing likelihood of receiving a COVID

iagnosis or grieving a COVID death. At the same time, indirect stres-

ors associated with social isolation policies for curbing COVID trans-

ission are also mounting. Such secondary stressors identified within

he US and throughout the world include increased living costs, child-

are loss and other parenting stressors, unemployment, diminished so-

ial support, and many more ( Brooks et al., 2020 ; Brown et al., 2020 ;
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iorillo and Gorwood, 2020 ; Lotzin et al., 2020 ; Milman et al., 2020a ;

ark et al., 2020 ; Shanahan et al., 2020 ; Shapiro et al., 2020 ). Loss

f employment in particular has been reported as the most stressful

andemic-related challenge, while the consequent financial strain was

dentified as a risk factor for a host of additional stressors including in-

reased infection risk ( Park et al., 2020 ). Not surprisingly then, COVID-

elated unemployment alone is expected to cause increases in rates of

uicide ( McIntyre and Lee, 2020 ). In the context of these numerous

nd substantial pandemic stressors, research has documented global in-

reases among the general population in symptoms of depression, anx-

ety, post-traumatic stress, substance use, and coronavirus anxiety (CA)

 Brooks et al., 2020 ; Lee, 2020 ; Mazza et al., 2020 ; Shapiro et al., 2020 ;

ønderskov et al., 2020 ; Wang et al., 2020 ). The latter is a key mental

ealth outcome of the pandemic defined by a handful of physical anxiety

ymptoms experienced in reference to COVID (e.g., dizziness, insomnia,

ausea) and predicting suicidal ideation, substance coping, depression,

unctional impairment, death anxiety, and generalized anxiety beyond
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emographics, personality, and COVID-related factors ( Ahmed et al.,

020 ; Lee, 2020 ; Lee et al., 2020b ). The mechanisms contributing to the

evelopment of CA and other poor mental health outcomes during the

andemic have only recently begun to be examined. Identifying these

echanisms is vital for researchers and professionals who seek to es-

ablish appropriate clinical targets for effective COVID-specific mental

ealth intervention. 

Stress-coping, grief, and trauma research offer insights into how pan-

emic risk factors might influence mental health ( Cann et al., 2010 ;

eimeyer, 2019 ; Park, 2010 ). This research proposes that, in general,

ndividuals possess a set of largely implicit core beliefs which collec-

ively convey the sense that the world is a fair place where we can in-

uence our circumstances and live with relative confidence regarding

he future, the meaningfulness of our existence, our identity, personal

orth, and the integrity of our relational networks ( Cann et al., 2010 ;

anoff-Bulman, 1989 ; Park and Kennedy, 2017 ; Park et al., 2016 ). Cru-

ially, according to this research, stressful or traumatic events can cause

ental health disorders by violating such core beliefs, thereby leaving

ndividuals disoriented as to who they are, their expectations for the

uture, and the nature of the world. 

This study suggests that the COVID pandemic is tailor-made for vi-

lating the gamut of core beliefs specified in the literature. Indeed, as

 highly infectious, debilitating illness with global reach, COVID poses

n intrinsic threat to our sense of agency over our lives and our cer-

ainty regarding what the future holds. Further, pandemic-related loss

f employment may diminish our sense of worth, our identity, and the

eaningfulness of our lives. At the same time, conditions of social iso-

ation can place undue strain on our primary relational figures, eroding

hese security-enhancing relationships. The latter has been evidenced by

ncreased rates of divorce and domestic violence during the pandemic

 Boserup et al., 2020 ; Kaukinen, 2020 ; Lebow, 2020 ; Piquero et al.,

020 ; Prasso, 2020 ). 

In the aftermath of these potential core belief violations, stress-

oping and grief research describe a second cognitive process that may

erve to regulate pandemic mental health ( Neimeyer, 2019 ; Park and

ennedy, 2017 ). This process entails making meaning of challenging

vents, such as the pandemic, by restoring or revising violated core be-

iefs. Grief research has shown that poor mental health outcomes follow-

ng death-related loss are mediated by failed attempts to make meaning,

herein the bereft struggle to rebuild beliefs and life-narratives that

ere violated by the death ( Boelen et al., 2015 ; Milman et al., 2018 ,

019a , 2019b ; Neimeyer, 2019 ; Park, 2008 ). Of note, preliminary re-

earch has already implicated both core belief violation and making

eaning of the pandemic as mediators of CA, anxiety, and COVID-19

tress, although such studies have not presented either of these cogni-

ive processes in the context of a comprehensive model of pandemic

ental health ( Milman et al., 2020a , 2020b ; Trzebi ń ski et al., 2020 ). 

Accordingly, the current study builds on preliminary COVID re-

earch, drawing on stress-coping and grief scholarship to examine core

elief violation and disrupted meaning making as primary cognitive

rocesses regulating mental health during the pandemic. Specifically,

his study assesses both processes in terms of their capacity to explain

he severity of depression, general anxiety, and CA, beyond the influ-

nce of demographic variables that have been associated with pandemic

ental health in previous studies (for studies examining demograph-

cs see Lee et al., 2020a , 2020c ; Mazza et al., 2020 ; Park et al., 2020 ;

ang et al., 2020 ) and substantial pandemic stressors including direct

OVID impacts (diagnosis and death) and indirect COVID impacts (un-

mployment, increased living costs, and loss of childcare). Further, this

tudy seeks to highlight violation of core beliefs and disrupted meaning

aking as a common, explanatory mechanism mediating the effects of

ach pandemic stressor on the severity of depression, general anxiety,

nd CA. Specifically, the study tests the hypothesis that each pandemic
isk factor exacerbates depression, general anxiety, and CA as a result

f its association with the violation of core beliefs and the disruption

f meaning making. This research is intended to provide an empirical

asis for the first model describing how poor mental health outcomes de-

elop during the pandemic. Ultimately, such a model establishes targets

or clinical intervention in the context of diverse pandemic stressors. 

. Method 

.1. Participants and procedure 

A cross-sectional survey conducted May 8 to May 10, 2020 gathered

ata from 2380 adults across the US. The participants were recruited

hrough Amazon Mechanical Turk where they were eligible to receive

ayment ($0.50) if they provided complete information in the study

urvey; as such, this study does not have missing data. 

Participant characteristics can be found in Table 1 . Participants

ere predominantly white ( n = 1745; 73.3%), aged 18 to 65 years

 M = 37.91), and split evenly between men and women. Over 80% of

articipants received a post-secondary education while remaining par-

icipants completed high school ( n = 400; 16.8%) or less than high

chool ( n = 12; 0.5%). One third of participants reported indirect knowl-

dge of someone who had died as a result of COVID (e.g., within commu-

ity or social network; n = 796; 33.4%) and 34 participants (8.30%) lost

omeone significant in their life. The majority of the participants were

ot diagnosed with COVID ( n = 2156; 90.6%) while secondary COVID

tressors affected approximately one fifth of the sample. The composite

core on anxiety and depression was in the moderate to severe range

 M = 8.45, SD = 3.44). Provisionally applying the symptom threshold

stablished in the original Coronavirus Anxiety Scale ( ≥ 9) suggests that

 quarter (24.7%) of participants scored in the clinically dysfunctional

ange. 

.2. Measures 

.2.1. Demographics 

A series of multiple-choice items assessed participants’ age, gender,

ducation, ethnicity, and geographical location within the US. 

.2.2. COVID diagnosis and death 

A yes/no item enquired whether participants were diagnosed with

oronavirus. A multiple-choice item assessed whether participants knew

ndividuals who died as a result of the coronavirus. 

.2.3. Secondary COVID stressors 

A multiple-choice item required participants to select the types of

ife-challenges they experienced due to the pandemic. 

.2.4. Core belief violation 

The violation of core beliefs was measured by the Core Beliefs Inven-

ory (CBI; Cann et al., 2010 ). The CBI instructs participants to indicate

he extent to which an event led them to reexamine a series of specific

ore beliefs. In each item generic references to “the event ” were sub-

tituted with “the coronavirus pandemic ” ensuring that all participants

ere replying to items specifically in reference to the pandemic. The

ord “examined ” was also replaced with the word “questioned ” with

he aim of highlighting that core beliefs were violated and not simply

e-considered (e.g., “Because of the coronavirus pandemic, I seriously

uestioned the degree to which I believe things that happen to people

re controllable ”). The CBI includes 9 Likert-type items (0 = not at all

o 5 = to a very great degree ) each capturing a specific core belief in-

luding the belief in a fair and controllable world, the predictability of



E. Milman, S.A. Lee, R.A. Neimeyer et al. Journal of Affective Disorders Reports 2 (2020) 100023 

Table 1 

Characteristics of the sample. 

Variable n or M % or SD 

Age (years) 37.91 13.03 

Gender Female 1184 49.7% 

Male 1191 50.0% 

Other 3 0.1% 

Ethnicity White 1745 73.3% 

Black 216 9.1% 

Hispanic 156 6.6% 

Asian 236 9.9% 

Other 28 1.2% 

United States region Southern 757 31.8% 

Northeast 639 26.8% 

Midwest 506 21.3% 

West 455 19.1% 

Other 24 1.0% 

Exposure to COVID death No COVID death exposure 1386 58.2% 

Indirect COVID death exposure 796 33.4% 

COVID death of significant individual 34 8.3% 

COVID diagnosis No COVID diagnosis 2156 90.6% 

COVID diagnosis 225 9.4% 

Indirect COVID stressors Pandemic unemployment 406 17.1% 

Increased costs of living 490 20.6% 

Loss of childcare 122 5.1% 

Education Less than high school 2 0.1% 

High school 400 16.8% 

Post-secondary (technical, associates, bachelor’s, advanced) 1967 82.6% 

Other 12 .5% 
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he future, personal worth, the meaningfulness of life, the integrity of

dentity, and spiritual/religious grounding. Higher scores on the CBI in-

icate greater violation of core beliefs. The CBI demonstrated excellent

nternal consistency in the current sample ( 𝛼 = 0.92). 

.2.5. Meaning made of the COVID pandemic 

The Integration of Stressful Life Experiences Scale – Short Form

ISLES-SF; Holland et al., 2014 ) was used to assess whether participants

ade meaning of their experience with the COVID pandemic. This is a

ikert-type scale (1 = strongly agree to 5 = strongly disagree) with 3 items

auging Comprehensibility (ability to make sense of the pandemic; e.g.,

I have difficulty integrating the coronavirus pandemic into my under-

tanding about the world ”) and 3 items measuring Footing in the World

extent to which beliefs have been undermined following the pandemic;

.g., “I don’t understand myself anymore since the coronavirus pan-

emic ”).The ISLES-SF instructs participants to reflect upon an “event ” in

heir responses, but this generic reference was replaced with “the coro-

avirus pandemic ” to ensure that all participants were reporting on the

ame event. Higher scores on the ISLES-SF indicate a greater degree of

eaning made of the coronavirus pandemic. In the current sample, the

SLES-SF demonstrated moderate to strong internal consistency for each

ubscale ( 𝛼 = 0.78 for Comprehensibility and 𝛼 = 0.86 for Footing in the

orld ) and for the scale as-a-whole ( 𝛼 = 0.87). 

.2.6. Depression and anxiety 

Depression and generalized anxiety were measured by the Personal

ealth Questionnaire – 4 (PHQ-4; Kroenke et al., 2009 ), with two items

auging anxiety (e.g., “Feeling nervous, anxious, or on edge ”) and two

tems gauging depression (e.g., “Feeling down, depressed, or hopeless ”).

articipants are required to indicate the degree to which they have been

othered by each symptom over the past two weeks using a Likert scale

0 = not at all to 5 = every day ). The PHQ-4 was developed with a

ample of primary-care patients using items from the Personal Health

uestionnaire-9 and the Generalized Anxiety Disorder-7, which are es-

ablished measures of depression and anxiety respectively. The initial

tudy that developed and validated the PHQ-4 found that this measure

orrelated strongly with mental health, social functioning, perception

f general health, bodily pain, and physical functioning ( Kroenke et al.,

009 ). Higher scores on the PHQ-4 indicate greater depression and
nxiety. The PHQ-4 demonstrated strong internal consistency in the

urrent sample for the depression items ( 𝛼 = 0.85), the anxiety items

 𝛼 = 0.84), and excellent reliability for total composite PHQ-4 score

 𝛼 = 0.89). 

.2.7. Coronavirus anxiety 

Coronavirus anxiety was measured using the latest version

 Milman et al., 2020a ) of the Coronavirus Anxiety Scale (CAS; Lee, 2020 ;

ee et al., 2020a , 2020c ), which is entitled the Coronavirus Anxiety

cale 2.0 (CAS 2). The CAS 2 has five-items that ask participants to

ndicate the frequency over the past week (0 = Never to 4 = Every day )

f symptoms of anxiety regarding the coronavirus, including difficulty

leeping, feeling paralyzed/frozen, nausea/stomach problems, loss of

ppetite, and dizziness/lightheadedness/faintness. Higher scores on the

AS 2 indicate greater degree of coronavirus anxiety. The original Coro-

avirus Anxiety Scale had identified a threshold score of 9 or higher as

ndicative of clinically dysfunctional levels of coronavirus anxiety, as-

ociated with suicidal ideation, drug/alcohol coping, depression, func-

ional impairment, and generalized anxiety. The CAS 2 demonstrated

xcellent internal consistency in the current sample ( 𝛼 = 0.93). 

.3. Data analytic plan 

Data analysis was conducted using SPSS version 23. Preliminary

nalyses included exploratory bivariate correlations. Hierarchical block

ise regression was then carried out to assess whether core belief vi-

lation and meaning making were significantly associated with higher

cores on the CAS 2 and the PHQ-4 after entering demographics (eth-

icity, age, gender, and education), then indirect COVID stressors (loss

f employment, loss of childcare, and increased cost of living), and

hen direct COVID stressors (COVID diagnosis and COVID death). The

rst three blocks of predictor variables – demographics, indirect COVID

tressors, and direct COVID stressors – were entered based on theoreti-

al considerations regarding the relative impact of each type of predictor

n COVID mental health. Specifically, the influence of more generic de-

ographic variables (e.g., education) on COVID mental health might

e expected to be lower than that of indirect COVID-specific stressors,

uch as job loss. In turn, indirect COVID-specific stressors might be ex-

ected to influence COVID mental health less strongly than direct, life-
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Fig. 1. Conceptual diagram of the mediation hypotheses tested in this study. Parameter a s represents the relationship between each predictor variable – COVID 

death, COVID diagnosis, or secondary COVID stressors and each mediator variable – core belief violation or meaning made of the pandemic. Parameter b represent 

the relationship between each mediator variable – core belief violation or meaning made of the pandemic – and each outcome variable – coronavirus anxiety or 

depression and general anxiety. The overall indirect effect is the product of the coefficient for a and the coefficient for b and is indicated by the notation ab throughout 

the results section. The direct effect of COVID diagnosis, COVID death, or secondary COVID stressors is represented by the path coefficient for parameter c ’. 

Table 2 

Exploratory bivariate correlations with depression, generally anxiety, and coronavirus anxiety. 

Variables Belief violation Meaning made COVID grief COVID diagnosis Loss of employment Increased costs of living Loss of childcare 

1. COVID anxiety .66 ∗∗ − .33 ∗∗ .32 ∗∗ .32 ∗∗ .09 ∗∗ .10 ∗∗ .07 ∗∗ 

2. PHQ-4: Depression .54 ∗∗ − .30 ∗∗ .19 ∗∗ .17 ∗∗ .16 ∗∗ .10 ∗∗ .05 ∗∗ 

3. PHQ-4: anxiety .52 ∗∗ − .30 ∗∗ .18 ∗∗ .14 ∗∗ .16 ∗∗ .12 ∗∗ .06 ∗∗ 

4. PHQ-4: total .56 ∗∗ − .32 ∗∗ .20 ∗∗ .17 ∗∗ .17 ∗∗ .12 ∗∗ .06 ∗∗ 

Note. PHQ-4 = Scores on the Personal Health Questionnaire 4. 
∗∗ p < .01. 
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1 Post-hoc analyses examined whether altering predictor block entry impacts 

the outcomes; results indicated that it does not. Specifically, the variance in 

PHQ-4 scores and CAS 2 scores explained by the collective influence of demo- 

graphics, indirect and direct COVID stressors remains unchanged, as does the 

added variance explained by the model after the addition of core belief violation 
hreatening COVID-specific stressors such as COVID diagnosis or death.

he final block of predictors was meaning making and core belief vio-

ation as this study aimed to assess the capacity of these cognitive pro-

esses to explain the severity of depression, general anxiety, and CA

eyond the influence of previously identified predictors of poor COVID

ental health. 

The mediation hypotheses were tested with SPSS add-on software en-

itled PROCESS. Using this software we employed ordinary least squares

OLS) regression analyses based on 10,000 bootstrap samples to estimate

ath coefficients for the regression equations derived from the hypothe-

es depicted by the conceptual diagram in Fig. 1 ( Hayes, 2013 ). This

rocedure bases inferences regarding the presence of mediation on the

ndirect effect, which is an estimate of the overall mediation pathway

nd is defined as a product of the various individual regression coeffi-

ients that constitute the mediation pathway (see Fig. 1 ). 

. Results 

.1. Preliminary exploratory bivariate correlation analyses 

As expected, core belief violation, COVID diagnosis, COVID death,

nd COVID-related unemployment, increased cost of living, and loss of

hildcare were all significantly correlated with higher scores on the CAS

, the PHQ-4, and the PHQ-4 subscales (see Table 2 ). Moreover, core be-

ief violation had significantly stronger correlations with scores on the

HQ-4 ( r = 0.56) and the CAS 2 ( r = 0.66) than did grieving a COVID

eath ( r = 0.20, z = 16.67, p < .05; r = 0.32, z = 17.26, p < .05, respec-

ively) or being diagnosed with COVID ( r = 0.17, z = 17.39, p < .05;

 = 0.32, z = 17.35, p < .05, respectively). By contrast, having made

eaning of the pandemic was significantly correlated with lower scores

n the CAS 2, the PHQ-4, and the PHQ-4 subscales (see Table 2 ). 
.2. Multiple regression analyses 

Multiple regression analyses, detailed in Table 3 , showed that both

ore belief violation and failure to make meaning of the pandemic

ere significantly associated with higher depression and anxiety ( F (11,

369) = 120.23, R 

2 = 0 . 36) as well as higher CA ( F (11, 2369) = 202.07,

 

2 = 0 . 48). This was the case even after taking into account demograph-

cs (ethnicity, education, gender, and age), secondary COVID stressors

loss of employment, loss of childcare, and increased cost of living), and

he direct effects of COVID (COVID diagnosis and COVID death). 

In these regression analyses, each type of predictor variable was en-

ered using a hierarchical block wise regression – first demographics,

hen secondary stressors, then direct COVID impacts, and finally, indices

f meaning; this approach allowed for a comparison of the explanatory

ower that each type of predictor added to each successive regression

odel. The inclusion of core belief violation and meaning making in

he final regression models predicting scores on the PHQ-4 and the CAS

 significantly increased explanatory power by approximately 30% ( p

 .001). Specifically, prior to the addition of core belief violation and

eaning as model predictors, 13% of the variance in PHQ 4 scores and

0% of the variance in CAS 2 scores were explained collectively by de-

ographics, secondary COVID stressors, and direct COVID impacts. Af-

er the addition of core belief violation and meaning as model predictors,

6% of the variance in PHQ-4 scores and 48% of the variance in CAS 2

cores were explained by each model. 1 
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Table 3 

Multiple regression analyses predicting depression, general anxiety, and coronavirus anxiety. 

Model predicting PHQ-4 Model predicting CAS 2 

B SE B B SE B 

Gender − 0.41 0.11 − .06 ∗ ∗ 0.45 0.15 .04 ∗ ∗ 

Ethnicity − 0.25 0.06 − .08 ∗ ∗ − 0.16 0.07 − .03 ∗ 

Education − 0.11 0.04 − .04 ∗ 0.15 0.06 .04 ∗ ∗ 

Age − 0.02 0.01 − .08 ∗ ∗ 8.85 0.01 0.00 

COVID unemployment 0.67 0.15 .07 ∗ ∗ − 0.01 0.21 − 0.00 

COVID childcare loss 0.21 0.26 0.01 0.78 0.35 .03 ∗ 

COVID increased cost of living 0.47 0.14 .06 ∗ ∗ 0.22 0.19 0.02 

COVID diagnosis 0.44 0.21 .04 ∗ 2.5 0.28 .14 ∗ ∗ ∗ 

COVID death 0.09 0.06 0.03 0.53 0.08 .11 ∗ ∗ ∗ 

Core belief violation 1.32 0.05 .48 ∗ ∗ ∗ 2.29 0.07 .56 ∗ ∗ ∗ 

Meaning made − 0.07 0.01 − .11 ∗ ∗ − 0.07 0.01 − .08 ∗ ∗ ∗ 

R 2 = 0.36, F (11, 2369) = 120.23 ∗ ∗ ∗ R 2 = 0.48, F (11, 2369) = 202.07 ∗ ∗ ∗ 

Note . PHQ-4 = Personal Health Questionnaire-4. CAS 2 = Coronavirus Anxiety Scale 2. B = regression 

coefficient. B = Beta (standardize coefficient). 
∗ p < .05. 
∗∗ p < .05. 
∗∗∗ p < .001. 
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.3. Mediation analyses 

.3.1. Indirect effects 

Reviewing each individual relationship that composes the hypothe-

ized mediation pathways depicted in Fig. 1 , the results are as follows.

OVID diagnosis, death, and secondary stressors were associated with

ignificantly greater core belief violation and significantly less mean-

ng made of the pandemic (see path coefficients for parameter a in

ables 3 and 4 ). In turn, participants whose core beliefs were more vi-

lated by the pandemic or who made less meaning of the pandemic

eported significantly greater depression, general anxiety, and CA (see

ath coefficients for parameter b in Tables 4 and 5 ). 

The overall indirect effect of secondary COVID stressors, diagnosis,

nd death on CAS 2 scores and PHQ-4 scores was significant (i.e., the

ias corrected confidence intervals did not include zero). Specifically,

hen core belief violation served as the mediator, the indirect effect

as significant for unemployment (CAS: ab = 1.35, 95% CI: 1.00 to

.69; PHQ-4: ab = 0.75, 95% CI [0.56, .094]), increased cost of living

CAS: ab = 1.00, 95%CI [0.68, 1.33]; PHQ-4: ab = 0.57, 95% CI [0.38,

.76), loss of childcare (CAS: ab = 0.98, 95% CI [0.41, 1.58]; PHQ-4:

b = 0.56, 95% CI [0.23, 0.89]), COVID death (CAS: ab = 0.86, 95%

I [0.74, 0.99]; PHQ-4: ab = 0.51, 95% CI [0.43, 0.59]), and COVID

iagnosis (CAS: ab = 2.57, 95% CI [2.14, 1.98]; PHQ-4: ab = 1.53, 95%

I [1.28, 1.79.]). When meaning making served as the mediator, the

ndirect effect was significant for unemployment (CAS: ab = 0.58, 95%

I: [0.40, 0.79]; PHQ-4: ab = 0.36, 95% CI: [0.25, 0.49]), increased

ost of living (CAS: ab = 0.29, 95%CI [0.12, 0.47]; PHQ-4: ab = 0.19,

5%CI [0.08, 0.30]), COVID death (CAS: ab = 0.23, 95% CI [0.17,

.30]); PHQ-4: ab = 0.16, 95% CI [0.11, 0.21]), and COVID diagno-

is (CAS: ab = 0.64, 95% CI [0.41, 0.89]; PHQ-4: ab = 0.43, 95% CI

0.28, 0.61]). Of note, the indirect effect of losing childcare was not sig-

ificant when meaning making served as the mediator (CAS: ab = 0.20,

5% CI [ − 0.10, 0.52]; PHQ-4: ab = 0.13, 95% CI [ − 0.07, 0.33]). In other

ords, the association of childcare loss with depression, general anxiety,

nd CA was mediated only by core belief violation, and not by meaning

aking. 

.3.2. Direct effects 

Results pertaining to the direct effect of each COVID stressor can be

ound in Tables 4 and 5 (see parameter c’ ). COVID death and diagno-

is demonstrated a direct effect, indicating that each has a relationship
nd meaning making. Similarly, the significance of each regression coefficient 

n the final regression model remains unchanged. 

s  

a  

l  

b  
ith depression, anxiety, and CA that is independent of core belief vio-

ation and meaning making. Secondary stressors also demonstrated di-

ect effects, but only when meaning making served as a mediator or

hen the PHQ-4 served as the outcome. By contrast, when core be-

ief violation served as the mediator, none of the secondary stressors

howed a direct effect on CA. In other words, core belief violation ap-

ears to fully mediate the impact of each secondary stressor on CA. Of

ote, when core belief violation served as the mediator, losing child-

are was the only secondary stressor that did not demonstrate a di-

ect effect on PHQ-4 scores, suggesting that core belief violation also

ully mediates the impact of childcare loss on depression and general

nxiety. 

. Discussion 

This is the first study that describes cognitive processes that ap-

ear to regulate how the pandemic influences mental health. These pro-

esses, core belief violation and disrupted meaning making, explained

he severity of mental health symptoms to a greater degree than did mul-

iple, substantial COVID stressors. Specifically, core belief violation and

isrupted meaning making accounted for nearly a quarter of the vari-

nce in depression and general anxiety, which is twice the variance ex-

lained collectively by demographics (gender, age, ethnicity, and educa-

ion), direct COVID stressors (diagnosis and death), and indirect COVID

tressors (unemployment, loss of childcare, and increased living costs).

his is particularly striking given that the COVID stressors and the de-

ographic variables assessed in this study have been associated with

andemic mental health in previous research (e.g., Mazza et al., 2020 ;

ark et al., 2020 ; Wang et al., 2020 ) and in this study (see Table 2 ).

hen coronavirus anxiety (CA) was examined as an outcome, the re-

ults were similar with nearly a third of the variance in CA explained

y core belief violation and disrupted meaning making, as compared

ith one fifth explained by demographics and COVID stressors. Core

elief violation also had significantly stronger correlations with all men-

al health outcomes than did experiencing a COVID death or diagnosis.

n fact, when core belief violation and disrupted meaning making were

ccounted for, experiencing a COVID death no longer significantly pre-

icted depression and general anxiety. Such findings suggest that these

ognitive processes are more closely related to pandemic mental health

han both direct and indirect COVID stressors. Crucially, both cognitive

rocesses appear to mediate the influence of pandemic stressors on the

everity of depression, general anxiety, and CA. Specifically, both direct

nd indirect COVID stressors were associated with increased core be-

ief violation and decreased meaning making. In turn, those whose core

eliefs were more violated by the pandemic and those who made less
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eaning of the pandemic experienced greater depression, general anxi-

ty, and CA. These findings highlight two cognitive processes as shared

xplanatory mechanisms mediating the adverse mental health impacts

f multiple, diverse pandemic stressors. 

The first of these processes, core belief violation, appears to dictate

hether the pandemic is experienced as a traumatic event. The assump-

ive world theory of trauma posits that on a cognitive level traumatic

xperiences are defined by the disruption of core beliefs ( Cann et al.,

010 ; Janoff-Bulman, 1989 ; Park and Kennedy, 2017 ; Park et al., 2016 ).

ccording to this theory, if an event undermines foundational, largely

mplicit beliefs that govern everyday functioning, it takes on a traumatic

uality. Applying this theory to COVID suggests that it is not the objec-

ive circumstances of the pandemic but rather their impact on core be-

iefs that determines whether the pandemic is experienced in a manner

hat is characteristic of a trauma, even in cases where the pandemic does

resent threat of death and/or serious injury. Within this framework, the

tudy’s findings suggest that the presence of core belief violation, and

he ensuing disorientation as to the self, the world, and the future, es-

ablishes the perceived catastrophic, existentially-threatening nature of

he pandemic, resulting in symptoms of depression, anxiety, and CA. 

Of course, given the nature of the pandemic, there may be circum-

tances in which core belief violation is largely unavoidable. In the af-

ermath of such violation, stress-coping literature describes how making

eaning can function as a second cognitive process mediating mental

ealth. The meaning making process entails revision of violated beliefs,

endering such beliefs more useful and adaptive ( Boelen et al., 2015 ;

eimeyer, 2019 ; Park, 2010 ). For example, COVID illness may chal-

enge the notion that one’s life circumstances are stable and secure, but

aking meaning of COVID illness can foster a more nuanced belief that

ife should be cherished and lived fully precisely because stability and

ecurity are not guaranteed. As another example, a COVID job loss could

nitially undermine achievement-oriented definitions of self-worth, but

ltimately lead one to consider new sources of self-worth such as perse-

erance despite setbacks. In each case, the pandemic violates core be-

iefs, which are then modified giving rise to new and reaffirming mean-

ngs. 

Alternatively, in cases where the pandemic deals a crippling blow

o one’s belief system, consequent attempts to make meaning by engag-

ng in a sweeping reconstruction of devastated beliefs about the self,

he world, and the future may become exceedingly strenuous, unpro-

uctive, and ultimately insurmountable ( Neimeyer, 2019 ; Park, 2010 ).

ndeed, each of the considerable pandemic stressors examined in this

tudy – loss of livelihood, increased costs of living, loss of child care,

OVID illness, and the COVID death of a significant relational figure –

as associated with less meaning made of the pandemic. Crucially, par-

icipants who struggled to make meaning also experienced more severe

epression, anxiety, and CA. Similar findings have been demonstrated

n grief research, where a variety of loss-related stressors, ranging from

iolent cause of death to low post-loss social support, have been found to

xacerbate mental health symptoms by undermining survivors’ capacity

o make meaning of their grief ( Boelen et al., 2015 ; Milman et al., 2018 ,

019a ; Rozalski et al., 2017 ). Perhaps then, as is the case with grief

nd stress-coping more generally, adapting to the challenges posed by

he pandemic depends substantially on one’s ability to make meaning

f these challenges. In other words, as suggested by the work of Vic-

or Frankl, it may be that we are “ready and willing to shoulder any

uffering ” as long as we can “see a meaning in it ” ( Frankl, 1961 , p. 5). 

Together, this study’s findings suggest that the effects of pandemic

tressors on mental health are relayed by core belief violation and dis-

upted meaning making. In other words, it may be that pandemic stres-

ors in general, not only the ones examined in this study, exert their

nfluence on mental health via these two cognitive processes. Indeed,

he considerable portion of symptom severity accounted for by core be-

ief violation and meaning making – significantly more than the portion

ccounted for by demographic variables and pandemic stressors, includ-
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Table 5 

Testing the mediation hypothesis with meaning made as the mediator. 

Model predicting meaning made Model predicting personal health questionnaire-4 Model predicting coronavirus anxiety scale 2 

Pr Coeff SE p Pr Coeff SE P Pr Coeff SE p 

COVID diagnosis a − 2.43 ∗∗∗ 0.41 < .001 c’ 1.53 ∗∗∗ 0.23 < .001 c’ 4.98 ∗∗∗ 0.33 < .001 

Meaning made ___ ___ ___ b − .18 ∗∗∗ 0.01 < .001 b − .26 ∗∗∗ 0.02 < .001 

R 2 = .02 ∗∗∗ R 2 = .12 ∗∗∗ R 2 = .19 ∗∗ 

COVID death a − .90 ∗∗∗ 0.11 < .001 c’ .50 ∗∗∗ 0.06 < .001 c’ 1.37 ∗∗∗ 0.09 < .001 

Meaning made ___ ___ ___ b − .17 ∗∗∗ 0.01 < .001 b − .25 ∗∗∗ 0.02 < .001 

R 2 = .03 ∗∗∗ R 2 = .12 ∗∗∗ R 2 = .18 ∗∗∗ 

Unemployment a − 2.03 ∗∗∗ 0.32 < .001 c’ 1.21 ∗∗∗ 0.18 < .001 c’ 0.68 ∗ 0.27 < .05 

Meaning made ___ ___ ___ b − .18 ∗∗∗ 0.01 < .001 b − .29 ∗∗∗ 0.02 < .001 

R 2 = .02 ∗∗∗ R 2 = .12 ∗∗∗ R 2 = 
Childcare loss a − .68 0.54 .21 c’ .80 ∗∗∗ 0.30 < .01 c’ 1.43 ∗∗ 0.46 < .01 

Meaning made ___ ___ ___ b − .19 ∗∗∗ 0.01 < .001 b − .29 ∗∗∗ 0.08 < .001 

R 2 = .00 R 2 = 0.10 R 2 = .11 ∗∗∗ 

Increased living cost a − 1.01 ∗∗∗ 0.30 < .001 c’ .82 ∗∗∗ 0.17 < .001 c’ 1.00 ∗∗∗ 0.25 < .001 

Meaning made ___ ___ ___ b − .18 ∗∗∗ 0.01 < .001 b − .29 ∗∗∗ 0.02 < .001 

R 2 = .01 ∗∗∗ R 2 = .11 ∗∗∗ R 2 = .12 ∗∗∗ 

Note. . Pr = Parameter indicated by a, b, or c’ representing each relationship in the mediation model depicted in Fig. 1 . Coeff = Regression coefficient for each 

parameter, a, b, or c ’ , in the mediation model depicted in Fig. 1 . 
∗ p < .05. 
∗∗ p < .01. 
∗∗∗ p < .001. 
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ng illness and bereavement – may reflect the broad role they play in

egulating mental health during the pandemic. 

Further support for this notion also comes from previous research

xamining the counterintuitive finding that engaging in social isola-

ion offers a protective psychological function during the pandemic

 Milman et al., 2020a , 2020b ). This research demonstrated that despite

he seemingly stressful nature of social isolation, the choice to socially

solate appears to mitigate CA by facilitating meaning making of the pan-

emic and by preserving core beliefs in the controllable and predictable

ature of the world. Similar findings were reported by a study demon-

trating that, during the pandemic, intact core beliefs are associated with

reater sense of meaning and life satisfaction, which in turn are associ-

ted with lower anxiety and COVID stress ( Trzebi ń ski et al., 2020 ). In

ther words, while violation of core beliefs and disrupted meaning mak-

ng appear to mediate poor outcomes, the preservation of core beliefs

nd enhanced meaning making appear to mediate improved outcomes. 

Most pandemic stressors, including all those examined in this study,

re not directly modifiable. By contrast, core belief violation and mean-

ng making are cognitive processes that can be influenced in a clinical

etting, and as such, offer a target for intervention. For example, a clin-

cian might recognize that career endeavors are central to the identity

f a client who has experienced a COVID job loss. The clinician might

hen work collaboratively to find meaning in this pandemic-imposed

ircumstance by reframing the job loss in terms of opportunities to con-

ider new career trajectories or by bolstering relational aspects of the

lient’s identity in a compensatory fashion (e.g., investing in family re-

ationships that may have been neglected). This approach to working

ith pandemic mental health draws on well-established psychotherapy

raditions. For example, existential and narrative interventions use cog-

itive and experiential techniques to elicit and where necessary, support

lients in reconsidering their identities, life stories, and worldviews so

s to better adapt to challenging events ( Kelly, 1955 ; Madigan, 2011 ;

ay and Yalom, 1989 ; Neimeyer, 2009 , 2012 ; White, 2007 ). Using

 more solution-focused and directive approach, cognitive behavioral

herapy focuses on identifying and challenging beliefs that are no longer

daptive and/or accurate representations of the client’s life experiences

 Beck and Beck, 2011 ; Boelen and van Den Bout, 2012 ; Wenzel, 2012 ).

hese and other evidence-based therapies can inform clinicians working

o mitigate the mental health toll of the pandemic by offering a variety

f techniques for recognizing how the pandemic may have threatened a

lient’s belief system and how this threat can be negotiated. Given the

nprecedented nature of the COVID pandemic and its sweeping impacts
n daily life, this research provides crucial insights and guidance on how

e can apply and adapt existing psychotherapy approaches to working

ith a wide variety of pandemic circumstances. 

Some limitations must be considered when interpreting the find-

ngs from this research. This study was conducted entirely within the

S. Thus, despite the representativeness of the study’s sample, in terms

f ethnicity and education in the US, as well as its diversity in terms

f gender, age, and geographical area of residence within the US (see

able 1 ), it is unclear how the study’s findings translate to the global

andemic experience. Nevertheless, preliminary research has suggested

hat core belief violation and meaning making are relevant to COVID

ental health in other national contexts ( Trzebi ń ski et al., 2020 ). In

ddition, although the PHQ-4 is a validated and widely-used screening

nstrument adopted by the Centers for Disease Control and Prevention to

ollect national mental health statistics on the impact of the COVID-19

andemic ( Centers for Disease Control and Prevention, 2020 ), it does

ot provide a multidimensional evaluation of depression and anxiety.

hus, future research would benefit from testing the proposed model of

andemic health internationally and with the use of a more detailed

ssessment of depressive and anxious symptomatology. Furthermore,

his study employed a cross-sectional design, and therefore could not

xclude the possibility of alternative causal orders in the hypothesized

elationships. Despite research highlighting core belief violation and dis-

upted meaning making as processes driving poor mental health follow-

ng stressful events ( Boelen et al., 2015 ; Milman et al., 2018 , 2019a ;

eimeyer, 2019 ; Park, 2010 ), the reverse is also possible: it may be that

oor mental health violates core beliefs and disrupts meaning making.

owever, this scenario is particularly unlikely in the case of CA, which is

efined exclusively in terms of physical symptoms such as lightheaded-

ess and loss of appetite. Conceptually, broad physical symptoms of this

ature have not been identified as causal factors undermining specific

eliefs about the self, the world, and the future. Yet another possibility is

hat pandemic stressors directly disrupt mental health, core beliefs, and

eaning making; in turn, poor mental health, violated core beliefs, and

ow levels of meaning may then mutually exacerbate one another over

ime. The plausibility of these various alternatives must be assessed us-

ng prospective longitudinal designs or intervention studies that address

andemic-related mental health by targeting challenged belief systems.

A final limitation of this study is related to the use of Amazon Me-

hanical Turk (MTurk) as a recruitment platform. Concerns have been

oiced regarding the physical isolation of MTurk participants, which can

ead to lack of survey comprehension or inattentiveness (e.g., if partici-
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ants are unable to easily seek clarification regarding questions), caus-

ng internal and external validity to be compromised ( Aruguete et al.,

019 ; Kees et al., 2017 ; Thomas and Clifford, 2017 ). As such, scholar-

hip recommends the use of multiple screener item sets assessing partic-

pant attentiveness, comprehension, and other types of problematic re-

ponding ( Thomas and Clifford, 2017 ). This study did not employ such

creener items because maintaining survey brevity while accommodat-

ng measurement of all necessary constructs was a priority. As a result,

he study’s findings may be limited by decreased reliability of data. On

he other hand, a review article has suggested that in-person survey com-

letion may give researchers a false confidence regarding the reliability

f their data as rates of participant inattentiveness and lack of compre-

ension were found to comparable to that of MTurk studies ( Thomas and

lifford, 2017 ). Thus, while the absence of screener items may limit the

eliability of the data, this effect is not likely to be more pronounced

han it would have been if in-person survey completion were employed.

Despite these limitations, the study is bolstered by the consistent

nding of significant mediation across multiple, diverse pandemic stres-

ors and across three distinct mental health outcomes. As such, the study

rovides compelling preliminary support for a parsimonious, unifying

odel wherein violation of core beliefs and the inability to make mean-

ng of the pandemic serve as a final, common pathway undermining

ental health during the pandemic. This model has substantial explana-

ory power as it not only accounts for the effects of all the pandemic

tressors examined in this study but also clarifies the otherwise coun-

erintuitive finding that social isolation plays a protective psychological

unction during the pandemic ( Milman et al., 2020a ). Future research

ould benefit from examining other pandemic stressors identified in the

iterature, including variables that heighten the perception of COVID

hreat, such as exposure to media and social interactions that catastro-

hize the pandemic ( Dryhurst et al., 2020 ; Garfin et al., 2020 ). 
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