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Abstract

This study aimed to characterize within-person pre-COVID-19 and COVID-19 transdiagnostic 

anxiety and depression symptom trajectories in emerging adults and determine the roles of 

neuroticism and behavioral activation in predicting these COVID-19-related changes. We recruited 

a sample of 342 emerging adults (ages 18-19 at baseline) who were screened on neuroticism 

and behavioral activation and completed symptom questionnaires on multiple occasions before 

and after the start of the pandemic. We examined estimates of the symptom factors of General 

Distress, Anhedonia-Apprehension and Fears at each wave. The Stress Amplification Model 

predicts a multiplicative neuroticism-adversity interaction with those high on neuroticism showing 

the greatest symptom increases to the pandemic. The Stably Elevated Negative Affect Model is an 

additive model and predicts that persons high on neuroticism will display elevated symptoms at 

every wave. General Distress and Anhedonia-Apprehension showed large increases from the pre-

COVID-19 to COVID-19 transition then decreased thereafter. The increase brought the average 

General Distress score to clinical levels at the first COVID-19 wave. There was a small decrease 

in Fears from the pre-COVID-19 to COVID-19 transition followed by a large increase. Thus, 

COVID-19 was associated with both increases in psychological symptoms and some resilience. 

Neuroticism positively predicted the pre-COVID-19 to COVID-19 transition change in Fears but 

was associated with a dampening of increases in General Distress and Anhedonia-Apprehension. 

The results disconfirmed the stress amplification model of neuroticism but partially supported the 

stably elevated negative affect model.
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General Scientific Summary

Research on the mental health effects of the COVID-19 pandemic on the average individual 

remains an urgent priority and little is known about the factors predicting changes in anxiety 

and depression associated with the COVID-19 pandemic. This study documented that COVID-19 

was associated with both increases in anxiety and depression symptoms and some resilience. 

Elevations on the personality trait of neuroticism predicted smaller initial pre-COVID-19 to 

COVID-19 transition decreases in Fears but surprisingly were associated with a dampening of 

initial increases in other dimensions of anxiety and depression symptoms.

Keywords

neuroticism; behavioral activation; COVID-19; transdiagnostic symptoms; stably elevated negative 
affect model

The coronavirus pandemic (COVID-19) has had wide-spread effects on our lives. To protect 

physical health, many have spent considerable time apart from friends and family. The 

World Health Organization reports about half a billion confirmed cases of the virus and 

about 6 million individuals have already died from it (World Health Organization, 2021). 

Schools, offices, gyms, restaurants, and more were closed, and large social gatherings were 

prohibited. Additionally, unemployment sky-rocketed and childcare was scarce. In short, 

the pandemic created chronic and pervasive stressors for the average individual. And as 

many social and physical activities were restricted, there were significant barriers to enacting 

positive coping strategies and partaking in rewarding activities. Therefore, we expect the 

average individual experienced significant declines in mental health during the pandemic. 

However, research on the mental health effects of the COVID-19 pandemic on the average 

individual remains an urgent priority (Holmes et al., 2020).

Preliminary research suggests that this pandemic has had psychological effects on the 

average individual (e.g., Jones et al., 2021). For example, as of May 2020, the American 

Psychiatric Association (American Psychiatric Association, 2020) reported that 36% of 

respondents believed the pandemic was having a serious impact on their mental health. 

Additionally, 48% of Americans reported anxiety about getting COVID-19 and 62% 

reported anxiety about family and loved ones contracting COVID-19. Other negative 

psychological effects endorsed include confusion, frustration, boredom and stigma (Brooks 

et al., 2020). However, while this work provides a snapshot of mental health, there is need 

for comparisons of average pre-COVID-19 and COVID-19 trajectories to elucidate whether 

there have been average within-person changes in symptoms and how large they have been.

Existing data tells us little about what factors render some more vulnerable to the adverse 

consequences of this pandemic. Some evidence suggests that adolescents and emerging 

adults are at elevated risk (e.g., Kujawa et al., 2020; Nocentini, Palladino & Menesini, 

2021). One study found that higher levels of early life stress and current perceptions of stress 

among adolescents further elevated their risk (Gotlib et al., 2021). Another study found that 

trait disgust proneness may be a diathesis for anxiety responses to COVID-19 (Cox et al., 

2020). Of most relevance to the current study, one study found that neuroticism significantly 
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predicted the total score on depression, anxiety and stress scales among the elderly measured 

during the COVID-19 pandemic, adjusting for pre-pandemic levels (Gonneaudet al., 2021). 

More evidence regarding neuroticism is needed, especially from studies that compare pre-

COVID-19 to COVID-19 trajectories and focus on additional age groups.

We conceptualize neuroticism as a personality trait or a propensity that is relatively 

temporally stable in contrast to symptoms of anxiety and depression, which may be more 

time-varying states. Neuroticism is associated with high levels of negative affect, is heritable 

(40-60%) and has overlapping genetic liability with major depression (e.g., Shackman et 

al., 2016). Two alternative diathesis-stress conceptualizations of neuroticism have been 

proposed: the Stress Amplification Model and the Stably Elevated Negative Affect Model 

(e.g., Shackman et al., 2016). The Stress Amplification Model posits that neuroticism 

is associated with greater sensitivity to stress and predicts a multiplicative neuroticism-

adversity interaction (e.g., Kendler et al., 2004; Lahey, 2009; Mineka & Zinbarg, 2006). 

In contrast, the Stably Elevated Negative Affect Model (e.g., Bolger & Shilling, 1991; 

Watson & Clark, 1984) is an additive diathesis-stress model and posits that persons high 

in Neuroticism will display elevated negative affect under any circumstances. Though these 

two models are not necessarily mutually exclusive, pre-COVID-19 pandemic results in 

young adults provide more support for the stably elevated negative affect model than for 

the stress amplification model (e.g., Mineka et al., 2020). Whereas Gonneaudet al. (2021) 

reported on neuroticism as a predictor of negative affect symptoms during COVID-19, they 

didn’t report their results in a manner permitting the stress amplification and stably elevated 

negative affect models to be contrasted. Thus, more work on this important theoretical 

question is needed.

Other individual difference predictors remain largely unknown, and more work is needed to 

identify vulnerabilities. Another personality factor closely related to individual differences in 

affectivity is behavioral activation system (BAS) strength. BAS is a psychological construct 

linked to reward sensitivity and the motivational system responsible for regulating positive 

affect and approach motivation (Gray & McNaughton, 2000). Of particular relevance to this 

investigation, low reward sensitivity may underlie anhedonia (Rizvi et al., 2016). Thus, low 

BAS scores may predict COVID-19-related increases in anhedonia.

An important consideration when studying symptoms of depressive and anxiety disorders 

is that these disorders have high rates of comorbidity (Kalin, 2020). This comorbidity can 

be modeled by a relatively small number of transdiagnostic symptom factors (Krueger & 

Eaton, 2015). The tri-level model of the structure of anxiety and depression symptoms 

contains three transdiagnostic factors: General Distress, Anhedonia-Apprehension and Fears 

(Prenoveau et al., 2010; Naragon-Gainey et al., 2016). General Distress taps symptoms 

common to all the anxiety and depressive disorders; Anhedonia-Apprehension is more 

specific to unipolar depression, social anxiety disorder and generalized anxiety disorder; 

and Fears taps symptoms more specific to agoraphobia, the specific phobias, social anxiety 

disorder and obsessive-compulsive disorder. By focusing on these transdiagnostic factors, 

we address symptoms common to many of the anxiety and depressive disorders in a 

parsimonious fashion.
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The tri-level model also has significant overlap with the Hierarchical Taxonomy of 

Psychopathology (HiTOP; Kotov et al., 2017) - a consensual model of the structure of 

mental disorders that is becoming very influential. The key substantive difference between 

these two models is that HiTOP is broader than the tri-level model, including many forms 

of psychopathology in addition to anxiety and unipolar depressive disorders. However, the 

HiTOP Internalizing Spectrum is highly similar to the tri-level model with the primary 

differences being in terminology used (e.g., spectra versus a broad factor, subfactor versus 

an intermediate breadth factor, syndrome/disorder versus narrow breadth factor) and that 

the HITOP Internalizing Spectrum includes additional forms of internalizing that are not 

represented in the tri-level model (e.g., sexual problems, eating problems). Almost certainly, 

however, the tri-level General Distress, Anhedonia-Apprehension and Fears factors overlap 

substantially, respectively, with the HiTOP Internalizing spectra factor, Distress and Fear 

subfactors.

The primary aims of this project are threefold. The first is to examine COVID-19-associated 

changes in transdiagnostic symptoms of depression and anxiety by characterizing within-

person average pre-COVID-19 and COVID-19 tri-level model trans-diagnostic symptom 

trajectories in a sample of emerging adults. The second is to test neuroticism’s role 

in vulnerability to these COVID-19-related changes and, in doing so, to test the Stress 

Amplification and Stably Elevated Negative Affect Models of neuroticism. The third is to 

test whether BAS is a predictor of COVID-19-related changes in Anhedonia-Apprehension.

Method

Participants

Participants were recruited from the Brain, Motivation and Personality Development 

(BrainMAPD) project, a NIMH-funded study examining threat- and reward-related neural 

circuitries in relation to anxiety and depression symptom dimensions. Initial eligibility was 

assessed by quasi-orthogonal screening questionnaires measuring reward sensitivity and 

threat sensitivity (Behavioral Activation Scale, BAS; Eysenck Personality Questionnaire-

Neuroticism, EPQ-R-N).

Recruitment ensured sampling from high/mid/low ranges (tertiles) on both scales, with 

oversampling from the two diagonals of their bivariate space (i.e., high EPQ-R-N/high 

BAS, low EPQ-R-N/low BAS, mid EPQ-R-N/mid BAS, high EPQ-R-N/low BAS and low 

EPQ-R-N/high BAS). To be eligible, participants had to be between the ages of 18-19, 

right-handed and fluent in English. Those who met diagnostic criteria for DSM-5 (American 

Psychiatric Association, 2013) bipolar disorder or psychotic disorder, or current, severe 

substance use disorder were excluded, as were participants with MRI contraindications, 

and color-blindness. Eligible individuals were invited to participate and scheduled for a 

diagnostic interview conducted by trained research coordinators or graduate-level students. 

The current sample consisted of 342 individuals (66.3 % females, 33.4% males, and 

.31% transgender). The racial composition of the sample was 51.3% White, 30% Asian, 

7.5% Multiracial, 9% Black, 1.9% Native American, and 0% Pacific Islander with 25.9% 

identifying their ethnicity as Hispanic/Latino.
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Measures

Self-report Assessment of Symptoms—Participants completed 101 questionnaire 

items from anxiety and depression measures. Sixty-seven were those used to create the 

tri-level hierarchical model originally (Prenoveau et al., 2010), originating from five 

questionnaires: the Fear Survey Schedule-II (FSS; Geer, 1965), the Albany Panic and Phobia 

Questionnaire (APPQ; Rapee et al., 1994), the Self-Consciousness subscale of the Social 

Phobia Scale (SPS; Mattick & Clarke, 1998; Zinbarg & Barlow, 1996), the Inventory to 

Diagnose Depression (IDD; Zimmerman & Coryell, 1987), and the Mood and Anxiety 

Symptom Questionnaire (MASQ; Watson et al., 1995). The remaining 34 items included 

the 16 Penn State Worry Questionnaire items (PSWQ; Meyer et al., 1990) and the 18 

Obsessive-Compulsive Inventory Revised items (OCI-R; Foa et al., 2002). The validity and 

reliability of each of these measures has been supported (e.g., Foa et al., 2002; Geer, 1965; 

Mattick & Clarke, 1998; Meyer et al., 1990; Prenoveau et al., 2010; Rapee et al., 1994; 

Watson et al., 1995; Zimmerman & Coryell, 1987; Zinbarg & Barlow, 1996).

Behavioral Activation—The 13-item Behavioral Activation System (BAS) Scale assesses 

components of reward sensitivity with empirical evidence supporting its reliability and 

validity (Carver & White, 1994; Kelley et al., 2019). Of the personality dimensions in the 

highly influential Big Five Factor Model (e.g., Goldberg, 1993), Extraversion has been most 

frequently related to reward sensitivity (e.g., DeYoung et al., 2007). Thus, as a secondary 

assessment with some relevance to reward sensitivity, we also administered the 20-item 

Extraversion Scale from the Big Five Aspects Scales (BFAS-E; DeYoung et al., 2007). 

Empirical evidence supports the reliability and validity of the BFAS-E (DeYoung et al., 

2007). Given its secondary status as a measure of reward sensitivity, we considered the 

BFAS-E results to be exploratory and present them in the online Supplement.

Neuroticism—We administered 12 items from the Neuroticism scale of the Eysenck 

Personality Questionnaire (EPQ-R-N; Eysenck & Eysenck, 1975) Empirical evidence 

supports the reliability and validity of the original, 24-item EPQ-R-N (Eysenck & Eysenck, 

1975). As a screening instrument to be administered to as large a sample as possible, we 

thought it important to use as brief a version as possible. Hence, with the permission of the 

publisher (EdITS), we shortened the instrument based on the results from Mor et al. (2008) 

– our previous study with a similar age group sampled from the identical geographical 

locations. Thus, we selected items to (a) equally represent each of Mor et al.'s three group 

factors and (b) have strong loadings on their group factors and the General Neuroticism 

Factor. To minimize the loss of information associated with shortening the scale, we also 

switched the response format from the original yes/no to a 0 to 3 scale. Item Response 

Theory (e.g., Lord, 1980) predicts – and Rodebaugh et al.’s (2004) Brief Fear of Negative 

Evaluation Scale results illustrate – that this response format change should increase the 

information provided by each item. A confirmatory factor analysis (CFA) of a hierarchical 

model containing three group factors and a general factor of the 12-item version in the 

screening sample for this study provided adequate fit (CFI=.92, RMSEA=.099, SRMR = 

.046). Based on that CFA, we estimated coefficient omegahierarchical (ωh; Zinbarg et al., 

2006); ωh equaled .88 (which compares favorably to the value reported by Mor et al., 2008).

Zinbarg et al. Page 5

J Psychopathol Clin Sci. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



T1 Diagnoses of Unipolar Depression and Anxiety Disorders—The Structured 

Clinical Interview for DSM-5, Research Version (SCID-RV; First et al., 2015) was used 

to assess for psychiatric diagnoses. All interviewers had at least a bachelor’s degree and 

underwent extensive training and supervision, and interviewers presented each completed 

SCID at a supervision meeting led by a doctoral-level supervisor to arrive at consensus. We 

have previously shown good inter-rater agreement for our DSM diagnoses (e.g., Prenoveau 

et al., 2010). At T1, 18.42% of the participants (n=61) met criteria for a current diagnosis 

of an anxiety disorder and 6.34% (n=21) met criteria for a current diagnosis of a unipolar 

depressive disorder (with 4.53% of the participants, n=15, meeting criteria for current 

diagnoses of an anxiety disorder and a unipolar depressive disorder).

Procedure

Participants who provided consent were invited to complete our self-report battery at 

baseline starting in January 2017. The BAS and EPQ-R-N scales were administered 

at baseline (T1) twice as screening assessments and three times during experimental 

sessions along with other questionnaires and laboratory tasks for a total of five possible 

administrations. Participants who completed the T1 battery were originally asked to retake it 

three times (n = 254, 241 and 190, respectively) at 10-month intervals following the baseline 

session. We re-contacted participants in May 2020 (40 months post-baseline) to ask them to 

consent to retake the battery at that time (n = 187), approximately 6 weeks later (n = 191) 

and a final time after approximately another 6 weeks later (n = 184). Figure 1 summarizes 

which measures were administered at each assessment wave. Participants were emailed a 

Qualtrics link to the battery at each wave and were compensated financially for their time 

upon completing each one.

We examined potential associations between missing data and key study variables. First, 

we computed the total number of missing observations for each participant (pre-COVID 

waves 1 – 4 and COVID waves 1 – 3). Then, we examined whether there were significant 

differences between those with complete data (n=132) vs those missing at least one wave of 

data (n=205) on the following variables measured at baseline: the average neuroticism item 

score, the average BAS item score, General Distress, Anhedonia-Apprehension and Fears. 

None of these differences were statistically significant and all were small in magnitude 

(∣Cohen’s d∣ ≤ .16). Next, we computed correlations between the total number of missing 

observations and the following variables, measured at baseline: the average neuroticism item 

score, the average BAS item score, General Distress, Anhedonia-Apprehension and Fears. 

None of these correlations were statistically significant and all were small in magnitude 

(ranging from −.06 to .06). Thus, there was no evidence for differential attrition as a function 

of baseline levels of neuroticism, BAS, General Distress, Anhedonia-Apprehension or Fears.

Data Analysis

All analyses were conducted in Mplus version 8.7 (Muthén & Muthén, 2015) using full-

information maximum likelihood to accommodate missing data and we interpreted fit 

using the following three fit indices: the comparative fit index (CFI), the standardized root-

mean-square residual (SRMR), and the root-mean-square error of approximation (RMSEA). 

Following published conventions (Hu & Bentler, 1999), cutoffs for adequate fit were 
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CFI ≥ .90, RMSEA ≤ .06, and SRMR ≤ .08. Following the recommendations of leading 

methodologists (Hu & Bentler, 1999, Marsh et al., 2004), we applied these standards 

flexibly rather than as rigid rules (i.e., we accepted a model as providing acceptable fit 

if it met the cutoffs for two of our three indices).

Tri-level Symptom Factor Scores—We fit the tri-level model at T1 (as reported by 

Zinbarg et al., 2022, fit was good - CFI = .98, RMSEA = .022, SRMR = .06 – and 

better than several comparison models). Supplement Table 1 presents the unstandardized 

factor loadings for the General Distress, Anhedonia-Apprehension and Fears factors and 

Supplement Table 2 presents the unstandardized factor loadings for the narrow group 

factors. Next, we extracted factor score estimates of General Distress and Anhedonia-

Apprehension and Fears at each wave by specifying a version of the model at each 

subsequent wave that was scalar invariant in relation to the first. That is, we constrained 

unstandardized loadings and thresholds to equal the values at T1 (Supplement Table 1 

presents the unstandardized factor loadings at T1). Our constraining of loadings and 

thresholds at every wave subsequent to the first allowed interpretation of standardized 

change with respect to the original factor score estimation derived at T1 (with all factors 

having M = 0 and SD = 1 at T1). Supplement Tables 3 - 5 present the correlations among the 

factor score estimates for each factor with itself over time.

Examination of the relative frequency distributions of General Distress factor scores at T1 

suggested that a score of approximately .5 was where the distributions for those with a 

current diagnosis of an anxiety disorder or unipolar depressive disorder and those without 

such a diagnosis crossed and therefore is a reasonable cutoff for clinical levels (Jacobson 

& Truax, 1991). Indeed, a cutoff of .5 on T1 General Distress significantly discriminated 

among (1) those without a T1 current diagnosis of an anxiety disorder or unipolar depressive 

disorder, (2) those with one of these two types of diagnosis, and (3) with both of these types 

of diagnoses (χ2 = 56.53, df = 2, p ≤ .001). The percentage of individuals scoring at or 

above this cutoff for these three groups, respectively, were 21.1%, 59.6% and 100%. Based 

on this cutoff, 29.1% of the overall sample scored within the clinical range on T1 General 

Distress, suggesting that clinical elevations were relatively common in this sample.

Piecewise Latent Growth Curve Models (PLGCMs)—Our PLGCMs focused on one 

symptom dimension at a time. In other words, unconditional and conditional trajectory 

modeling was always limited to one factor of interest, using factor scores as described 

above. We began the unconditional modeling for each factor with a single piece PLGCM 

and examined progressively more complex models up to a three-piece PLGCM with the first 

piece corresponding to the pre-COVID-19 waves (from 0 to 30 months), the second piece 

to the pre-COVID-19 to COVID-19 transition (i.e., the change from the last pre-COVID-19 

wave, at 30 months, to the first COVID-19 wave, at 40 months) and the final piece to our 

COVID-19 maintenance period (i.e., from the first COVID-19 wave, at 40 months, to the 

third COVID-19 wave, at 43 months).

Measurement Models for Neuroticism and Behavioral Activation—A general 

neuroticism factor and general behavioral activation factor were modeled from EPQ-R-N 

and BAS items, respectively, as latent variables in our conditional PLGCMs. To generate 
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latent variables corresponding to neuroticism and behavioral activation, we carried out 

several processing steps. First, we computed means of each neuroticism and behavioral 

activation item based on the available data at T1 (as stated above, both the EPQ-R-N and 

BAS were administered five times at T1). Data from at least one of the T1 screening 

assessments and at least one of the T1 experimental sessions were required to compute 

item means (when this rule was not met, data were treated as missing). After means were 

computed for each item, we used these means to fit hierarchical models of neuroticism and 

behavioral activation.

For the neuroticism model, we specified three group factors which were labeled Depression 

(4 items). Self-Consciousness (3 items), and Anxiety (4 items) in accordance with the results 

of Mor et al. (2008). All these indicators also loaded on a general factor in addition to a 

single item not used as an indicator of any group factor for a total of 12 general factor 

loadings. All factors were constrained to be orthogonal. We also constrained two item 

residual variances to zero. Model fit was adequate on two of our three fit indices (χ2(45) = 

170.99, CFI = .96, RMSEA = .094, SRMR = .03). Table 1 presents the standardized factor 

loadings for the neuroticism model.

In the behavioral activation model, there were also three group factors. They were labeled 

Drive (4 items), Reward Responsivity (5 items), and Fun Seeking (4 items) in accordance 

with the original scale guidelines (Carver & White, 1994). The general factor (13 items) was 

defined by all those items that loaded on the group factors with no additional items beyond 

these indicators. All factors were constrained to be orthogonal. This hierarchical structure 

was found to fit best in a previous study (Kelley et al., 2019). We observed adequate fit 

of the behavioral activation model on each examined fit index, except RMSEA (χ2(52) = 

193.19, CFI = .94, RMSEA = .093, SRMR = .05). Table 2 displays the standardized factor 

loadings for the behavioral activation model. Measurement model results for the BFAS-E are 

presented in the Supplement.

Transparency and openness—The raw data on which study conclusions are based are 

available upon request from RZ. The Mplus input (and output) files containing the syntax 

to reproduce the analyses conducted for this study are also available upon request from RZ. 

The materials described in the methods section are also available upon request from RZ with 

the exception of our revision of the EPQ-R-N scale as the EPQ-R-N scale is copyrighted. 

This study was not pre-registered.

Results

Unconditional PLGCMs

General Distress—The best fitting PLGCM for General Distress was a 3-piece model 

with the first piece consisting of only an intercept and with the slope of the second piece 

regressed on the intercept (see Table 3). As can be seen in Figure 2, the trajectory of General 

Distress was relatively flat over the pre-COVID-19 waves. As shown in Figure 2 and Table 

4, there was a large (almost .5 SD) increase in General Distress from the pre-COVID-19 to 

COVID-19 transition that brought the unconditional PLCGM at the first COVID-19 wave 

to the cutoff (.5) for clinical levels of General Distress. This increase was followed by a 
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large decrease in General Distress over the COVID-19 maintenance period back to around 

pre-COVID-19 levels.

Anhedonia-Apprehension—The best fitting PLGCM for Anhedonia-Apprehension was 

a 3-piece model with the first piece including both an intercept and a linear slope and the 

slope of the second piece regressed on the intercept (see Table 3). As can be seen in Figure 

2, the trajectory of Anhedonia-Apprehension increased over the pre-COVID-19 waves (with 

the mean slope equaling about .14 SD per wave as shown in Table 4). As shown in Figure 

2 and Table 4, there was a large (almost .6 SD) increase in Anhedonia-Apprehension 

from the pre-COVID-19 to COVID-19 transition followed by a large decrease in Anhedonia-

Apprehension over the COVID-19 maintenance period (back to around the level they would 

have been had the Anhedonia-Apprehension pre-COVID-19 trajectory continued).

Fears—The best fitting PLGCM for Fears was a 3-piece model with the first piece 

consisting of only an intercept (see Table 3). As can be seen in Figure 2, the trajectory 

of Fears was relatively flat over the pre-COVID-19 waves (as reflected in the intercept-

only first piece of the model). As shown in Figure 2 and Table 4, there was a small 

(approximately .2 SD) decrease in Fears from the pre-COVID-19 to COVID-19 transition 

followed by a large increase in Fears over the COVID-19 maintenance period.

Conditional PLGCMs

Prediction by the General Neuroticism Factor—Conditional PLGCMs including 

the General Neuroticism Factor as a predictor of the trajectory parameters fit adequately 

(except that the RMSEA point estimate for the General Distress model fell just short of 

the conventional cutoff; see Table 5). As shown in Table 6 and Figures 3 - 5, the General 

Neuroticism Factor significantly and positively predicted the intercept of all three symptom 

dimensions. In addition, the General Neuroticism Factor was a significant and positive 

predictor of the initial pre-COVID-19 to COVID-19 transition change in Fears (Table 6 and 

Figure 5). Thus, the higher one’s General Neuroticism Factor score, the smaller the decrease 

in Fears over the pre-COVID-19 to COVID-19 transition. The General Neuroticism Factor 

was also a significant negative predictor of the pre-COVID-19 to COVID-19 transition 

change in General Distress and Anhedonia-Apprehension (Table 6 and Figures 3 and 4). 

That is, the higher one’s General Neuroticism Factor score, the smaller the increases 

in General Distress and Anhedonia-Apprehension over the pre-COVID-19 to COVID-19 

transition. It should also be noted that based on the parameter estimates in Table 6, those 

who were at least 1 SD above the mean on the General Neuroticism Factor began the study 

(that is, had an intercept) in the clinical range on General Distress and tended to remain in 

the clinical range throughout the entire study.

Prediction by the General BAS Factor—Conditional PLGCMs including the general 

BAS factor as a predictor of the trajectory parameters fit adequately or better (see Table 

5). The only significant effect involving the general BAS factor was a significant, negative 

prediction of the Anhedonia-Apprehension intercept (Table 7). That is, the higher one’s 

general BAS factor score, the lower the baseline Anhedonia-Apprehension score. (Results 
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for the correlations of each observed personality trait item with the symptom scores are 

available upon request from REZ)

Discussion

The unconditional PLGCMs showed large increases in General Distress and Anhedonia-

Apprehension over the pre-COVID-19 to COVID-19 transition. Indeed, this increase was 

large enough to bring the unconditional PLGCM at the first COVID-19 wave to the 

previously derived cutoff for clinical levels of General Distress (.5). In contrast, there was 

an initial small decrease in Fears over the pre-COVID-19 to COVID-19 transition followed 

by a large increase in Fears over our COVID-19 maintenance period. Thus, there was a 

significant increase in symptoms at some point during our COVID-19 measurement waves 

for each of these three symptom dimensions. The present data therefore add to the growing 

literature documenting that COVID-19 has been associated with an increase in psychological 

distress (e.g., Aknin et al., 2021; Ettman et al., 2020;). Indeed, our General Distress results 

suggest that these elevations have often reached clinical levels.

The unconditional PLGCMs also showed large decreases in General Distress and 

Anhedonia-Apprehension following the initial increases, suggesting a relatively rapid 

recovery process for these two dimensions. In addition, as stated above, the unconditional 

PLGCMS showed an initial small decrease in Fears over the pre-COVID-19 to COVID-19 

transition. Accordingly, the present data for all three dimensions also add to a growing 

literature documenting at least some resilience in the face of the massive, widespread stress 

and hardship associated with COVID-19 (Aknin et al., 2021).

The neuroticism findings for General Distress and Anhedonia-Apprehension disconfirm the 

Stress Amplification model of neuroticism. Rather than amplifying the symptom increases in 

these two dimensions as that model predicts, neuroticism was associated with a significant 

dampening of these symptom increases. That the Anhedonia-Apprehension results show a 

cross-over pattern with the medium and low neuroticism participants having at least as high 

of Anhedonia-Apprehension elevations as the high neuroticism individuals in the first two 

waves of COVID-19 data collection even rules out a scaling artifact as an explanation for the 

Anhedonia-Apprehension neuroticism findings. And the Fears results do not provide much 

support for the stress amplification results as Figure 4 reveals a relatively flat trajectory over 

the pre-COVID-19 to COVID-19 transition for the high neuroticism participants (whereas 

the less neurotic participants showed a decrease in Fears over this transition).

The findings do provide some support for the Stably Elevated Negative Affect Model 

of neuroticism. Specifically, participants with high neuroticism showed elevated General 

Distress and Fears relative to those low in neuroticism at every wave. Finding greater 

support for the Stably Elevated Negative Affect Model than the Stress Amplification 

model of neuroticism replicates the pattern of findings reported by Mineka et al. (2020) 

and extends them to dimensional measures of transdiagnostic symptoms of anxiety and 

depression (Mineka et al. reported results for categorical diagnoses) and to the serious and 

widespread stressor of the COVID-19 pandemic.

Zinbarg et al. Page 10

J Psychopathol Clin Sci. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The Anhedonia-Apprehension results, however, clearly do not support the Stably Elevated 

Negative Affect Model of neuroticism. Perhaps this is because Anhedonia-Apprehension 

primarily reflects (the absence of) positive affect and we need a separate theoretical model 

of neuroticism’s association with positive affect than for its association with negative affect. 

One speculative explanation rests on neuroticism being associated with avoidant tendencies 

in general (Dunkley et al., 2006) with some evidence that this extends to avoidance of 

socializing (Danvers et al., 2020). Thus, those high on neuroticism may experience less of a 

drop in positive affect from socializing when socializing was severely restricted given they 

were avoidant of socializing prior to this pandemic. As this speculation - which we call the 

socially avoidant model of neuroticism and positive affect - was a post-hoc explanation of 

the current pattern of Anhedonia-Apprehension results, the present results cannot be said 

to either test or support it. Rather, the present results motivated the development of this 

hypothesis. Thus, future empirical tests are needed to interrogate the validity of the socially 

avoidant model of neuroticism and positive affect.

Limitations and Conclusion

Our study has at least six limitations. First, our initial wave of COVID-19 data occurred 

approximately three months after COVID-19 was declared a public health emergency 

and our final COVID-19 wave occurred only 3 months later. It is possible, therefore, 

that the increases in Anhedonia-Apprehension and General Distress preceded the start 

of this pandemic and that there were subsequent increases in these symptoms later in 

this pandemic. Second, as this study was not an experiment, something other than the 

COVID-19 pandemic may have accounted for the symptom increases we observed even if 

we were certain that the Anhedonia-Apprehension and General Distress increases followed 

the start of the pandemic. All research into the mental health effects of the pandemic suffers 

from this same limitation, however. Third, we cannot pinpoint the reasons why symptoms 

changed. We cannot say, for example, whether the increases we observed were more due 

to disruptions in people’s social lives, worry about infection, or loss of loved ones. Fourth, 

our sample consisted of young adults who were not selected on the basis of risk factors 

for the deleterious physical effects of COVID-19. It is possible that the effects described 

here could differ across development or among those more vulnerable to the physical effects 

of COVID-19. Fifth, demand may have played a role in the observed results given our 

sole reliance on self-report symptom measures, although the pattern of findings suggests 

otherwise. That is, demand biases would be more plausible had Fears initially increased 

(rather than decreased) and had General Distress and Anhedonia-Apprehension remained 

elevated (rather than declined) over the COVID-19 maintenance period.

The final limitation discussed here is that we oversampled on the two diagonals of the 

bivariate space defined by the EPQ-R-N and BAS such that the sample is not representative 

of any known population. Whereas some recommend using sampling weights to analyze 

oversampled data, doing so is a controversial practice that has been heavily criticized 

as limited in both applicability and interpretability (e.g., Gelman, 2007). Additionally, 

simulations reported by Hauner et al. (2014, p. 797) showed that “oversampling does not 

bias effect sizes to a degree that would typically impact results in behavioral research”.

Zinbarg et al. Page 11

J Psychopathol Clin Sci. Author manuscript; available in PMC 2024 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



This study also has several strengths, including well-characterized transdiagnostic symptom 

trajectories in individuals over a several year period prior to the start of the COVID-19 

pandemic and multiple waves of symptom assessment during the COVID-19 pandemic. 

As a result of these design features, this study documents within-participant increases in 

young adults in transdiagnostic symptoms of anxiety and depression above and beyond 

their pre-COVID-19 trajectories. Importantly, these increases were large enough to bring 

the unconditional PLCGM at the first COVID-19 wave to the cutoff for clinical levels 

of General Distress. In addition, the decreases we observed in General Distress and 

Anhedonia-Apprehension during our COVID-19 maintenance period point to at least some 

resilience among young adults. Because General Distress, Anhedonia-Apprehension and 

Fears almost certainly overlap substantially with the HiTOP dimensions of the Internalizing 

spectrum, Distress subfactor, and Fear subfactor, respectively, our results likely also have 

implications for how these HiTOP dimensions change over time and in response to potent 

stressors. Aspects of the present results also disconfirm the Stress Amplification Model of 

neuroticism and provide some support for the Stably Elevated Negative Affect Model of 

neuroticism. Finally, the present results generated a hypothesis, the socially avoidant model 

of neuroticism and positive affect, that awaits testing in future research.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Assessment Timeline for pre-COVID-19 and COVID-19 Waves
Note. The present study used an assessment schedule that involved an initial screening phase 

where participants completed two screening measures. Beginning at the pre-COVID-19 

wave 1 assessment, participants were assessed with the Structured Clinical Interview 

for DSM-5, Research Version (SCID-RV; First et al., 2015) and completed a self-report 

inventory of anxiety and depression symptoms. There were also three laboratory sessions 

where participants who participated in those sessions completed the screening measures 

again (for a maximum of 3 re-assessments). After this point, the screening measures were 

not re-administered as part of future waves’ assessments. Participants were again assessed 

with the SCID-RV and completed the self-report symptom assessment about every 10 

months up through wave 4. About three months (May 2020) after the start of the pandemic 

(March 11, 2020), participants were contacted again and asked to complete the same self-

report inventory of anxiety and depression symptoms on three occasions over the span of 12 

weeks.

Assessments are indicated with colored circles in the timeline. Note that the distances 

between assessment circles are not always to scale; rely on the accurate, bracketed time 

estimates.
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Figure 2. Unconditional Transdiagnostic Symptom Trajectories from pre- to COVID-19 
Transition
Note. Lines that reflect change across time for each dimension were generated using a loess 

smoothing function.
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Figure 3. General Distress Trajectories by General Neuroticism Factor Tertile
Note. To create this figure, participants were separated into tertiles based on their baseline 

General Neuroticism Factor scores (analyses treated General Neuroticism Factor scores as a 

continuous variable). Bolded lines reflect the mean observed trajectories of each dimension 

by General Neuroticism Factor tertile. The smaller, fainter lines (also called spaghetti plot 

“strands”) show observed change in a randomly selected sub-sample of 60 participants.
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Figure 4. Anhedonia-Apprehension Trajectories by General Neuroticism Factor Tertile
Note. To create this figure, participants were separated into tertiles based on their baseline 

General Neuroticism Factor scores (analyses treated General Neuroticism Factor scores as a 

continuous variable). Bolded lines reflect the mean observed trajectories of each dimension 

by General Neuroticism Factor tertile. The smaller, fainter lines (also called spaghetti plot 

“strands”) show observed change in a randomly selected sample of 60 participants.
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Figure 5. Fears Trajectories by General Neuroticism Factor Tertile
Note. To create this figure, participants were separated into tertiles based on their baseline 

General Neuroticism Factor scores (analyses treated General Neuroticism Factor scores as a 

continuous variable). Bolded lines reflect the mean observed trajectories of each dimension 

by General Neuroticism Factor tertile. The smaller, fainter lines (also called spaghetti plot 

“strands”) show observed change in a randomly selected sample of 60 participants.
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