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Abstract

The COVID-19 pandemic has influenced people’s lives in diverse ways. The authors utilized 

latent class analysis, a person-centered approach, to examine distinct patterns of COVID-related 

stressors and their associations with alcohol-related, mental health, and quality of life outcomes. 

Participants were 463 adults who completed the baseline assessment of the NIAAA COVID-19 

Pandemic Impact on Alcohol Study from June 2020 to January 2022. Using cross-sectional 

data, three analytic methods (continuous sum score, categorical grouping, and latent class 

analysis) were applied to model 17 COVID-related stressors. Regression analyses indicated higher 

COVID-related stress and endorsement of 4 or more COVID-related stressors were generally 

associated with worse health-related outcomes. Latent class analysis revealed four classes: Class 1: 

Minimal COVID-Related Impact (51.6%); Class 2: Work Interruptions (24.8%); Class 3: Family/

Friends Affected by COVID (14.5%); and Class 4: Serious Financial Stress (9.1%). Racial/ethnic 

minorities were more likely to be in Class 3, whereas individuals with more years of education and 
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higher income were less likely to be in Class 4. Individuals with a history of alcohol use disorder 

were more likely to be in Classes 2 and 4. Compared with Class 1, Class 4 reported highest levels 

of perceived stress, problematic alcohol use, anxiety symptoms, depressive symptoms, alcohol 

craving, loneliness, drinking to cope, and lowest levels of physical, psychological, social, and 

environment quality of life. COVID-related stressors disproportionately affected minority and 

vulnerable groups. Individuals who experienced multiple financial stressors had the greatest risk 

for negative health-related outcomes and may benefit from holistic interventions and community 

outreach.
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The COVID-19 pandemic has impacted people’s lives in diverse ways. During the early 

phase of the pandemic, 10.1% of the US population were being laid-off or furloughed and 

35.2% of workers switched from commuting to remote work (Brynjolfsson et al., 2020). 

Essential workers who had to work in proximity to other coworkers were at elevated risk for 

exposure to coronavirus (Béland et al., 2020). Among parents, disruption to daily routines 

and the lack of childcare might pose increased stress to the family (Brown et al., 2020; 

Kusin & Choo, 2021). According to the Survey of Household Economics and Decision-

making in April 2020, one-fourth of the respondents reported a reduction in income and 

over 13% reported inability to pay monthly bills and struggled financially to make ends 

meet (Dhongde, 2020). The wide-ranging negative impact of the pandemic on people’s 

employment, income, childcare, and related financial problems can be conceptualized 

as COVID-related stressors which may contribute to mental health problems during the 

pandemic (Ettman et al., 2020b).

Consistent with the biopsychosocial model (Engel, 1977), understanding how pre-existing 

racial/ethnic and socioeconomic disparities may contribute to COVID-related stressors 

would inform approaches to mitigate the psychosocial burden and health inequity 

experienced by disadvantaged populations (Halkitis, 2020). Indeed, disparities in social 

determinants of health have been exacerbated during the COVID-19 pandemic (Dubowitz 

et al., 2021; Fang et al., 2021; Green et al., 2021). Job losses were disproportionately high 

among racial/ethnic minorities, workers without college degrees, and essential workers from 

low-income household (Angelucci et al., 2020; Gemelas et al., 2021). Racial/ethnic minority 

disparities in COVID-related infections, hospitalization, and death are well-documented 

(Asch et al., 2021; Kathe & Wani, 2021; Kimani et al., 2021). Individuals with Alcohol 

Use Disorder (AUD) represent a vulnerable group at risk for COVID-related complications 

(Bailey et al., 2021; Clay & Parker, 2020; Murthy & Narasimha, 2021). Social isolation 

and disruption to in-person support group may further increase anxiety, depression and risk 

of relapse among individuals with AUD (Sarangi & Eskander, 2021; Yazdi et al., 2020). 

Moreover, financial stress during the COVID-19 pandemic may be particularly associated 

with more mental health problems (Bareket-Bojmel et al., 2020; Jiang et al., 2021). Taken 

together, individuals who belong to a racial/ethnic minority group may be at greater risk 

for exposure to COVID-specific stressors, and those with less education, lower income, or a 

Luk et al. Page 2

Am Psychol. Author manuscript; available in PMC 2024 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



history of AUD may have fewer coping resources to manage one or more types of stress that 

were attributable to the COVID-19 pandemic.

Although the above studies shed light on health disparities in a specific area affected by 

COVID-19, none captured the diverse ways in which COVID-19 impacted minority and 

vulnerable groups in an integrated analysis. A limitation of prior studies concerned the 

aggregation of different types of COVID-related stressors together as either a continuous 

variable (Alon-Tirosh et al., 2021) or a categorical variable (Ettman et al., 2020b). The 

use of latent class analysis (LCA) can overcome this limitation and effectively capture 

heterogeneity in the exposure to COVID-related stressors. Notably, this approach can 

identify hidden groups of individuals who share a similar set of COVID-related stressors. 

The identification of these latent classes can lead to a better understanding of what 

proportion of the sample was affected by specific types of COVID-related stress, who might 

be at risk, and which type of COVID-related stress might be most consistently associated 

with adverse health-related outcomes.

The goal of the present study was to examine the associations between COVID-related 

stressors and a wide range of mental health, alcohol-related, and quality of life outcomes. 

To facilitate comparisons of findings across studies, we first tested these associations using 

two common variable-centered approaches (continuous sum score and categorical grouping). 

The LCA approach was then utilized as a novel analytic method and was compared to 

the two variable-centered approaches. We hypothesized that higher COVID-related stress 

would be associated with worse mental health, alcohol-related, and quality of life outcomes. 

To understand health disparities, the associations of demographic characteristics, history 

of AUD, and enrollment phase with latent class membership were also examined. We 

hypothesized that individuals from minority and disadvantaged groups would more likely be 

members of the latent classes characterized by higher probabilities of COVID-related stress 

exposure.

Method

Participants

From June 3, 2020 to January 6, 2022, 491 adults were enrolled in the NIAAA COVID-19 

Pandemic Impact on Alcohol Study (C19-PIA Study), an ongoing longitudinal study that 

follows participants over a 2-year period. Following verbal informed consent obtained 

by phone, participants began the baseline assessment. To reduce participants’ burden, the 

baseline assessment was divided into two parts. The first part (Baseline 1) focused on 

COVID-related experiences and outcomes of primary interest and was administered by 

phone. The second part (Baseline 2) focused on variables of secondary interest, including 

mental health and alcohol-related risk factors (e.g., loneliness and drinking to cope) and 

quality of life domains, and was administered as an online survey for most participants. 

Of the 378 participants who responded to the Baseline 2 survey, 21 participants (5.6%) 

requested to complete the survey by phone. Such an accommodation was provided to 

ensure that participants who were less familiar with the use of the internet (including 

older participants and those with less education or lower income) could have an equal 

opportunity to access and complete the survey. Participants who completed Baseline 1 only 
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were compensated with $25, and those who completed both Baseline 1 and Baseline 2 were 

compensated with $50. The number of days lapsed in between Baseline 1 and Baseline 2 

ranged from 0 to 113 days, with an average of 15.3 days and a mode of 9 days.

The analytic sample (N = 463) was restricted to participants who had complete data on 

history of AUD and all primary outcomes. Of these participants, 49.5% (n = 229) were 

tested for COVID-19 and 2.4% (n = 11) reported testing positive for COVID-19. In terms 

of geographical location, 84.7% of participants in the C19-PIA Study resided in Maryland 

(55.5%), Virginia (12.3%), and Washington D. C. (16.9%). A detailed breakdown of the 

other states can be found in Supplemental Table 1. All participants were previously screened 

under the NIAAA natural history protocol (Kwako et al., 2019), where demographic 

characteristics and history of AUD were obtained. The parent study included individuals 

who were 18 years of age or older and both participants with AUD and participants 

without AUD. To maximize generalizability, exclusion criteria were minimal and only 

excluded those who were pregnant or under legal confinement. The C19-PIA Study protocol 

was approved by the NIH Intramural Institutional Review Board and is registered in 

clinicaltrials.gov (NCT04391816). Data and study materials are not publicly available and 

can be provided upon request in a deidentified form.

Measures

COVID-Related Stressors.—The COVID-19 Community Survey Question Bank was 

developed by the US Centers for Disease Control and Prevention (CDC) as a resource to 

facilitate use of common measures across research studies (Centers for Disease Control and 

Prevention, 2020). Two questions from this resource assessed changes in work, childcare, 

and financial situations that were attributable to the COVID-19 pandemic (13 items). We 

further enriched this set of items by adding 1 item on being an essential worker and 3 

items on having a family member or close friend/partner being infected with, hospitalized 

for, or died of COVID-19, yielding a total of 17 COVID-related impact items. As part of 

Baseline 1, participants were asked “How has the COVID-19 outbreak affected you?” The 

wording, frequency, and percent of endorsement of these 17 items are presented in Table 1. 

Distinguished from other items, more remote work than usual can be considered a positive 

measure or “privilege” that increases flexibility and reduces exposure to diseases (Angelucci 

et al., 2020; Béland et al., 2020; Yancy, 2020). Thus, item 1 was reversed coded for the 

computation of the continuous sum score and categorical grouping of COVID-related stress. 

In the LCA, the item probability of more remote work can be directly estimated such that 

reverse coding was not necessary and item 1 was preserved in its original form for ease of 

interpretation.

Primary Outcomes.—Five primary outcomes were assessed as part of Baseline 1. 

Perceived stress was measured using the Perceived Stress Scale (Cohen et al., 1983), with 

a Cronbach’s alpha of 0.92 (all Cronbach’s alphas presented were obtained in the current 

sample from the C19-PIA Study). Problematic alcohol use was assessed using the 10-item 

Alcohol Use Disorders Identification Test (Saunders et al., 1993), with a Cronbach’s α of 

0.94. Anxiety symptoms were measured using the Generalized Anxiety Disorder-7 (Spitzer 

et al., 2006), with a Cronbach’s alpha of 0.92. Depressive symptoms were measured using 
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the Patient Health Questionnaire-9 (Kroenke et al., 2001), with a Cronbach’s alpha of 0.89. 

Among drinkers only, alcohol craving was assessed using the 5-item Penn Alcohol Craving 

Scale (Flannery et al., 1999), with a Cronbach’s alpha of 0.95.

Secondary Outcomes.—Six secondary outcomes (three broad constructs) were assessed 

as part of Baseline 2. Social isolation was measured using the UCLA Loneliness Scale 

(Russell et al., 1978), with a Cronbach’s alpha of 0.97. Among drinkers only, drinking to 

cope was assessed using the coping subscale of the Drinking Motives Questionnaire-Revised 

(Cooper, 1994), with a Cronbach’s alpha of 0.92. Quality of life was measured using the 

World Health Organization Quality Of Life BREF, which has four domains mapping on 

physical health, psychological health, social relationships, and environment quality of life 

(WHOQOL Group, 1998). The Cronbach’s alphas for these four domains were 0.82, 0.88, 

0.78, and 0.84, respectively.

Demographic Characteristics and History of AUD.—Participants’ age was assessed 

at Baseline 1 of the C19-PIA Study. Information on gender, race, ethnicity, years of 

education, annual household income, and AUD were drawn from the NIAAA natural history 

protocol database. History of AUD was assessed using the Structural Clinical Interview for 

Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV or DSM-5 (First, 2015).

Enrollment Phase.—The recruitment of participants into the C19-PIA Study occurred 

in between June 3, 2020 to January 6, 2022. The time of enrollment covered different 

stages of the pandemic and could be a confounding factor in the associations of COVID-

related stressors with alcohol-related, mental health, and quality of life outcomes. To 

control for the potential confounding effect, we coded enrollment timing into four phases 

based on frequency distributions while referencing COVID-infection level and related state 

government policies in the Washington D.C. Metro area: 22.7% Phase 1 (June 3 to July 31, 

2020); 30.2% Phase 2 (August 1 to November 22, 2020); 27.4% Phase 3 (November 23, 

2020 to February 28, 2021); and 19.7% Phase 4 (March 1, 2021 to January 6, 2022).

Statistical Analyses

Three analytic approaches were utilized and compared in this study. In the first approach, 

the sum of COVID-related stressors was computed and treated as a continuous variable. 

In the second approach, categorical grouping of COVID-related stressors was computed 

and treated as a three-level categorical variable with low, medium, and high stress levels 

(Ettman et al., 2020b). The cutoffs for this categorical grouping variable were based on 

the distribution of COVID-related stressors endorsement in the current sample. In the third 

approach, latent classes of COVID-related stressors were obtained using LCA and was 

treated as an empirically derived categorical variable.

We presented the data analyses in the following sequence. First, LCA was conducted by 

comparing a series of 5 latent class models using all 17 COVID-related impact items. The 

optimal number of latent classes was determined based on information criteria, likelihood-

based tests, and interpretability of latent classes (Nylund et al., 2007). Prior to comparing 

the three analytic approaches, the proportions of latent class membership by demographic 
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characteristics, history of AUD, and enrollment phase were examined with statistical tests 

drawn from multinomial logistic regressions. Latent class differences in health-related 

outcomes were then evaluated using univariate linear regression models and compared with 

the two alternative analytic methods (continuous sum score and categorical grouping). In the 

final step, the robustness of latent class differences in health-related outcomes was tested 

using multivariate regression models controlling for age, gender, race, ethnicity, years of 

education, household income, history of AUD, and enrollment phase as covariates. LCA was 

conducted in Mplus 8.4 and all other analyses were conducted in Stata 16.1.

As for missing data, 71.3% of the analytic sample had complete data on all study variables 

and all participants had complete data on all primary outcomes. Missing data patterns in 

years of education, household income, and secondary outcomes are detailed in Supplemental 

Table 2. Participants with missing data on any secondary outcomes did not differ from 

participants without missing data in terms of age, gender, race, ethnicity, and latent 

class membership. Missing data in all regression analyses were handled using multiple 

imputation with chained equations (Royston & White, 2011). Sensitivity analyses showed 

that all significant main findings were replicated in complete case analyses without multiple 

imputation.

Results

The study sample had a mean age of 44.8 years (SD = 14.2; Range from 21.2 to 96.4 

years) and was 48.6% female and 51.4% male. Racial composition was 50.5% White, 33.9% 

Black/African American, and 15.6% Other. Ethnic composition was 89.0% Not Hispanic, 

7.8% Hispanic, and 3.2% Not Reported/Unknown. Years of education (valid percent) were 

22.8% <13 years (n = 102), 54.5% 13–16 years (n = 244), and 22.8% ≥17 years (n = 102). 

As for annual household income (valid percent), 25.3% reported earning less than $20,000 

(n = 114), 43.2% reported earning $20,000–74,999 (n = 195), and 31.5% reported earning 

$75,000 or more (n = 142). A history of AUD was found in 41.9% of the sample (n = 194).

Three Analytic Methods

As shown in Table 1, endorsement of COVID-related impact items ranged from 2.8% for 

“did not have a regular place to sleep or stay” to 46.9% for “worked remotely or from home 

more than you usually do.” Work-related interruptions such as increased or reduced work 

hours and not being able to work were frequently endorsed (20.5%–29.8% for items 2–5), 

whereas 16.9% of participants reported that they “had serious financial problems” (item 13). 

About one-third (32.8%) of participants reported that they “had a family member or close 

friend/partner that contracted COVID-19 infection” (item 15).

Figure 1 shows a comparison of the three analytic methods that were applied to model 

COVID-related stressors. In Figure 1A, the continuous sum score ranged from 0 to 12 and 

had a mean of 3.2 COVID-related stressors with positive skewness. In Figure 1B, the three-

group categorization classified 30.7% of participants as low COVID-related stress (endorsed 

0–1 items), 32.2% as medium COVID-related stress (endorsed 2–3 items), and 37.2% as 

high COVID-related stress (endorsed 4+ items). Figure 1C illustrates the optimal four-class 

solution identified in the LCA, which was supported by the lowest Bayesian information 
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criterion and significant likelihood ratio tests for up to four classes (see Supplemental Table 

3, for model fit statistics). The item probabilities of all 17 COVID-related impact items are 

presented for the four latent classes.

The four latent classes empirically derived from the LCA were well-differentiated and 

highly interpretable. Class 1 had low probabilities of stressors related to work or finances 

and low probabilities of family/friends affected by COVID and was labeled as “Minimal 

COVID-Related Impact” (51.6%). Of note, Class 1 also reported moderate probabilities of 

having more remote work and working more hours. Class 2 had moderate probabilities 

of working reduced hours, unable to work, or experiencing reduced pay; however, the 

probabilities of having serious financial problems and lacking money to pay for rent, food, 

or gas remained low. This class was labelled as “Work Interruptions” (24.8%). Class 3 had 

high probabilities of having a family/friend who contracted COVID-19 and hospitalized, 

and moderate probability that a family/friend died of COVID-19, but otherwise had item 

probabilities that were very similar to those in Class 1. This class was labelled as “Family/

Friends Affected by COVID” (14.5%). Class 4 had high probabilities of work interruptions; 

in addition, they also reported serious financial problems including reduced pay or not paid 

at all, and lacking money to pay for rent, food, and gas. This class was labelled as “Serious 

Financial Stress” (9.1%).

Health Disparities in Latent Class Membership

Figure 2 shows the latent class proportions by demographic characteristics, history of AUD, 

and enrollment phase. Compared with individuals 18–34 years old, individuals 35–54 years 

old (32.1% vs. 16.5%; p = 0.002) and 55+ years old (25.9% vs. 16.5%; p = 0.028) were 

more likely to be in Class 2 (Work Interruptions). Compared with Whites, Black/African 

Americans were more likely to be in Class 3 (Family/Friends Affected by COVID; 21.0% 

vs. 9.8%; p = 0.003) and Class 4 (Serious Financial Stress; 14.0% vs. 7.3%; p = 0.022). 

Compared with individuals who were not Hispanic/Latino, Hispanics/Latinos were more 

likely to be in Class 3 (Family/Friends Affected by COVID; 30.6% vs. 13.1%; p = 0.024). 

Compared with individuals with <13 years of education, individuals with 13–16 years 

of education were less likely to be in Classes 2 (Work Interruptions; 23.4% vs. 30.4%; 

p = 0.026) and 3 (Family/Friends Affected by COVID; 12.7% vs. 18.6%; p = 0.028); 

moreover, individuals with 17+ years of education were less likely to be in Classes 2 (Work 

Interruptions; 20.6% vs. 30.4%; p = 0.008) and 4 (Serious Financial Stress; 2.9% vs. 13.7%; 

p = 0.002). Compared with individuals who made <$20,000 in their household, those who 

earned $20,000-$74,999 (23.6% vs. 30.7%; p = 0.042) and $75,000 or more (20.4% vs. 

30.7%; p = 0.006) were less likely to be in Class 2 (Work Interruptions). Notably, none 

of the individuals who made $75,000 or more in their household were classified into Class 

4 (Serious Financial Stress). Individuals with a history of AUD were more likely than 

individuals without a history of AUD to be in Class 2 (Work Interruptions; 36.1% vs. 16.7%; 

p < 0.001) and Class 4 (Serious Financial Stress; 11.9% vs. 7.1%; p = 0.008). Compared 

with individuals enrolled in phase 1, individuals enrolled in phase 2 were less likely to be in 

Class 2 (Work Interruptions; 18.6% vs. 32.4%; p = 0.011).
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Latent Classes and Health-Related Outcomes

Figure 3 presents a comparison of the LCA approach to the continuous sum score and 

categorical grouping methods. In Panels A1 and B1, the continuous COVID impact sum 

score was positively associated with perceived stress (b = .86, p < .001) and problematic 

alcohol use (b = .84, p < .001), but it was unclear if there were dose-response relationships. 

Panels A2 and B2 demonstrate that, compared with individuals who had 0–1 COVID-related 

stressors, those who had 4 or more COVID-related stressors reported higher levels of 

perceived stress (b = 3.78, p < 0.001) and problematic alcohol use (b = 3.99, p = 0.001), 

yet it was unclear what type of stressors drove the associations. Panel A3 shows that the 

LCA approach can isolate four distinct groups, such that Class 2 (Work Interruptions; b = 

2.52, p = 0.007) and Class 4 (Serious Financial Stress; b = 7.61, p < 0.001) scored higher on 

perceived stress than Class 1 (Minimal COVID-Related Impact Class). Similarly, Panel B3 

shows that Class 2 (b = 6.13, p < 0.001) and Class 4 (b = 6.55, p < 0.001) scored higher on 

problematic alcohol use than Class 1. Panels C to E illustrate a similar pattern of findings 

extended to anxiety symptoms, depressive symptoms, and alcohol craving, in which Class 2 

and Class 4 had elevated scores relative to Class 1. The regression coefficients and the 95% 

confidence intervals of all these regression models comparing the three analytic methods are 

presented in Supplemental Table 4.

Figure 4 illustrates the same pattern of latent class differences extended to the secondary 

outcomes of loneliness (Panel A), drinking to cope (Panel B), and four quality of life 

domains (Panels C to F), with slight elevations in outcomes observed in Class 2 (Work 

Interruptions) relative to Class 1 (Minimal COVID-Related Impact Class), and more 

substantial elevations in outcomes observed in Class 4 (Serious Financial Stress) relative 

to Class 1. Together, these findings demonstrate the LCA approach was best at isolating 

the type of stress that drove the associations with outcomes. In the final step, multivariate 

regression models were used to control for age, gender, race, ethnicity, years of education, 

household income, history of AUD, and enrollment phase as covariates. The results from 

these models are presented in Supplemental Table 5. In adjusted analyses, the associations 

between Class 2 and health-related outcomes were mostly attenuated except for loneliness, 

physical quality of life, and environment quality of life. In contrast, the associations between 

Class 4 and all health-related outcomes remained significant after controlling for covariates, 

suggesting robust associations between experiences of serious financial stress (as reflected 

in Class 4 membership) and adverse health-related outcomes that were independent of 

individuals’ demographic characteristics, years of education, household income, history of 

AUD, and enrollment phase.

Discussion

The COVID-19 pandemic has posed various types of stressors that may adversely impact 

health-related outcomes (Gruber et al., 2021), but there is no consensus on how to 

best construct a multidimensional COVID-related stress variable using the commonly 

administered items developed by the CDC. Recent measurement studies of COVID-related 

stress were either constructed based on a disaster-specific framework (Park et al., 2020; 

Tambling et al., 2021) or modeled after anxiety-related measures (Ahorsu et al., 2020; 
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Taylor et al., 2020). These measures have strong theoretical grounding and can be used to 

capture individuals’ cognitive appraisals of their situation. Different from these instruments, 

the 17 COVID-related impact items utilized in the present study were derived from the 

CDC COVID-19 Community Survey Question Bank (CDC, 2020) and focused more on 

objective challenges encountered (e.g., “worked reduced hours”) rather than individuals’ 

cognitive appraisals, e.g., “Pressure to ‘make the most of’ COVID-19 or ‘find a silver lining’ 

while quarantining” (Park et al., 2020) or “I am most afraid of coronavirus-19” (Ahorsu 

et al., 2020). These items are suited to understand the contextual challenges individuals 

encountered during the COVID-19 pandemic, and its utilization can be complementary to 

the other instruments that were theoretically grounded in the disaster-specific framework 

or the anxiety literature. The present study contributes to the COVID-19 literature by 

illustrating how LCA can be effectively applied to identify subgroups of individuals who 

encountered work-related interruptions (24.8%), COVID-19-specific impact among family/

friends (14.5%), and serious financial challenges (9.1%), with a highly consistent pattern 

emerged showing latent class differences in a wide range of alcohol-related, mental health, 

and quality of life outcomes.

The use of latent classes to examine disparities showed unique patterns across demographic 

characteristics and enrollment phase, including greater work interruptions among older 

individuals and less work interruptions from August 1 to November 22, 2020 (enrollment 

phase 2). Individuals who were Black/African American and Hispanic/Latino were more 

likely to have family/friends being affected by COVID-19 (Class 3) than individuals 

who were White, reinforcing findings from population studies showing higher rates of 

COVID-related hospitalization and death among racial/ethnic minorities (Acosta et al., 

2021; Alsan et al., 2020). Black/African Americans were also more likely to report having 

serious financial stress (Class 4), but the examination of years of education and household 

income further revealed striking socioeconomic disparities in exposure to COVID-related 

stressors. These findings provide the essential socioeconomic context for understanding 

racial/ethnic minority health disparities (Chowkwanyun & Reed, 2020). Additionally, 

individuals with AUD were identified as a vulnerable group at risk for encountering work-

related interruptions and financial stressors (Bailey et al., 2021; Clay & Parker, 2020; 

Murthy & Narasimha, 2021). Collectively, these findings indicate the need for holistic 

interventions and community outreach to minority and vulnerable groups to mitigate the 

negative effects of COVID-related stressors (Kim et al., 2020; Mein, 2020; Webb Hooper 

et al., 2020). Interventions aimed to improve health equity may take a multidisciplinary 

approach to address both individual needs and social determinants of health.

Work-related changes and disruptions were common during the COVID-19 pandemic 

(Kniffin et al., 2021). However, the latent class that had the worst health-related outcomes 

was Class 4 which was characterized by substantial disruption to work combined with 

serious financial difficulties, including moderate probability of not getting paid at all and 

high probabilities of not having money to pay rent, food, or gas, which is consistent 

with research studies highlighting the critical role of financial stress in the context of 

the COVID-19 pandemic (Ettman et al., 2020a; Jiang et al., 2021). Food insecurity was 

estimated to affect 44–64% of low-income U.S. adults and was associated increased 

stress, anxiety, and depression (Wolfson & Leung, 2020; Wolfson et al., 2021). The lack 
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of financial security could trigger economic anxiety, which was rated as high as health 

anxiety in a cross-national study (Bareket-Bojmel et al., 2020). While income disparities 

in COVID-19 infections, food and housing insecurity, and health care access have been 

documented (Hall et al., 2021; Jay et al., 2020; Nie et al., 2021; Tan et al., 2021), the 

current study uniquely showed that the latent class with serious financial stressors had worse 

alcohol-related, mental health, and quality of life outcomes. These findings highlight the 

need to provide tangible assistance, social support, and coping skills to these individuals to 

prevent problematic alcohol use, mental health problems, and reduced quality of life across 

multiple domains.

The identification of four distinct latent profiles underscores variability in the type(s) of 

COVID-related stress encountered by individuals during the pandemic and suggests a need 

for tailored interventions that meet individuals where they are at. For individuals in Class 

1 who experienced minimal COVID-related impact, general education on coping with 

psychological stress, such as normalizing expectable emotional responses, disseminating 

evidence-based coping strategies, and identifying behavioral health resources, may be 

informative to the public as a prevention strategy (Horesh & Brown, 2020; Kaslow et al., 

2020). For individuals in Classes 2 and 3 who encountered work-related interruptions or 

had family/friends affected by COVID-19, brief and low-intensity interventions that focus 

on these specific stressful events may be appropriate and can increase reach to the target 

individuals (Gruber et al., 2021; Schleider et al., 2022). For individuals in Class 4 who 

experienced significant financial stressors, more intensive and holistic interventions may be 

necessary to address the multiple stressors and health disparities associated with mental 

health problems during COVID-19 (Loeb et al., 2021). At a broader societal level, public 

health psychology approaches targeting structural factors that lead to health inequity hold 

promise in mitigating the disproportionate psychosocial burden (including fear, stigma, and 

medical mistrust) among marginalized populations (Halkitis, 2020).

This study has several limitations. First, the study sample was relatively small and was not 

representative of the general population. Although generalizability of findings was limited, 

the diversity of the sample was a strength. Second, data on history of AUD, years of 

education, and household income were drawn from the natural history protocol and could 

reflect participants’ past rather than current situation. Similarly, variability in time lapsed 

from Baseline 1 to Baseline 2 could reflect delayed measurement of secondary outcomes, 

although this concern may be partially mitigated by the consistency of findings across 

multiple outcomes. Third, social desirability bias may be greater in surveys administered via 

the phone than over the Internet. Moreover, participants who did not complete the online 

survey had missing data on secondary outcomes which could have introduced biases in the 

regression estimates. Fourth, the availability of stimulus checks and the role of inflation 

were not assessed but could have influenced participants’ financial situation. Similarly, 

vaccine access and vaccination status were not measured but could have impacted the 

severity of COVID-19 stressors across enrollment phases. More research is needed to 

examine financial resources and protection from vaccination as potential buffers against 

the adverse impact of COVID-related stressors on health-related outcomes. Finally, cross-

sectional data gathered during the pandemic were analyzed and causal inferences cannot 

be drawn. For instance, although financial stressors attributable to COVID-19 can lead to 
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problematic alcohol use, problematic alcohol use can also negatively impact financial well-

being, highlighting the need for longitudinal follow-up of study participants to disentangle 

these complex and potentially bi-directional associations over time.

Using a person-centered approach, about half of the participants were classified into latent 

classes that were characterized by exposure to different types of COVID-related stressors, 

capturing substantial heterogeneity in COVID-related experiences during the pandemic. 

In a diverse sample, racial and ethnic minorities were more likely to have family/friends 

affected by COVID-19, whereas individuals with AUD were more likely to encounter 

work interruptions and financial stressors. Close to 1 in 10 participants (9.1%) reported 

serious financial stress, which was consistently associated with adverse alcohol-related, 

mental health, and quality of life outcomes. These findings underscore the need for holistic 

interventions and community outreach to help alleviate the adverse and potentially long-

term impact of COVID-related stressors and improve health equity among minority and 

vulnerable populations.

Supplementary Material
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Public Significance Statement

This study examined different types of stressors that people encountered during the 

COVID-19 pandemic such as work interruptions, financial stress, and knowing someone 

infected with COVID-19. Individuals who experienced multiple financial stressors made 

up a small minority but had higher mental health and alcohol-related problems, as well 

as lower quality of life. This group of individuals may benefit from holistic interventions 

and community outreach.
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Figure 1. 
Continuous Sum Score, Categorical Grouping, and Latent Class Analysis of COVID-Related 

Stressors

Note. Panel A shows the frequency distribution of COVID-related stressors and the mean, 

standard deviation, skewness, and kurtosis of the computed continuous sum score. Panel 

B shows a three-level categorical grouping of COVID-related stressors into low (30.7%), 

medium (32.2%), and high (37.2%) levels. Panel C shows the optimal four-class solution 

empirically derived from latent class analysis. See the online article for the color version of 

this figure.
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Figure 2. 
Proportions of Latent Class Membership by Demographic Characteristics, History of AUD, 

and Enrollment Phase

Note. This figure shows the proportions of the four latent classes by age (Panel A), gender 

(Panel B), race (Panel C), ethnicity (Panel D), years of education (Panel E), household 

income (Panel F), history of AUD (Panel G), and enrollment phase (Panel H). AUD = 

alcohol use disorder. See the online article for the color version of this figure.
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Figure 3. 
Associations Between COVID-Related Stressors and Primary Outcomes From Baseline 1 

Survey

Note. Two common variable-centered approaches are illustrated for perceived stress (Panels 

A1 and A2) and problematic alcohol use (Panels B1 and B2). These two variable-centered 

approaches are contrasted with the latent class analysis approach illustrated in Panels A3 and 

B3, which showed the highest levels of perceived stress and problematic alcohol use in Class 

4 (Serious Financial Stress). Panels C, D, and E illustrate that a similar pattern was found 

for anxiety symptoms, depressive symptoms, and alcohol cravings, respectively. Error bars 

indicate 95% confidence intervals. PSS = Perceived Stress Scale; AUDIT = Alcohol Use 

Disorders Identification Test; GAD-7 = Generalized Anxiety Disorder-7; PHQ-9 = Patient 

Health Questionnaire-9; PACS = Penn Alcohol Craving Scale. See the online article for the 

color version of this figure.
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Figure 4. 
Associations Between COVID-Related Stressors and Secondary Outcomes From Baseline 2 

Survey

Note. Utilizing the latent class analysis approach, a consistent pattern emerged in which 

Class 4 (Serious Financial Stress) scored the highest on secondary outcomes of interest, 

including loneliness (Panel A), drinking to cope (Panel B), and the four domains of QoL 

(Panels C, D, E, and F). Error bars indicate 95% confidence intervals. UCLA Loneliness = 

University of California, Los Angeles Loneliness Scale; DMQ-Coping = Drinking Motives 

Questionnaire-Revised - Coping Subscale; WHOQOL = World Health Organization Quality 

of Life-BREF; QoL = quality of life. See the online article for the color version of this 

figure.
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