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Abstract

Background: The COVID-19 pandemic has had considerable behavioral health implications
globally. One subgroup that may be of particular concern is U.S. veterans, who are susceptible
to mental health and substance use concerns. The current study aimed to investigate changes in
alcohol use and binge drinking before and during the first year of the pandemic among U.S.
veterans, and how pre-pandemic mental health disorders, namely posttraumatic stress disorder
(PTSD), and COVID-19-related factors like loneliness, negative reactions to COVID-19, and
economic hardship influenced alcohol use trends.

Methods: 1,230 veterans were recruited in February 2020 as part of a larger survey study on
veteran health behaviors. Veterans were asked to complete follow-up assessments throughout the
pandemic at 6, 9, and 12- months.

Results: Overall, veterans reported a significant decrease in alcohol use (IRR = 0.98) and

binge drinking (IRR = 0.11) However, women, racial/ethnic minority veterans, and those with
pre-existing PTSD exhibited smaller decreases in substance use and overall higher rates of

use compared to men, White veterans, and those without PTSD. Both economic hardship and
negative reactions to COVID-19 were associated with greater alcohol and binge drinking whereas
loneliness showed a negative association with alcohol use and binge drinking.

Correspondence concerning this article should be addressed to Jordan P. Davis, University of Southern California, 669 W 341N street
Los Angeles, CA 90089. jordanpd@usc.edu.

Contributors JD conceived he study, carried out initial analyses, drafted the manuscript. JP aided in analyses, interpretation, and
completion of all results, tables, and figures. NC, edited and drafted introduction and discussion; CC helped conceive the study idea,
reviewed the manuscript, edited final version; SS helped conceive the idea edited and drafted manuscript; REF helped edited the
manuscript, completed all formatting, references, and aided with the literature review; ERP edited final version of manuscript. All

authors have read and approved the final version of this manuscript

Conflict of Interest No conflict declared

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review
of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Davis et al.

Page 2

Conclusions: Veterans reported decreases in alcohol use throughout the pandemic, with
heterogeneity in these outcomes noted for higher risk groups. Special research and clinical
attention should be given to the behavioral health care needs of veterans in the post-pandemic

period.
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1. Introduction

American veterans from the conflicts in Irag and Afghanistan are at high-risk of alcohol
misuse, which can lead to the development of alcohol use disorders. Specifically, one in

ten veterans seeking care at the Veterans Affairs Healthcare System (VVA) meet criteria for
alcohol use disorder, and estimates of high-risk drinking in community samples of veterans
range from 12% to 40%, or upwards of 1 million veterans (Calhoun et al., 2008; Eisen et al.,
2012; Seal et al., 2011). Heavy drinking puts veterans at risk of both short- and long-term
consequences, such as relational, behavioral, physical health, and occupational problems.
Complicating this, veterans from these conflicts have a high prevalence of co-occurring
alcohol use disorders and mental health disorders, such as posttraumatic stress disorder
(PTSD) (Seal et al., 2011), which is among the most commonly occurring and co-occurring
mental health disorders among veterans (Trivedi et al., 2015). Between 11% and 20% of
veterans with alcohol use disorders are diagnosed with PTSD and upwards of 69% of those
seeking treatment for substance use disorders also have a PTSD diagnosis (Seal et al.,
2011; McDevitt-Murphy et al., 2010). However, only about half of veterans with alcohol
use disorders and mental health disorders seek behavioral health services from the VA or
elsewhere (Schell and Marshall, 2008; U.S Department of Veterans Affairs, 2018). Given
the high prevalence of co-occurring disorders, veterans are a population at high-risk for
experiencing exacerbation of mental health symptoms and increases in alcohol use during
the current COVID-19 pandemic which could bring greater attention to the mental health
care needs of veterans.

Current research reports heightened feelings of anxiety, distress, and traumatic stress among
adults during the pandemic (Gallagher et al., 2020; Liu et al., 2020; Rajkumar, 2020).
Several pandemic-related hardships are thought to contribute to the observed rises in

mental health and substance use symptomology, including negative reactions to COVID-19
(e.g., stress related to the pandemic, problems sleeping, relationships impacted), economic
hardship (e.qg., disruption in employment), and loneliness (Fitzpatrick et al., 2020; McGinty
et al., 2020; Witteveen and Velthorst, 2020). Alcohol use behaviors may be increasing
among the global population as well, with individuals reporting or experiencing COVID-19-
specific factors such as negative reactions to COVID-19, loneliness, economic and financial
hardship, and pre-pandemic mental health disorders being at particular high-risk for
detrimental short- and long-term consequences (Pollard et al., 2020). Prior work also

notes that some groups, such as women, members of racial/ethnic minority groups, and
individuals with pre-existing mental health problems are at greater risk of experiencing
long-term problems during this high stress time (Ozdin and Bayrak Ozdin, 2020). While
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the COVID-19 pandemic has had considerable implications for behavioral health within

the general population (Ettman et al., 2020b; Gallagher et al., 2020; Pollard et al., 2020;
Rajkumar, 2020), veterans may be at particular risk. Veterans already face unique context-
specific risks related to their deployment and subsequent reintegration into civilian life
(Derefinko et al., 2018), placing them at risk of poor long-term behavioral, social, and
economic outcomes. In addition, veterans are a group at-risk for heavy alcohol use behaviors
(Hoge et al., 2006; Seal et al., 2011) and have high rates of mental health problems (Hoge

et al., 2006; Trivedi et al., 2015). Pre-pandemic mental health problems among veterans may
influence substance use behaviors during the pandemic (and thereafter), perhaps to cope
with the added stress of the pandemic or exacerbation of mental health symptoms (Rogers

et al., 2020). Prior work reports that veterans who have experienced some type of stressful
life event are at heightened risk of mental health and substance use problems (Aronson et al.,
2020), and such pre-existing conditions can have substantial implications for psychological
outcomes during subsequent stressful events, like COVID-19 (Alonzi et al., 2020; Kim et al.,
2020). As with the general population, there is also some research indicating that COVID-19
has disproportionately affected women and racial/ethnic minority veterans (Rentsch et al.,
2020; Tsai et al., 2021).

There is a clear need to understand the extent to which the COVID 19 pandemic has
influenced substance use among American veterans, a high-risk population for substance
use disorders. Unfortunately, little is known regarding veterans’ ability to manage alcohol
use during this exceptionally stressful life event. For the first aim of the current study, we
examined changes in alcohol use (including days of alcohol use and binge drinking) from a
month prior to the outbreak of the pandemic in the United States through the first year of the
pandemic. For the second aim, we assessed how changes in alcohol and binge drinking use
differed for veterans screening for pre-pandemic PTSD. Finally, in an effort to understand
how COVID-19-specific factors influence alcohol use and binge drinking trajectories, we
also considered the time varying effects of negative reactions to COVID, loneliness, and
economic hardship. As an exploratory aim, and given recent research indicating disparities
during the COVID-19 pandemic, we assessed potential differences in alcohol use trajectories
across sex (men vs. women) and race/ethnicity.

Methods

Procedures

Veterans aged 18 to 40 that had separated from the Air Force, Army, Marine Corps, and
Navy were recruited in February 2020 as part of a large survey study of veteran attitudes
and health behavior. Advertisements were displayed on social media websites (Facebook,
Instagram) and military-specific social media websites and listservs (RallyPoint, We Are the
Mighty). Participants consented to the study, which was approved by the local Institutional
Review Board, and completed a 30-minute survey on a secure website. They were given a
$20 Amazon gift card for participation.

As with most online studies with widespread advertising, many potential participants clicked
on the online ads, but most either did not pursue participation or were ineligible. Of the
5,776 individuals who clicked on ads and reached the online consent form, 2,750 (48%)
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did not pursue past the initial consent page. Ninety-four (2%) were screened and found

to be ineligible (i.e., not within age range, not a US veteran). An additional 1,077 (19%)
attempted to access the study once it was no longer accepting participants. Thus, 1,855
(32%) consented to be a part of the study and completed the survey. We ran a series of
internal checks to remove participants where it was unclear they were actually veterans, such
as endorsing inconsistent responses between items within and across surveys (e.g., branch,
rank, pay grade matches), where it was clear the participant was carelessly responding

to items (e.g., completing the survey too quickly or selecting the same response option
throughout), and where they attempt to access the survey multiple times (e.g., reviewing IP
addresses). These checks removed 625 individuals from the sample. When it was unclear if
a participant was a veteran or was responding carelessly, we opted to drop them, which is a
conservative approach that may be necessary in online studies with no face-to-face contact
with participants.

The final sample was composed of 1,230 veteran participants at baseline. Participants were
invited to complete three follow-up surveys over the course of the pandemic. They were
sent follow-up surveys via email at 6-months (August 2020; N = 1025; 83.3% retention
from baseline), 9-months (November 2020; N = 1006; 81.8% retention from baseline),

and 12-months (February 2021; N = 1005; 81.7% retention from baseline). Participants
were given a $30, $40, and $50 Amazon gift card for the 6-, 9-, and 12-month surveys,
respectively.

Measures

2.2.1. Socio-demaographic factors and demographics.—Participants self-reported
sex (male, female), race/ethnicity, and age, which were included as covariates in models. We
also controlled for severity of combat exposure using a composite measure of 11 items from
prior work with veterans (e.g., witnessing an accident resulting in serious injury or death;
engaging in hand-to-hand combat) (Schell and Marshall, 2008) and an additional item of
ever feeling like they were in great danger of being killed. Nearly all (96.1%) experienced
combat. A summed score of self-reported adverse childhood experiences (Felitti et al., 1998)
were used. Four items from the original Adverse Childhood Experiences Study were used
that covered experiences of sexual, physical, emotional abuse, and neglect. Participants
responded with “yes” or “no” to each item.

2.2.2. Posttraumatic Stress Disorder.—PTSD symptom severity was assessed using
the 20-item Posttraumatic Stress Disorder Checklist for DSM-5 (PCL-5; Bovin et al.,

2016) at baseline, where participants indicated how often they were bothered by 20 PTSD
symptoms in the past month from not at all (0) to extremely (4). The PCL-5 yields a total
sum score from 0 to 80 and had a reliability estimate of a = 0.91 in the current sample.

We used the clinical cutoff score of 33 to determine if a participant met criteria for probable
PTSD (Bovin et al., 2016).

2.2.3. Negative reactions to COVID-19.—On the 6- and 9-month survey participants
were asked how often they felt negative reactions to the pandemic related to emotional,
stress, sleep, and relationships using nine items from prior work (Johns Hopkins Bloomberg
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School of Public Health, 2020). Items such as “was stressed by the restrictions on

leaving home” and “felt that your social relationships were suffering” when considering
the pandemic over the past three months were rated from 0 “not at all” to 4 “a great

deal.” Higher scores on the composite measure suggested greater negative reactions to the
pandemic.

2.2.4. Loneliness.—At the three follow-up time points, loneliness was measured with
the 20-item UCLA Loneliness Scale (Russell, 1996). The scale assessed general loneliness
by asking participants questions such as “do you feel alone,” “How often do you feel close
to people,” and “How often do you feel left out” (1 = never to 4 = always). A sum score
was calculated ranging from 20 to 80, with a reliability of a = 0.82 across the three survey
waves.

2.2.5. Economic hardship.—Economic hardship was conceptualized by experiencing
disruptions in employment during the pandemic. Two items from the Epidemic-Pandemic
Impact Inventory (Grasso, 2020) assessed disruptions in employment at 6-, 9-, and 12-
months. Participants indicated if they (1) were laid off from a job or had to close their

own business or (2) had to reduce work hours or were furloughed due to the pandemic.
Participants were coded as having experienced economic hardship if they indicated a
positive response to either of these items.

2.2.6. Alcohol use and binge drinking.—Days of alcohol use and binge drinking
(i.e., drinking five or more drinks on a day if male sex, drinking four or more drinks on a
day if female sex) were assessed by asking each participant to indicate how many days they
drank and the how many days they binge drank in the past month (i.e., past 30 days).

2.3. Analytic Plan

To address the first aim of understanding changes in alcohol use before and after the initial
stay-at-home orders in the U.S. (implemented in March 2020), we estimated a series of
latent growth models (Grimm et al., 2016). Specifically, we estimated a separate growth
model for days of alcohol use and days of binge drinking in the past 30 days. Because

all observed variables used in the growth model were count variables, we used a negative
binomial distribution. To ensure a negative binomial model was the best fitting model, we
used the dispersion parameter. If the dispersion parameter is significantly different from
zero, a negative binomial model should be used; if it is not different from zero, a Poisson
model should be used (Grimm et al., 2016). For our latent growth model, we first estimated
an unconditional model to understand the functional form of the data. During this step,

we also tested for random (versus) fixed slopes using the negative two loglikelihood ratio
test. Next, we entered our demographic covariates including sex, age, race/ethnicity (white
vs. racial/ethnic minority), a summed score of combat severity, and adverse childhood
experiences. All continuous variables were grand mean centered. Next, to address the
second aim, we entered the dichotomous indicator for probable PTSD onto the intercepts
and slopes of our growth models. Finally, to address our third aim, we entered our time
varying covariates into the model. At each time point, we regressed each of our time
varying co-variates onto the contemporaneously observed alcohol use variables (see Figure
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1 for conceptual model). This allowed us to determine the effect of negative reactions to
COVID-19 (note: this was only assessed at the 6- and 9-month time points and not at the 12-
month follow-up), loneliness, and economic hardship on alcohol use and binge drinking over
time, above and beyond the effects of the underlying growth model and our time invariant
co-variates. To do this, we first introduced time-varying covariates as constrained predictors
(e.g., effects are constrained to be equal over time) and tested this model against one where
time-varying covariates were unconstrained (e.g., freely estimated at each time point). We
used difference in negative two log likelihood ratio tests to determine if constrained versus
freely estimated model fit the data best. Doing this allowed us to test if each of our time
varying covariates had consistent, stronger, or weaker influences over time.

3. Results

3.1. Changes in Alcohol Use

To address our first aim, we initially estimated a series of unconditional latent growth
models for days of alcohol use and days of binge drinking. Results of our model building
process can be found in the supplementary materials. Final model results are reported in
Table 2. Effects of time invariant predictors are presented as Incident Rate Ratios (IRR), the
exponentiated value of the log-mean beta estimate. Effects of time varying predictors are
presented as traditional beta estimates.

3.1.1. Alcohol use.—In the unconditional model (see Supplemental Table 1), the
dispersion parameter was significantly different from zero (a = 0.78, p< 0.001). Results

of the unconditional model indicated a decrease in past month alcohol use among veterans
(see Figure 2). Looking more closely, veterans reported, on average, slightly over 11 days
of past 30-day alcohol use in February 2020 prior to the initial stay-at-home orders. Over
the first six months of the pandemic, veterans reported 8.8 days of alcohol use with this
average slightly increasing to nearly 10 days and leveling off during the second half of the
year. In our final model (see top of Table 2) we added pre-pandemic PTSD, demographic
co-variates, and our time-varying co-variates to the model. Pre-pandemic PTSD predicted
greater pre-pandemic alcohol use and a less steep decline in alcohol use. In other words,
those with probable PTSD at baseline started higher in past 30-day alcohol use but decreased
their drinking to a lesser extent during the first year of the pandemic. Figure 3a shows mean
level drinking for those with and without positive screening criteria for PTSD.

We also noted some differences by sex, race/ethnicity, and combat severity. Women veterans
and higher combat severity were associated with higher starting points but no discernable
difference across change in alcohol use. However, racial and ethnic minority veterans
reported /ower pre-pandemic alcohol use, but during the follow up period showed a less
steep decline in alcohol use, compared to white veterans.

In terms of our time varying covariates (see middle of Table 2), the best fitting model for
past 30-day alcohol use was allowing negative reactions to COVID-19 to be freely estimated
with loneliness and economic hardship constrained to be equal over time (model fitting
results can be found in Supplemental Table 2). Results indicated that negative reactions

to COVID-19 had a positive effect on past-30-day alcohol use, whereas loneliness had a
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negative effect on alcohol use during the entire follow-up period. Economic hardship did not
emerge as a significant predictor.

3.1.2. Binge drinking.—In the unconditional model for binge drinking, the dispersion
parameter was significantly different from zero (a = 0.06, p < 0.001). Results from the
unconditional model revealed a significant decrease in binge drinking. Specifically, veterans
reported binge drinking five days in the past 30-days during February 2020 pre-COVID-19,
which reduced by more than half (2.3 days) throughout the 12-month follow-up period (see
Figure 2). In our final model (see Figure 2b), where we added pre-pandemic PTSD screen,
demographic covariates, and time varying co-variates, a similar pattern to alcohol use days
emerged such that women veterans and experiencing higher combat severity were associated
with greater pre-pandemic binge drinking, with no differences on the change factor. Racial/
ethnic minority veterans reported fewer binge drinking days pre-COVID-19, and showed a
less steep decrease in binge drinking during the year. Further, veterans screening for PTSD
reported greater binge drinking days pre-pandemic (intercept), but no effect on the slope,
indicating those with PTSD started higher and remained higher - with no differences in
change over the first year of the pandemic. In terms of our time varying covariates, the best
fitting model was constraining negative reactions to COVID-19 to be equal and allowing
both loneliness and economic hardship to be freely estimated. Results revealed a slightly
different pattern than alcohol use. For example, negative reactions to COVID-19 had a
positive effect on binge drinking. However, loneliness started out at the 6- and 9-month time
points having a negative effect on binge drinking, but at the 12-month mark, this changed
and loneliness was associated with greater binge drinking. Finally, economic hardship was
positively associated with binge drinking during the first 6 months of the pandemic and
again at the 12-month follow up.

4. Discussion

The COVID-19 pandemic has taken a toll on the psychological well-being of many people
across the world. However, prior work has noted that some groups, such as women, people
from racial/ethnic minority groups, and individuals with pre-existing mental health problems
are at greater risk of experiencing long-term problems during this high stress time (Ozdin
and Bayrak Ozdin, 2020; Rentsch et al., 2020; Tsai et al., 2021). One group of individuals
that reported heightened substance use and mental health problems pre-pandemic are
American veterans (Seal et al., 2011; Trivedi et al., 2015), which makes them an important
group to examine in longitudinal research over the course of the pandemic. The current
study is among the first to report on changes in frequency of alcohol use and binge drinking
over one year of the pandemic for veterans. Further, our study notes incremental differences
in changes in alcohol use considering important demographics (sex, racial/ethnic minority
status), pre-pandemic PTSD, and COVID-19-specific factors such as loneliness, negative
reactions to COVID-19, and economic hardship.

Overall, the current study shows marked decreases in frequency of alcohol use and binge
drinking over the one-year study period. This is in line with some prior theoretical

and empirical work noting decreases in alcohol consumption during the pandemic. For
example, Rehm and colleagues (2020) posited that, in the immediate months following
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the COVID-19 pandemic, alcohol use would decrease due to potential economic burdens,
decreased physical activity, and an inability to frequent bars and restaurants due to stay-at-
home orders. However, our results, and this theory, are in contrast to some reports of
increased alcohol consumption following the COVID-19 pandemic. Pollard et al. (2020)
noted a significant increase in alcohol consumption during the pandemic; however, this
increase only represented one additional drink per month. Others have attempted to capture
changes in alcohol use during the pandemic, but many of these studies have relied on
retrospective reports of their use prior to the pandemic, thus neglecting proper temporal
order (Vanderbruggen et al., 2020). Our study includes both a pre-pandemic time point as
well as 6-, 9-, and 12-month follow-up periods, lending to more accurate and appropriate
description of substance use trends among American veterans during COVID-19.

The current study does, however, indicate heterogeneity in substance use based on some
demographic, mental health, and COVID-19-specific factors. For instance, results indicated
that women veterans tended to have higher pre-pandemic alcohol use and binge drinking
with no effect on the slope, indicating that women started higher and stayed higher on
alcohol use and binge drinking compared to their male counterparts. This is in slight
contrast to prior work on alcohol use, with some studies reporting increases in alcohol use
among non-veteran women during the pandemic (Pollard et al., 2020). While our sample,
as a whole, reported decreases in alcohol use and binge drinking over the study period,
individuals screening positive for PTSD showed consistently higher rates of drinking over
the study period. The results from the current study are not uncommon, as some previous
work notes that individuals with pre-pandemic mental health problems reported increased
substance use. This may imply that individuals struggling with PTSD may require greater
outreach efforts as in person services return.

Our results also showed that racial/ethnic minority veterans reported lower pre-pandemic
alcohol use and binge drinking, but a less steep decline over the course of the pandemic,
compared to white veterans. This indicates that, while racial/ethnic minority veterans may
have started lower in alcohol consumption, they did not show a similar decrease in alcohol
use or binge drinking over the first year of the pandemic. These results may be partially
explained by a growing literature noting disparities around the COVID-19 pandemic. For
example, previous work notes higher mortality rate and higher COVID-19 positive tests
among racial/ethnic minority veterans (Rentsch et al., 2020). Others have noted, in a
representative U.S. sample, Hispanic and Black adults reported a higher prevalence of
substance use during the pandemic compared to White respondents (Czeisler et al., 2020).
However, these estimates were cross sectional in nature and do not assess changesin
substance use. Our results point to a common story around the pandemic; individuals from
racial/ethnic minority backgrounds are being affected differently compared to their White
peers, and this appears to apply among veterans. These results may indicate structural
barriers, such as less access to psychological services during the pandemic and, potentially,
long-term healthcare disparities once cities and agencies begin to reopen to full capacity.
While our study does not assess access to care, similar results have been reported such that
racial/ethnicity minority populations reported greater health care disparities such as lower
levels of access to mental health services and telehealth care during the pandemic (Ruprecht
et al., 2020). While our sample provides important insight into the effect of the pandemic
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on racial/ethnic minority veterans in general, we did not have a diverse enough sample
to explore such effects within specific racial/ethnic minority groups, which represents an
essential area for further work.

Our results also shed light on important COVID-specific factors such as negative reactions
to COVID, loneliness, and economic hardship. Not surprisingly, individuals reporting
greater negative reactions to COVID-19 reported more alcohol use and binge drinking
during the first 9 months of the pandemic. Fear and anxiety about the virus itself as well
as the economic effects of local and national shutdowns may have influenced psychological
well-being. In fact, an early study of COVID-19 in March of 2020 reported that 15%

of individuals in the U.S. had already reduced wages or work hours, and nearly 40% of
Americans reported COVID-19-related financial stress (Ettman et al., 2020a; Nelson et
al., 2020). By August of 2020, there were over 57 million Americans who had filed for
unemployment since the start of the pandemic (Kelly, 2020). Without even considering
the current pandemic, there are a myriad of studies noting that lower income, economic
volatility, and financial hardship are strongly associated with worse mental health and
substance use outcomes (Karanikolos et al., 2013; Nandi et al., 2012). Our study provides
further support for the effects of economic hardship during the COVID-19 pandemic

on substance use such that those who reported losing their job, being furloughed, or
experienced reduced work hours reported increased binge drinking and alcohol use.

In general, loneliness was associated with /ower alcohol use over the one-year study period.
Recent work assessing loneliness on a variety of behavioral health outcomes notes that
individuals reporting higher loneliness also reported worsening mental health symptoms
(particularly depression) throughout the COVID-19 period (Creese et al., 2020). In a
recent narrative review, Ingram et al. (2020) reported, across 41 studies, that loneliness

is associated with poor mental health and greater substance use problems. Our results are
in contrast to these studies and recent work noting that loneliness due to COVID-19 is
associated with worse outcomes across a variety of domains (Creese et al., 2020; McGinty
et al., 2020). However, some recent work among a representative sample of American
adults noted no change in loneliness during the pandemic and, on the contrary, some
groups reported decreased loneliness (Luchetti et al., 2020). Thus, it may be that, for some
individuals, such as those living alone and individuals with chronic or serious conditions
(e.g., heart conditions, pre-exiting medical conditions, or serious mental illness), loneliness
may play more of a role in their behavioral health outcomes. One potential explanation

of our results is, while the country was ordered to stay home and avoid social contact,
there is some anecdotal evidence of increases in social connections during COVID, even if
those connections were happening in ways other than in-person; for example, connecting
with friends online or video chat (Klein, 2020; McCammon, 2020). These greater social
connections may counteract effects of loneliness, especially in the early months of the
pandemic. Our results did differ slightly based on the outcome being assessed, such that
loneliness was associated with lower binge drinking early on, but at the one-year follow-up,
loneliness was associated with greater binge drinking. Thus, it may be that cumulative
loneliness influences more risky and heavy drinking practices.

Addict Behav. Author manuscript; available in PMC 2022 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Davis et al.

4.1.

Page 10

Limitations

The current study should be interpreted in light of several limitations. First, all data were
self-reported, lending to potential misreporting. However, numerous studies have reported
on the validity of self-reported substance use and mental health conditions (e.g., Simons

et al., 2015). Second, results are not causal in nature. While we report on temporally
ordered effects, there may be other third variables that help explain our results. We also
only measured negative reactions to COVID-19 at 6- and 9-month follow-ups, thus limiting
our ability to assess if these effects were carried out to one year after the pandemic hit the
U.S. Finally, our results may not generalize to all veterans. We utilized a sample of veterans
recruited outside of the VA and assessed for probable PTSD using self-report screening
instruments. Clinical samples recruited from health care facilities with diagnosed disorders
may differ in their behaviors, as might veterans who do not use social media.

4.2. Conclusions

This is the first study, to our knowledge, investigating longitudinal change in substance

use among an understudied and high-risk group of veterans recruited in the community

and outside of traditional health care facilities. Our results are in line with some theory
noting decreases in substance use during the pandemic, but incongruent with other studies
noting increases in substance use in the general population. Our results point to clear
disparities among veterans during the COVID-19 pandemic. While the overall prevalence of
alcohol use decreased over one year of the pandemic, some individuals, specifically women
and racial/ethnic minority veterans, showed a different trajectory. This was also true of
individuals who reported pre-pandemic PTSD. Our results are notable in light of the fact
that veterans with co-occurring disorders are resistant to seek care, as only half of veterans
with substance use disorders or mental health disorders (i.e., those who could benefit from
care) actually seek care from the VA or elsewhere, and those that do often do not engage in
care long enough to receive an adequate dose of treatment (Schell and Marshall, 2008; U.S
Department of Veterans Affairs, 2018). Thus, it is clear that some individuals may require
additional outreach or services during this high stress time.
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Highlights

. Veterans alcohol use and binge drinking declined throughout 12 months of the
pandemic

. pre-COVID PTSD associated with greater alcohol use and binge drinking

. Trends in substance use vary across racial/ethnic minority and female
veterans

. Loneliness associated with reduced alcohol use and binge drinking over time

. economic hardship and negative reactions to COVID associated with greater

alcohol use and binge drinking
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TICr,

Figure 1.
Conceptual model using time varying and time invariant co-variates to predict alcohol use

and binge drinking
Note: TVC = time varying co-variate; TIC = time invariant co-variate.
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Figure 2.
Changes in alcohol use and binge drinking before and following COVID-19 among veterans.

Note. pre-COVID is February 2020; 6 months is August 2020; 9-months is November 2020;
12-months is February 2021
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Figure 3.
Changes in alcohol use and binge drinking across veterans who screened for probable PTSD,

pre-COVID-19.
Note. Pre-COVID is February 2020; 6 months is August 2020; 9 months is November 2020;
12 months is February 2021.
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Demographic characteristics pre-COVID-19

Variable M(SD) or N(%)
Age 34.5(3.67)
Sex (men) 1,091 (88.7%)
Race/ethnicity
White 975 (79.3%)
Hispanic/Latino/a 134 (10.9%)
Black 90 (7.3%)
Asian 13 (1.1%)
Multiracial/other 18 (1.5%)
Combat scale 5.02 (2.35)
Mental Health (positive screen)
PTSD 397 (32.3%)
COVID-19 Time-varying Co-variates
Negative reactions to COVID-19 1.22 (0.49)
Loneliness 48.8 (7.07)
Economic hardship 477 (38.8%)
Days of Substance Use
Alcohol use Time 1 (past month) 11.1 (5.98)
Alcohol use Time 2 (past month) 8.82 (6.05)
Alcohol use Time 3 (past month) 9.54 (5.0)
Alcohol use Time 4 (past month) 9.13(5.02)
Binge drinking Time 1 (past month)  4.99 (4.02)
Binge drinking Time 2 (past month)  3.39 (3.14)
Binge drinking Time 3 (past month)  2.33 (2.24)
Binge drinking Time 4 (past month)  2.42 (2.66)

Note: PTSD = Posttraumatic Stress Disorder

Table 1.

Page 18

Continuous variable ranges: all alcohol use and binge drinking variables are past 30-day, range 0 — 30; negative reactions to COVID-19 (0-4);

loneliness (20-80); economic hardship (0-1); combat scale (0 — 12).
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