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Abstract

Background and Objectives: Behavioral health issues, such as substance use,

depression, and social isolation, are of grave concern during COVID‐19, especially

for vulnerable populations. One such population is US veterans, who have high rates

of pre‐existing behavioral health conditions and may thus be at‐risk for poorer

outcomes. The current study aimed to investigate substance use among US veterans

during COVID‐19 as a function of pre‐existing depression, loneliness, and social

support.

Methods: We investigated the relationship between pre‐pandemic depression and

substance use during COVID‐19 using linear (alcohol) and logistic (cannabis)

regression among a large sample of US veterans (N = 1230). We then tested if

loneliness and social support moderated these effects.

Results: Though there was a decrease in alcohol and cannabis use among the overall

sample, veterans who screened for depression prior to the pandemic exhibited

higher levels of substance use after the pandemic's onset. Loneliness compounded

the effects of depression on rates of alcohol use. Social support was not protective

for the effects of depression on either alcohol or cannabis use.

Discussion and Conclusions: Veterans with pre‐existing depression may be in need

of attention for substance use behaviors. Interventions aimed at alleviating

loneliness among veterans may be useful in mitigating alcohol use, but not cannabis

use, amid COVID‐19.

Scientific Significance: Our findings are among the first to report tangible behavioral

health outcomes experienced by US veterans as a result of COVID‐19. Results can

help inform treatment efforts for veterans who are struggling with substance use

during and post‐pandemic.

INTRODUCTION

In the spring of 2020, the United States implemented lockdown

measures to combat the spread of COVID‐19. Consequently, there is

increasing worry about the impact of COVID‐19 on behavioral health,

with a common liability during the pandemic being loneliness. Many

have experienced increased levels of isolation, which can lead to

amplified feelings of loneliness and associated negative physical and

mental health problems.1 Specifically, during COVID‐19, lack of social

support and loneliness are posited to be major risk factors for mental

health consequences and substance use.2,3 Recent research indicates

increases in alcohol4,5 and cannabis use,6 as well as mental health

symptomology,7,8 among the general population. Others have noted

special consideration for behavioral health (i.e., substance use) may
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be needed for individuals reporting heightened loneliness and lack or

loss of social support, especially in the context of increasing levels of

depression during the pandemic.3 Unfortunately, most COVID‐

related behavioral health research has been focused on cross‐

sectional studies involving samples of the general population, with

little direct attention being given to the long‐term consequences of

the pandemic or to particularly vulnerable populations.

Loneliness and social support theory

Existing research conceptualizes loneliness as the perception of

unfulfilling relationships resulting in feelings of seclusion, which leads

to subsequent wide‐ranging physical and behavioral health issues.9

Hawkley and Cacioppo's Loneliness Model theory9 posits that health

consequences of loneliness (e.g., depression) may reinforce socially

isolating behaviors, thereby exacerbating the experience of loneliness

even more. Others have suggested that theories of loneliness are of

vital importance in the context of substance use disorders (SUDs)

specifically, as those who engage in harmful or problematic substance

use are more likely to endorse feelings of loneliness and isolation, and

vice versa.10 Conversely, the stress and coping perspective theory of

social support posits that perceived support may help mitigate the

adverse effects of stressful events on health outcomes,11 while lower

levels of social support inversely can lead to poorer health outcomes,

such as depression.12

Recent empirical work supports these notions in the context of

COVID‐19. Researchers have reported that individuals with higher

levels of social support had lower depression levels than those who

have less support during COVID‐19.13 Initial reports also indicate

that loneliness is associated with decreased mental health during the

pandemic, though research is still growing on this topic, as one study

reported loneliness as a risk factor for depression during the pan-

demic among older adults in the United kingdom.14 Augmenting this,

consistent with Ingram and colleagues' theory,10 those who experi-

ence loneliness or minimal social support amid COVID‐19 may also

be more likely to use substances. Substance use has been a major

behavioral health concern during COVID‐19, with some calling for

specific attention to SUDs during the pandemic.15,16 A predisposition

to depression may further increase hazardous substance use during

the pandemic, particularly if one has limited social interaction due to

restrictions on social gatherings. In one study of US adults in the

wake of COVID‐19 lockdowns, loneliness and lack of social con-

nectedness predicted hazardous alcohol use and drug‐related con-

sequences, mediated by anxiety and depression symptoms.3

Additionally, Bartel et al.6 reported that social isolation, compounded

with depression‐related coping motives, predicted increases in can-

nabis use during the pandemic, compared with pre‐pandemic levels.

Taken together, it is evident that the interaction of depression with

loneliness and/or social support may portend additional risk for in-

creased substance use behaviors. Additional research is needed to

explore these topics among those most vulnerable to behavioral

health consequences.

Veterans amid COVID‐19

Veterans are disproportionately at‐risk for behavioral health pro-

blems, including depression and heavy substance use.17,18 As current

research points to such pre‐existing health conditions as a risk factor

for consequences related to poorer mental health and substance use

during COVID‐19,19 veterans with pre‐existing mental health pro-

blems may struggle with exacerbated mental health and substance

use difficulties throughout the pandemic. Reports indicate veterans

are at‐risk for loneliness and social isolation prior to20 and during the

pandemic,21 which has been found to further intensify behavioral

health problems.22 Further, consistent with social support theory,11

veterans who have lower levels of social support are more likely to

partake in heavy drinking, with high social support being protective

against excessive drinking.23

Though an at‐risk group for behavioral health conditions, there is

little research that investigates behavioral health outcomes of the

pandemic on U.S. veterans. Most pandemic‐related behavioral health

research on veterans focuses on the use of telehealth within Veter-

ans Affairs (VA) systems to develop recommendations for its ex-

pansion during COVID‐19.24 The tangible effects of the pandemic on

veterans' mental health has remained largely unexplored. The present

study investigated the associations between loneliness, social sup-

port, and pre‐pandemic depression on veterans' substance use be-

haviors during the first 6 months of the pandemic in the United

States. Specifically, we looked at the impacts on alcohol and cannabis

use, as these substances are two of the most often used among

veteran populations.25 Further, in line with theories of isolation and

social support, we aimed to understand how loneliness and limited

social support during the pandemic influenced the relationship be-

tween depression and substance use, hypothesizing that those with

greater reported loneliness and limited social support would be en-

gaging in the heaviest substance use, particularly if they reported pre‐

pandemic depression.

METHODS

Participants and procedures

Veterans were eligible to participate if they were aged 18–40 and

previously served in one of the following branches of the US Armed

Forces: Air Force, Army, Marine Corps, or Navy. Potential partici-

pants were recruited in February 2020 (Time 1) from social media

websites (e.g., Facebook, RallyPoint) as part of a larger survey effort

to examine substance use and mental health symptoms among a

sample of veterans recruited outside of VA settings. A general sample

of veterans was sought for the study; thus, there were no eligibility

criteria related to substance use or mental health. There were no

other exclusion criteria. Data collection was completed in February

2020, which was approximately one month prior to the declaration of

a national emergency in the United States in March 2020.26 A total of

1855 individuals responded to the survey, of which 1230 participants
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were screened as eligible, consented to participate, and passed a

series of internal validation checks. Such checks were used to ensure

individuals were not misrepresenting themselves (e.g., giving parti-

cipants “insider knowledge” items about military service to verify

veteran status, endorsing consistent responses between items),

repeatedly completing the survey to collect multiple incentives (e.g.,

checking for duplicate IP addresses), or carelessly responding to items

and making data invalid (e.g., checking time stamps to verify they

completed the survey in a possible length of time, including “check

items” to make sure participants were paying attention to item

wording). Participants received a $20 Amazon gift card for com-

pleting a 30‐min online survey.

The same participants were recontacted by email 6 months after

the baseline survey in August 2020 (Time 2) to complete a follow‐up

survey about substance use and mental health, with additional items

assessing their experiences with COVID‐19. Of the 1230 invited,

1025 completed the follow‐up survey and passed internal validation

checks (83%). Participants received a $30 Amazon gift card for

completing the follow‐up 30‐min online survey. All procedures were

approved by the local Institutional Review Board at the university

where the study was conducted.

Measures

Demographics and military characteristics

Participants reported their age, race/ethnicity, gender, branch of

service, marital status (married/unmarried), and whether they had

children living at home with them.

Depression

Depression symptom severity was assessed at Time 1 and Time 2

using the 8‐item Patient Health Questionnaire (PHQ‐8),27 where

participants indicated how often they experienced eight symptoms of

depression (e.g., feeling down, depressed, or hopeless). Symptoms

were rated over the past two weeks from not at all (0) to (3) nearly

every day; yielding a sum score between 0 and 24 (α = .85). Partici-

pants who scored at or above a cutoff score of 1027 were classified

with a positive screen for possible depression.

Alcohol and cannabis use

At Time 1 and Time 2, participants completed items for past 30‐day

alcohol use using the daily drinking questionnaire (DDQ),28 which

assesses the typical number of drinks consumed on each day of a

typical week and yields a total drink per week variable. Pictures of

standard drinks preceded the DDQ (e.g., 12 oz. beer, 5 oz. wine,

0.5 oz hard liquor). Participants also reported any use of cannabis in

any form (e.g., smoking, vaping, edible) over the past 30 days.

Loneliness and social support

At Time 2, loneliness was measured with the 20‐item UCLA Lone-

liness Scale,29 which assessed how often the participant felt feelings

related to loneliness, such as “How often 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 (α = .63). Social support was assessed at Time 2 with

the RAND Social Support Survey from the Medical Outcomes

Study,30 which consisted of 18 items assessing social support in areas

of emotional/informational (e.g., someone to confide in), tangible

(e.g., someone to help you if sick), affectionate (e.g., someone who

sows you love), positive social interaction (e.g., someone to have a

good time with), and an additional item regarding having someone to

do things with to get your mind off things. The scale yields a mean

score across items (1 = none of the time to 5 = all of the time) on how

often each kind of support is available (α = .78).

Analytic plan

The first aim of this study was to investigate the association between

pre‐existing depression and substance use behaviors during the

pandemic. To do this, we predicted Time 2 past month drinks per

week (linear regression) and any past month cannabis use (logistic

regression) in separate models with pre‐pandemic depression screens

on the PHQ‐8 as the predictor, controlling for Time 1 substance use

and demographic and military characteristics. The second aim of our

study was to examine whether loneliness and social support during

the pandemic moderated the relationship between depression and

substance use. To do this, we added Time 2 loneliness and social

support to drinks per week and any cannabis models as independent

predictors. Next, we included depression screen × loneliness and

depression screen × social support interactions in the models to test

for moderation. Significant interactions were plotted for interpreta-

tion using low and high values of the moderator (+1 to −1 standard

deviations from the mean) and all continuous variables were grand

mean‐centered to facilitate interpretation.

RESULTS

Sample description

A description of the analytic sample can be found in Table 1. Parti-

cipants were 34.6 (SD = 3.5) years old, and the majority of partici-

pants were white (82.9%) and male gender (89.5%). Participants were

primarily veterans separated from the Army (70.4%). Most were

married (92.2%) and had children living at home (63.1%). Nearly one‐

third (31.9%) met the criteria for depression at Time 1. Participants

reported a mean of 48.8 on the UCLA loneliness scale (range 20 to

80) and a mean of 3.17 on the MOS Social Support Survey

(range, 1–5).
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Alcohol outcome

Table 2 contains the final model for drinks per week. Participants

reported drinking 6.34 (SD = 9.65) drinks per week at Time 2, which

was approximately 5.8 drinks less than they reported drinking at Time

1, t (1022) = 18.43, p < .001. Though participants reported less

drinking over time, those participants who screened positive for

depression at Time 1 reported drinking significantly more at Time

2 than participants who did not screen positive for depression. In the

model controlling for demographics and Time 1 drinks per week, a

positive screen for depression at Time 1 was associated with more

drinks per week at Time 2 (β = 3.52, SE = 0.69, p < .001; b = 0.17), such

that a standard deviation increase in Time 1 depression is associated

with a 0.17 standard deviation increase in drinks per week at Time 2

(5.2 drinks compared with 8.7 drinks; see Figure 1, top).

Next, we added the main effects of loneliness and social support

to the model. Results indicated loneliness was associated with more

drinks per week at Time 2 (β = 0.07, SE = 0.04, p = .025; b = 0.10).

There was no significant main effect for social support. When adding

the depression × loneliness and the depression × social support in-

teraction terms (see final model in Table 2), results only indicated a

significant interaction effect for loneliness and depression (β = 0.10,

SE = 0.09, p = .008; b = 0.24). Figure 2 shows the prototypical plots.

We can see that participants with a positive depression screen at

Time 1 who reported more loneliness at Time 2 reported drinking the

most at Time 2. Tests of simple slopes revealed a significant slope for

high loneliness (slope gradient = 5.10, t = 5.46, p < .001), but not for

low loneliness (slope gradient = 1.76, t = 1.86, p = .064). There was no

significant interaction between depression and social support.

Cannabis outcome

AtTime 1, 16.7% of the sample reported using any cannabis in the past

30 days, while at Time 2, 14.8% of the sample reported any use.

Factoring in Time 1 depression screening, 33.5% of those who

screened positive for depression at Time 1 used any cannabis in the

past 30 days at Time 2, compared with 6.0% of those who did not

TABLE 1 Analytic sample characteristics

All participants (N = 1025)
N/mean %/SD

Age 34.6 3.5

Race/ethnicity

Hispanic/Latinx 90 8.8%

Black/African American 62 6.0%

Asian 12 1.2%

White 850 82.9%

Multiracial/other 11 1.1%

Gender

Male 917 89.5%

Female 96 9.4%

Other 12 1.2%

Branch

Air force 123 12.0%

Army 722 70.4%

Marine corps 94 9.2%

Navy 86 8.4%

Marital status

Unmarried 80 7.8%

Married 945 92.2%

Children in home

Yes 647 63.1%

No 378 36.9%

Depression (PHQ‐8) screen 327 31.9%

Loneliness (UCLA) sum score 48.8 7.1

Social support mean score 3.17 0.56

Note: Depression screen represents those with a score of 10 or higher on
the Patient Health Questionnaire 8‐item at Time 1. Loneliness is the
composite score from the UCLA Loneliness Scale at Time 2. Social support
is the mean score on the MOS Social Support Survey.

Abbreviation: PHQ‐8, 8‐item Patient Health Questionnaire.

TABLE 2 Final model predicting drinks per week and any
cannabis use at Time 2

Drinks per week
(past month),
b (95% CI)

Cannabis use
(past month),
OR (95% CI)

Constant 5.01 (2.94, 7.08) 0.01 (–)

Drinks per week at
Time 1

0.40 (0.34, 0.46) –

Any cannabis use at
Time 1

– 5.18 (3.01, 8.92)

Depression screen at

Time 1

3.43 (2.06, 4.79) 2.49 (1.46, 4.25)

Loneliness 0.02 (−0.09, 0.12) 1.01 (0.96, 1.07)

Loneliness × depression 0.24 (0.62, 0.41) 0.98 (0.92, 1.06)

Social support 0.01 (−1.29, 1.31) 1.08 (0.56, 2.09)

Social support ×

depression

1.83 (−0.38, 4.03) 2.14 (0.90, 5.09)

Note: Loneliness is the composite score from the UCLA Loneliness Scale
at Time 2. Social support is the mean score on the MOS Social Support

Survey. Analyses controlled for age, gender (male gender reference
group), race/ethnicity (White race/ethnicity reference group), branch of
service (Army reference group), marital status, and children living in the
home. Bold values indicate p < .05.

Abbreviations: b, unstandardized coefficient; CI, confidence interval; OR,
odds ratio.
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screen positive (see Figure 1, bottom). In the model predicting any use

of cannabis at Time 2, a positive screen for depression at Time 1

significantly predicted anyTime 2 past 30‐day cannabis use (odds ratio

[OR] = 2.63, p < .001). When we added loneliness and social support to

the model, there was no significant effect for loneliness (p = .742), but

there was a significant effect for social support (OR = 1.61, p = .035).

However, when the interaction terms were added to the model, the

effect for social support was no longer significant, likely due to the

interaction taking much of the variance of the main effect when the

interaction was not included. There were no significant depression ×

loneliness or depression × social support interaction effects. Table 2

contains the final model for the cannabis outcome.

DISCUSSION

While COVID‐19 has had substantial consequences on public health,

little is known about the effects it may have on at‐risk populations

who are already susceptible to behavioral health problems, such as

American military veterans.17,18 The current study investigated sub-

stance use during the first six months of the COVID‐19 pandemic in

the United States, as it relates to loneliness, social support, and de-

pression among a large national sample of US veterans. While sub-

stance use decreased overall among the full sample from 1‐month

pre‐pandemic to 6 months post, those who screened positive for

depression prior to COVID‐19 had higher rates of both alcohol and

cannabis use during the pandemic, with those with pre‐pandemic

depression who experienced high levels of loneliness during the first

six months of the pandemic drinking most heavily.

The overall decrease in alcohol and cannabis use was contrary to

other reports noting substance use increases during COVID‐19.4,15,16

F IGURE 1 Drinks per week and percent of
cannabis users at Time 2 by Time 1 depression
screening. Figure 1 (top) contains estimated
marginal means and 95% confidence intervals.
Models controlled for age, race, gender, marital
status, children living at home, and the Time 1
outcome

F IGURE 2 Interaction between depression screen at Time 1 and
loneliness at Time 2 for the cannabis outcome
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This may be due to a dearth of opportunities to use substances, such

as decreased ability to use in certain settings (e.g., not being able to

drink at a bar with friends), and potential financial barriers to

obtaining substances.31 This may suggest a social component to

cannabis use over and above any coping‐related motivations, though

further research is needed to fully parse out the interaction of can-

nabis use and social mechanisms during COVID‐19. However, ve-

terans with existing depression were more likely to use alcohol and

cannabis, which is consistent with hypotheses and prior work that

those with pre‐existing behavioral health conditions may be at risk

for poorer behavioral health outcomes throughout the pandemic.19

Mental health providers serving veterans, such as the Veterans

Healthcare System (VA) and veteran service organizations, may thus

need to emphasize treatment outreach during and after the pandemic

to those with pre‐existing conditions such as depression.

Greater loneliness was associated with heavier drinking, and

those with pre‐existing depression and greater loneliness during the

pandemic reported the most drinking, in line with the theory that

loneliness can lead to poorer health outcomes.9 The association

between loneliness and alcohol use was evident despite controlling

for social support, which is not consistent with theories of social

support11,12 or other COVID‐related studies that reported social

support being protective against such outcomes.13,32 This suggests

that, for veterans during COVID‐19, experiencing loneliness may

have a larger role than social support in predicting substance use

outcomes such as alcohol use. Even if social support is available to

individuals at home during the pandemic (e.g., family members),

loneliness related to not spending time with other groups outside the

home (e.g., friends, coworkers, other veterans/military personnel)

may impact cannabis or alcohol use and undermine protective ef-

fects. Although veterans who screened positive for depression were

more likely to report any cannabis use during the pandemic than

those who did not screen positive, loneliness was not associated with

cannabis use, which is inconsistent with prior research on self‐

isolation and cannabis use during COVID‐19 among other popula-

tions.6 Social support, however, was positively associated with any

cannabis use, which could imply a social component to cannabis use

beyond a coping reason (i.e., using to manage depressive symptoms).

These results seem to indicate that veterans have different motiva-

tions for using alcohol and cannabis during the pandemic, though

additional research on use motives is needed to fully understand the

differences.

Given the differences in predictors of alcohol and cannabis use,

interventions aimed at reducing harmful substance use among ve-

terans during and after the pandemic may thus benefit from different

approaches depending on what substances an individual is using. For

instance, emphasizing healthy ways to cope with feelings of isolation

may be an important component of treatment targeting alcohol use,

but not cannabis use, for veterans during COVID‐19. Forthcoming

interventions to help mitigate the effects of isolation may also con-

sider approaches aimed at correcting negative social cognition, as

outlined by existing theory.9 As we explored alcohol and cannabis use

separately in the current study, research on polysubstance use is also

needed to expand upon these findings. Co‐occurring SUDs are in-

deed common among veterans,17 so further studies that assess co‐

use of substances could enhance understanding of how using alcohol

and cannabis together may have affected behavioral health outcomes

for veterans amid and post‐COVID‐19.

Limitations and future directions

Findings should be taken in light of the current study's limitations.

First, data were collected through self‐report measures and may be

subject to certain biases as a result (e.g., social desirability, recall),

though there is evidence to support the validity of self‐reported

substance use.33 Second, our sample is comprised primarily of white

male Army veterans recruited online through a nontreatment setting.

Though the Army is the military's largest branch, our sample recruited

Army participants at a proportionally higher rate (~70%) than the

general veteran population (~50%), perhaps due to the Army's re-

presentation on the social media sites we recruited from. Further,

although our sample is proportional in terms of gender representa-

tion compared to veterans as a whole, generalizability is still limited.

We also did not have a large enough sample with specific racial/

ethnic groups to draw meaningful comparisons across these groups.

The majority of the US veteran population is White, as reflected by

our sample; however, current reports indicate that racial and ethnic

minorities in the United States experience poorer outcomes from

COVID‐19 due to systemic socioeconomic barriers and racism em-

bedded within systems of healthcare.34 Being able to look further at

race and ethnicity differences is vital to understanding the full be-

havioral health and substance use impacts of the pandemic on ve-

terans, especially as ethnic minority representation increases among

US armed forces. Participants who completed theTime 1 survey only

and not the Time 2 survey (about 17% attrition) were more likely to

be women, non‐White, and reported higher depression and cannabis

use at Time 1, indicating that better engagement efforts to retain

these veterans in longitudinal research efforts are needed. Changes

in the original sample may thus not be fully captured due to attrition

bias, and results should be interpreted with this in mind. Future work

can expand upon these findings through recruitment of a more di-

verse sample in terms of gender, race/ethnicity, and branch of ser-

vice, as well as through recruiting clinical samples from a treatment/

VA setting. Next, regarding our study's measurement, we only mea-

sured loneliness and social support at Time 2; studies that can directly

compare these constructs to pre‐pandemic data are needed. Lastly,

despite our study being longitudinal in nature, causation cannot be

completely characterized, as there may be other variables not in-

cluded in analyses that influence our study's outcomes of interest.

CONCLUSIONS

The present study has a number of unique strengths that supply vital

contributions to the existing literature. This study is among the few

currently published that have addressed changes over time in
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substance use and behavioral health, with data available both

immediately prior to and during COVID‐19. Moreover, this study

addresses an understudied group in the literature on the impacts of

COVID‐19, being among the first to report behavioral health con-

sequences faced by US veterans. We therefore provide preliminary

results that may help inform imminent additional research as well as

behavioral health interventions for this vulnerable population.
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