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Abstract

Objective: Guided by accounts of adjustment in daily life as a key indicator of health, the current
study examined prospective changes in young adults’ emotions and substance behaviors assessed
during a normative baseline period and during the acute COVID-19 disruption period in late
March/early April 2020. The COVID-19 assessment also collected psychosocial risk factors
expected to moderate changes in adjustment across time.

Method: Participants included 295 young adults (70.8% female; ages 18-21 at baseline), drawn
from an ongoing study of daily behaviors and health in college life that oversampled for recent
substance behaviors, who completed both the baseline and COVID-19 assessments. Hypotheses
were tested using analyses of repeated-measures data that included covariates of length of time
between assessments and sampling group status.

Results: Direct tests in support of hypotheses indicated an increase in negative affect (¢= .67, p
<.001), and greater alcohol use (d= .75, p < .001) and marijuana use (¢d= .58, p < .001), in daily
life across time. Levels of positive affect (¢= .08, p>.05), nicotine use (d= .01, p>.05), and
prescription drug misuse (¢=.003, p> .05) did not reliably change in tests of direct models.
Moderation tests indicated several risk factors for experiencing steeper increases in negative affect,
and increased likelihood of marijuana and nicotine use, in daily life across time.

Conclusions: Findings offer implications for future research and clinical efforts to improve

young adult adjustment in response to the pandemic.
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The ongoing pandemic related to coronavirus disease 2019 (COVID-19) has drastically
disrupted daily life, resulting in changes to behaviors, emotions, and stressful experiences
that are likely to hold lasting health implications for individuals in key developmental
periods. Young-adult college students, in particular, needed to immediately navigate one or
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more changes in education, social, employment, or living situations. Their responses to these
disruptions are expected to hold concurrent and enduring significance, in light of evidence
that behavioral health in young adulthood (substance use and mental health, in particular) is
a crucial predictor of later adult health and well-being (Brown et al., 2008; Stroud et al.,
2015). As colleges across the nation navigate to provide virtual and in-person support for
their students, translational knowledge is urgently needed to support prevention and
treatment of problems associated with COVID-19 transitions and the evolving public health
situation. Indeed, problematic emotions and behaviors, such as elevated negativity or binge
drinking, that emerge in day-to-day life have the potential to interfere with academics
(Greene & Maggs, 2017) and have been implicated in longer-term mental health and
substance use (Jennison, 2004; Linden-Carmichael et al., 2015).

Early on, scholars anticipated increases in mental health distress (Gruber et al., 2020) and
alcohol misuse (Clay & Parker, 2020) in the isolating and stressful context of the
coronavirus pandemic that could impact public health more broadly. Initial reports
(Rodriguez et al., 2020; Twenge & Joiner, 2020) suggest that mental distress and problem
drinking have increased among U.S. adults due to the COVID-19 pandemic and related
changes to daily life, such as staying at home, constant news coverage, and economic
uncertainty. Although limited, evidence indicates mounting adjustment problems among
young adults, as well: A study examining well-being of college students in China (Cao et al.,
2020) found higher levels of self-rated anxiety among those who reported greater economic
and academic worry, more personal impact of the virus, and lower social support. Of note,
Lechner and colleagues (2020) documented increases in U.S.-based college students’
alcohol consumption from one week before a campus closed to one week after it closed.
Furthermore, protective factors were identified in that greater social support was linked to
less alcohol consumption over the time period. However, that study’s assessments of the two
separate weeks of drinking both occurred retrospectively, leaving open the possibility that
participant reports of baseline drinking were biased by their pandemic experiences. In sum,
research is needed to understand how the COVID-19 crisis has directly changed young-adult
college students’ affect and behaviors (beyond alcohol use alone), and to identify
characteristics that place young adults’ adjustment in daily life at risk.

Guided by empirical and theoretical models of adjustment in daily life as central to
individuals’ health and development (Bronfenbrenner & Morris, 2006; Greene & Maggs,
2017), the current study examined changes in young adults’ affect and substance use
behaviors early in the pandemic during the period of acute COVID-19 disruptions in the
United States. We focus on global mood (positive and negative affect) along with salient
substance behaviors in this age period, including use of alcohol, marijuana, and nicotine, and
misuse of prescription medications. Even in typical times, the college years during young
adulthood reflect a particularly risky period in the life course for elevated mental health
distress (Lee et al., 2017) and substance problems (White et al., 2006). By drawing on data
obtained from intensive sampling procedures that occurred prior to the coronavirus outbreak,
and then reassessing the same participants’ current emotions and recent behaviors early in
the pandemic (March/April 2020), the design allows for prospective investigation of direct
changes in adjustment in daily life as a result of COVID-19 disruptions.
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The first research aim was to test direct COVID-19-related changes in emotional and
behavioral adjustment in daily life. Due to transitions and heightened stress (Vinkers et al.,
2020) imposed by the pandemic, we hypothesized that young adults would experience
greater negative affect and lower positive affect, along with increased occurrence of
substance use (i.e., alcohol, nicotine, marijuana, prescription misuse), in daily life over time.
Given the unmatched period under investigation, we did not make differential predictions for
the various substance indicators.

The second research aim was to identify risk factors that were expected to moderate the
extent to which young adults’ adjustment in daily life changed across assessments. Stress
and coping models (Metzger et al., 2017) argue that those with weaker psychosocial
resources will respond in more hazardous ways to the demands of this period. For example,
in the context of the pandemic, young adults with greater financial and social supports would
be expected to show less problematic change in their adjustment across time. In contrast,
those who were more concerned about illness and the negative impact of illness might have
shown more declines in adjustment. Accordingly, we hypothesized steeper increases in
negative affect (along with steeper declines in positive affect) and greater increases in
substance use among individuals who reported greater loneliness, financial strain, and
anxiety related to health and to becoming ill at the time of COVID-19 disruptions. In
addition, more frequent use of alcohol and other drugs has been linked to greater negative
affect (via the self-medication hypothesis; e.g., Dixit & Crum, 2000) and to increased
craving and problematic use of substances (consistent with models of polysubstance use;
e.g., Morley et al., 2017). Thus, we expected significantly steeper increases in adjustment
problems over time (more negative affect, greater substance use in daily life) for those
reporting higher levels of drinking-related consequences and marijuana craving at the time
of the COVID-19 disruptions.

Procedures and Participants

Data are drawn from an ongoing study funded by the National Institute on Drug Abuse to
investigate daily behaviors and health in college life. The baseline assessment was conducted
between September 2017 and September 2019 and included 355 participants oversampled
for recent prescription drug misuse. Participants at a large university in the Midwestern U.S.
were initially recruited via flyers and announcements (e.g., newspaper ads, emails to
enrolled students) that stated, “We are particularly interested in how people use prescription
medications.” Prospective participants completed an online screening and a telephone call
was scheduled to confirm eligibility. Inclusion criteria were (a) being enrolled as a freshman
or sophomore (verified against Registrar database); (b) being 18 to 21 years of age; and, for
the risk group of participants, (c) endorsing recent prescription drug misuse of one or more
medication; the screening measure is described in Papp, Barringer et al. 2020 and Papp,
Kouros, and Curtin (2020). The recruitment and enrollment process oversampled for
prescription drug misuse behavior, given that a central aim of the larger project is to identify
situations and factors that predict the occurrence of prescription drug misuse in daily life.
The study included 300 participants from the risk group and 55 participants who did not
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endorse recent prescription drug misuse during screening (the non-risk comparison group).
To minimize any differences in recruitment between groups, the non-risk participants were
enrolled simultaneously with the risk participants throughout the recruitment period.

For the study baseline assessment, participants attended two lab sessions that were
scheduled an average of 35 days apart and were trained to complete reporting procedures in
daily life between the sessions. During the first session, participants completed informed
consent procedures and survey measures and were trained to use an iPod Touch application
designed specifically for the present research; they chose a private password to access the
application and completed a sample report in the lab. Access to all other device features was
restricted. The scheduled reporting period started the following day. Although the typical
reporting period was scheduled for the 28 days following the first lab session, some
participants continued reporting until they returned their device at the second lab session;
reports obtained across all days were retained in the current analyses to provide the most
representative view of daily life.

Under the planned study design, online follow-up surveys are collected every six months for
two years after the baseline assessment and are continuing. Prior to the study, university
institutional review board approval and a National Institutes of Health Certificate of
Confidentiality were obtained. During the baseline assessment, participants received their
choice of electronic or check payments. Compensation (in US$) included $75 for session 1,
$84 for reporting in daily life (prorated for partial completion), $55 for session 2, and a $36
bonus incentive for maintaining compliance across the planned reporting period.

In March 2020, we invited all participants in the broader study to complete an additional
online survey to understand their experiences and daily adjustment at the onset of
COVID-19 disruptions. Participants were compensated $20 for completing this one-time
survey. All 355 study participants received an invitation and one reminder (if needed) to
complete the survey. Most (7= 295; 83.1%) of the broader study participants completed the
COVID-19 assessment between March 27, 2020, and April 6, 2020, at which point the
survey was closed; these respondents comprise the current analytic sample.

During the acute COVID-19 assessment period, nearly all respondents were members of a
campus community that was limiting access to residence halls and transitioning courses
online. Data provided by the campus Registrar’s Office indicated that 14 participants (4.7%
of the current sample) were not enrolled during the Spring 2020 semester. Specifically, 9
participants (8 risk participants and 1 non-risk participant) had graduated, and 5 participants
(4 risk participants and 1 non-risk participant) had withdrawn for medical or personal
reasons, prior to the COVID-19 assessment. Due to these low frequencies, student status was
not considered as a covariate. Risk-group status was not associated with responding to the
COVID-19 assessment (83.3% of risk participants and 81.8% of non-risk participants
responded), x2(1) = 0.08, p=.78.

Demographics were collected at the baseline assessment. At study enrollment, the current
295 participants reported an average age of 19.5 years (SD = 0.71). The majority (70.8%)
identified as female, and slightly more than half (54.6%) were freshmen. In terms of racial
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and ethnic background, nearly 7% reported Hispanic or Latinx background and 86.8% self-
identified as White. The remaining participants (12.9%) self-identified as American Indian/
Alaska Native, Asian, Black or African American, Native Hawaiian or Pacific Islander, or
reported multiple or other races (identities included <3% of respondents); one (0.3%) did not
respond. Participants were ethnically and racially representative of the campus from which
they were sampled.

Background substance problems.—Background substance use was measured during
the first lab session at baseline. Descriptive statistics are reported in Table 1.

The Rutgers Alcohol Problem Index (RAPI; White & Labouvie, 1989) consists of 18 items
that examine various consequences of alcohol use that could have been experienced recently
(e.g., “neglected your responsibilities”). Following Neal et al. (2006), participants responded
to each item using options of 0 (did not experience) or 1 (experienced at least one time in the
last 3 months). Endorsed consequences were summed, with higher scores indicating greater
alcohol use and alcohol-related consequences. In the present sample, 11.2% of participants
had a score =8, which indicates the need for clinical treatment.

The study assessed lifetime cigarette use using a series of questions from the Population
Assessment of Tobacco and Health (PATH) Study (NIH, 2013). Participants who positively
endorsed that they have ever smoked a cigarette, even one or two puffs, were classified as a
Smoker and received the follow-up question: “How many cigarettes have you smoked in
your entire life? A pack usually has 20 cigarettes in it.” Response options ranged from 1 (Z
or more puffs but never a whole cigarette) to 6 (100 or more cigarettes, 5 packs or more).
The modal response was 1, which was endorsed by 32.2% of the 177 participants classified
as Smokers.

Participants completed two versions of the 10-item Drug Abuse Screening Test (DAST-10;
Skinner, 1982), a measure of past-year drug use. The measure’s standard instructions define
“drugs” by having respondents consider nonmedical use of prescription medications, along
with other drugs such as marijuana, cocaine, crack, meth, hallucinogens, and heroin;
participants were explicitly instructed to exclude alcohol and tobacco from consideration.
Given the broader project’s recruitment, we modified the DAST-10 by having one version
focused only on nonmedical use of prescriptions (excluding alcohol, tobacco, and the other
drugs) and one version focused on the other drugs mentioned (excluding alcohol, tobacco,
and nonmedical use of prescriptions). One item asked about any involvement with drugs
other than those required for medical purposes. One item asked whether the respondent is
always able to stop using drugs when they want to (reverse scored). Other items tapped
potential consequences of drug use; a sample item is, “Have you engaged in illegal activities
to obtain drugs?” (Options are Yes/ o). Endorsed items were summed, with higher scores
reflecting higher drug use. Scores of 1-2 indicate potential drug problems and scores of 3
and above indicate moderate to severe drug problems. In the current study, 52.9% of the
sample had potential problems, and 19.8% had moderate to severe problems, with
prescription drug misuse. Also, 50.5% of the sample had potential problems, and 29.5% had
moderate to severe problems, related to other drug use.
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Outcome variables.—Participants’ emotions and substance use behaviors were collected
at baseline via ecological momentary assessment (EMA) reporting and during COVID-19
disruptions via an online survey.

Baseline assessment.: The EMA protocol administered during baseline included both
signal- and event-contingent assessments. Signal-contingent reporting involved responding
to a device prompt sent within four time windows (8:00 a.m.-11:30 a.m., 11:30 a.m.—3:00
p.m., 3:00 p.m.=7:00 p.m., and 7:00 p.m.—11:00 p.m.); prompts were sent at varying times
within each window across days. Participants were instructed to respond as soon as possible
as appropriate. Participants were also trained to self-initiate a report any time they intended
to take a medication listed in any way a doctor did not direct them to use it. Momentary
report questions focused on participants’ current location and social context and potential
triggers of prescription drug misuse (e.g., mood states, pain, stressors, other substance
behaviors). Signal- and event-based assessments were identical. A signal-contingent prompt
was not sent within 2 hours after a self-initiated report had been completed to reduce burden.
If misuse intention of one or more of the medication classes was endorsed, participants were
sent a brief follow-up 15 minutes later to assess misuse behaviors that might have occurred
since the completion of the associated report; participants could delay responding to the
follow-up for 15 minutes. All time-stamps of report and follow-up completion were
automatically recorded. During the second lab session, participants returned their devices
and completed additional measures. A research assistant then unlocked the device,
downloaded the EMA reports to a secure server, and reset the devices. The present analyses
draw from 23,972 momentary reports. The 295 participants returned an average of 81.82
reports (SD = 25.40, range: 11-130) that were completed during reporting periods that
spanned 4 to 37 days (M= 27.80, SD=6.12).

Each momentary assessment prompted participants to rate emotions taken from the Positive
and Negative Affect Schedule-Expanded Form (PANAS-X; Watson & Clark, 1999).
Participants were instructed to rate the following 7 words/phrases according to how they felt
“right now” using a scale of 1 (very slightly or not at all) to 5 (extremely): fearful (afraid,
scared, frightened, nervous, jittery, shaky); hostile (angry, irritable, scornful, disgusted,
loathing); guilt (ashamed, blameworthy, angry at self, disgusted with self, dissatisfied with
self); sad (blue, downhearted, alone, lonely); jovial (happy, joyful, delighted, cheerful,
excited, enthusiastic, lively, energetic); self-assured (proud, strong, confident, bold, daring,
fearless); and attentive (alert, concentrating, determined). We created composites of
Negative Affect (fearful, hostile, guilt, sad) and Positive Affect (jovial, self-assured,
attentive) experienced in daily life by summing participant ratings of the respective emotions
for each moment and then averaging across all reports completed by the participant. We
calculated between-person reliability (i.e., Rqr; Cranford et al., 2006) on participants’
average daily ratings of the affect composites; both were psychometrically sound (R1f =
0.80 for Negative Affect, R1g = 0.88 for Positive Affect).

On each momentary report, participants were prompted, “In the past 15 minutes, have you...
consumed alcohol?...used marijuana?...used nicotine?” They responded to each question
with 0 (No) or 1 ( Yes). We aggregated momentary reports to create day-level indicators for
each substance behavior. These were summed across all EMA reports completed by each
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participant. Then these scores that reflected the total number of days each substance was
used were divided by the number of reporting days completed by each participant, resulting
in proportions of daily use of the substance behavior that could range from 0 to 1.

Participants were asked on each momentary report, “Are you about to take a medication
listed here in any way a doctor did not direct you to use it?”” and were reminded about the
ways this could occur. Participants indicated Yesor Mo for 4 classes of prescription drugs
(with examples provided): sedatives or sleeping pills, tranquilizers or anxiety medications,
stimulants, and pain relievers. When participants responded Yesto one or more of the
intention questions, they received a follow-up prompt 15 minutes after this report was
completed. Participants were asked, “Have you recently taken a medication listed here, in
any way a doctor did not direct you to use it?” The same 4 medication classes and examples
were presented. The current study used prescription drug misuse behavior from the follow-
ups; responses to each item were recorded as 0 (Ao) or 1 ( Yes). Multiple classes of misuse
could be endorsed. These were recoded to indicate whether any misuse had occurred in the
moment. Again, responses were aggregated across days and then summed and divided by the
number of days of reporting completed (described above).

COVID-19 assessment.: The online COVID-19 assessment presented the same PANAS-X
emotion words/phrases and rating scale and instructed participants to indicate the extent of
feeling each one right now. These ratings again were summed to create Negative Affect (4

items; Cronbach’s alpha = .75) and Positive Affect (3 items; alpha = .76) composites.

On the COVID-19 assessment, participants were asked, “Thinking back over the past two
weeks, on how many days did you ... drink alcohol? ... use marijuana? ... use nicotine (e.g.,
cigarettes, e-cigs, chewing tobacco)? ... use a prescription medication in any way a doctor
did not direct you to use it?” (The study’s focal medications, examples, and definition of
prescription drug misuse were provided.) To create daily indicators comparable to the
substance use scores derived from the EMA responding prior to the pandemic, each response
was divided by 14 days.

Moderators.—Hypothesized moderators were assessed during the COVID-19 assessment.
Brief scales were selected when available to minimize participant burden and encourage
participation during challenging circumstances.

Participants rated their feelings of social isolation (e.g., “I feel left out™) and companionship
(e.g., “Can you find companionship when you want it?”). Items were drawn from the NIH
Patient Reported Outcomes Measurement Information System (PROMIS; Cella et al., 2010;
Jaremka et al., 2017), a collection of publicly available self-report health measures. Items
were rated on a scale from 1 (never) to 5 (always). Scores on social isolation and
companionship were moderately correlated (r=-.57, p<.001) in the current sample.
Companionship items were reverse scored and all items were summed to create a Loneliness
composite (14 items; alpha = .94), with higher scores reflecting greater feelings of
disconnect from others as well as limited opportunities to engage with others in enjoyable
activities.
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Following Sarginson et al. (2014), participants indicated their current financial situation on a
5-point scale (1 = living very comfortably, 2 = living quite comfortably, 3 = just getting by, 4
= finding it difficult to make ends meet, 5 = not able to make ends meet). Participants also
completed a checklist, adapted from Kiely et al. (2015) for a young adult sample, that
assessed whether the following events occurred during the current situation due to lack of
money: could not pay telephone or credit card bills on time, asked for financial help from
friends or family, could not pay rent on time, pawned or sold something, was unable to heat
home, went without meals, and asked for help from welfare or community organizations.
Multiple events could be endorsed. Participants’ rating and number of checklist items
endorsed were correlated (r=.67, p< .001); thus, we standardized and summed the scores,
resulting in a Financial Strain composite.

Participants completed the short version of the Health Anxiety Inventory (Salkovskis et al.,
2002), which has been used in clinical and non-clinical populations and demonstrates strong
psychometric properties. For each item, participants were instructed to select the statement
from a group of four that best described their feelings. The measure included two subscales
typically analyzed separately: Health Anxiety (worry about health) and Negative
Consequences (negative consequences of becoming ill). A sample item for Health Anxiety
consists of: “I do not worry about my health; | occasionally worry about my health; | spend
much of my time worrying about my health; | spend most of my time worrying about my
health.” A sample question for Negative Consequences includes: “A serious illness would
ruin some aspects of my life; A serious illness would ruin many aspects of my life; A serious
illness would ruin almost every aspect of my life; A serious illness would ruin every aspect
of my life.” In the current sample, subscale scores were positively correlated (r=.30, p
<.001). Internal consistency was satisfactory for Health Anxiety (14 items; alpha = .90) and
Negative Consequences (4 items; alpha =.73).

Problems related to alcohol use were measured using the College Alcohol Problems Scale
(Maddock et al., 2001). Four items assessing personal problems related to alcohol use were
administered. Participants were prompted to answer the questions (Yes, No) thinking about
the past two weeks; a sample item is, “As a result of drinking alcoholic beverages, | felt bad
about myself.” We augmented the measure by adding the following item “...felt less socially
isolated.” Endorsed items were summed to create an Alcohol Consequences score (5 items;
alpha = .74).

The Marijuana Craving Questionnaire (Heishman et al., 2009) was administered.
Participants rated on a scale from 1 (strongly disagree) to 7 (strongly agree) items that
measured craving for marijuana along compulsivity (3 items; e.g., “I need to smoke
marijuana now”) and emotionality (3 items; e.g., “I would feel less anxious if | smoked
marijuana right now”) dimensions. Responses were summed to form a Marijuana Craving
score (6 items; alpha = .84).

Covariates.—The baseline phase of the broader study was conducted over a 2-year period.
Accordingly, models accounted for variations in the length of time between participants’
baseline assessment (date of first study visit) and their COVID-19 assessment (range: 192 —
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914 days, M=537.72, SD = 184.17). Statistical models also accounted for risk group
sampling.

Analysis Plan

As preliminary analyses, we examined descriptive statistics and explored possible sex
differences in the outcome variables. We then tested differences in key study variables as a
function of whether or not participants were enrolled into the broader study on the basis of
their recent prescription drug use. When interpreting results from mean-difference tests, we
report the corrected degrees of freedom when unequal variances across the two groups were
indicated. We also examined construct validity of the indicators of substance use in daily life
collected during study baseline by testing their associations with measures of background
substance use and problems from the first lab session.

The repeated-measures data was analyzed using a multilevel modeling framework to test for
mean differences in affect and substance use in daily life before (baseline assessment) and
during the COVID-19 disruption period (online survey). Analyses were run using the
Hierarchical Linear Modeling 8 (HLM8) software (Raudenbush et al., 2019). Specifically,
models were run with time as a within-subject predictor at Level 1; a significant time slope
indicates a significant mean increase or decrease (i.e., linear change) in the outcome over
this time period. Models controlled for between-subject differences in time elapsed between
assessments (numbers of days) and risk group (0 = non-risk comparison group, 1 = risk
group) by including them as predictors of the intercept at Level 2 (grand-mean centered).
Negative affect and positive affect were modeled as continuous outcomes, whereas
substance use indicators (ranged from 0 to 1 and reflected the proportion of days on which
the substance was used) were modeled as categorical outcomes with a Poisson distribution
(with adjustment for over-dispersion). With a two time-point design, we did not predict the
presence of meaningful variation in the random effect for the slope. Indeed, data simulations
have indicated that linear random effects were able to be estimated only 60% of the time
when drawing from a population where linear growth existed (King et al., 2018). Therefore,
in line with our hypotheses and to avoid problems with convergence, we did not test the
linear random effect and treated the time slope at Level 2 as a fixed effect. The model,
therefore, is similar to a repeated-measures ANOVA,; however, benefits of using multilevel
modeling are that individuals with missing data are retained in analyses and the models can
handle non-normally distributed outcomes.

Each outcome variable was tested in a moderation model to examine the extent to which
within-person change in adjustment from the baseline assessment to the period of
COVID-19 disruptions differed between participants based on their reported loneliness,
financial strain, health-related anxiety (both general worry and worry about the negative
consequences of illness), alcohol problems, and marijuana craving. Specifically, all 6
moderators (centered) were simultaneously added as predictors of the intercept (i.e., main
effect of moderator) and the linear change slope (i.e., change X moderator interaction) at
Level 2. Given that the model used to estimate the direct effects was a subset of the
moderation model, fit statistics can be employed to determine whether adding the
moderators provided a better fit to the data. For each outcome’s nested models, the
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difference between the two deviance parameters was calculated and evaluated against the XZ
distribution (Luke, 2020). We probed significant interaction effects (Preacher et al., 2006).
Simple slope analyses were conducted by plotting the moderator at =1 SDand +1 SD from
the mean to represent lower and higher levels, respectively.

We used the False Discovery Rate (FDR; Benjamini & Hochberg, 1995) with a. = 0.05 to
account for conducting primary hypothesis tests across multiple models of adjustment

outcomes. Effect sizes (a5) were calculated as absolute values using y/(%/(i* + d)) and

evaluated as small (0.20), medium (0.50), and large (0.80) (Cohen, 1988). The analysis plan
was preregistered on the Open Science Framework (https://osf.io/ztnmg/).

Preliminary Results

Descriptive statistics of main study variables are shown in Table 1. Exploratory tests
compared possible sex differences in male and female participants’ affect and substance use
in daily life (6 per assessment), with four reliable differences identified. At baseline, males
reported significantly higher levels of positive affect than females, £293) = 3.43, p=.001,
whereas females reported greater occurrence of prescription misuse in daily life, {257.18) =
-2.26, p=.025. At the COVID-19 assessment, males reported higher levels of positive
affect, £293) = 3.52, p=.001, and lower levels of negative affect, £191.22) = -3.09, p
=.002, as compared to females. Other outcomes were not significantly different for males
versus females (p-values > .12).

Table 2 presents results from testing differences between the risk and non-risk group
participants along their affect and substance use outcomes in daily life and their risk factors
during the COVID-19 disruption period. Consistent with the sampling strategy, the risk
group participants reported significantly greater use of substances in daily life during
baseline and the COVID-19 assessments (i.e., higher daily use of alcohol, marijuana,
nicotine, and prescription drug misuse across both time points). Participants in the two
groups did not differ in terms of their reported negative affect or their positive affect in daily
life during the baseline and COVID-19 assessments. The risk and non-risk participants did
not differ on the hypothesized moderators of loneliness, financial strain, health anxiety, and
negative consequences of illness. However, the risk group participants continued to endorse
more substance-related outcomes, as reflected by their relatively higher levels of alcohol
consequences and marijuana craving. Overall, substance use was prevalent, with 90.2% and
90.5% of the participants, respectively, reporting use of one or more substances in daily life
during the baseline and COVID-19 assessments.

Indicators of substance use in daily life collected during the study baseline period were
tested in relation to measures of background substance use and problems completed at the
first study session. Alcohol use in daily life was positively linked with background alcohol-
related consequences on the RAPI, /(295) = .28, p< .001. Nicotine use in daily life was
positively linked with lifetime number of cigarettes among participants who had endorsed
ever smoking, /(177) = .27, < .001. Marijuana use in daily life was positively related to drug
problems on the DAST-10 for other drugs, which included marijuana use, /(295) = .45, p
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<.001. Prescription drug misuse in daily life was positively linked to drug problems on the
DAST-10 for nonmedical use of prescriptions, /(295) = .45, p< .001. Together, these reliable
links between substance use in daily life and background level of use/problems associated
with the same substance behavior bolster the construct validity of EMA-derived daily life
indicators of substance use for analysis.

Direct Results

Results from the multilevel models testing mean differences in adjustment before and during
the early phase of the pandemic are presented in Table 3. Several hypothesized direct
changes in young adults’ affect and substance behaviors in daily life, accounting for number
of days between a participant’s baseline and COVID-19 assessments (i.e., time elapsed) and
risk group status, emerged. Relative to reports collected during the normative period (at
baseline), participants experienced significantly higher levels of negative affect, b= 2.86, SE
=0.19, p<.001, d= .67, and were significantly more likely to use alcohol, 6= 1.10, SE=
0.06, p<.001, = .75, and marijuana, b= 0.72, SE=0.06, p< .001, d= .58, in daily life
during COVID-19 disruptions. In contrast to our hypothesis, we did not identify direct
changes in young adults’ positivity, b= -0.17, SE=0.13, p=.20, d= .07, nicotine use, b=
0.01, SE=0.07, p= .88, d=.01, or prescription drug misuse, =10.007, SE=0.17, p= .97,
d=.003, in daily life across time.

Moderator Results

Next, we tested 6 potential moderators of changes in adjustment from the normative period
to the time of the COVID-19 pandemic, including loneliness, financial strain, worry about
health, worry about the negative consequences of illness, alcohol problems, and marijuana
cravings. Moderators were tested simultaneously and models retained the covariates of time
elapsed between assessments and risk group status. All results from the moderator tests are
shown in Table 4, and sample plots are presented in figures to facilitate interpretation.

Changes in negative affect were moderated by 2 of the 6 hypothesized moderators, whereas
changes in positive affect in daily life were not moderated by the risk factors (see Table 4).
Results from the negative affect model indicated that the increase in negative affect in daily
life was significantly greater for individuals reporting (a) higher loneliness, 6= 1.00, SE=
0.07, p<.001, d= .60, compared to those with lower loneliness, 6= 0.43, SE=0.05, p
<.001, d= .46 (see Fig. 1); and (b) higher levels of worry about health, 6= 0.99, SE=0.07,
p<.001, d= .57, compared to those with lower levels of worry about health, 6=0.44, SE=
0.06, p<.001, d=.43. These findings were in line with the hypothesized direction of the
risk factors.

In terms of moderators of substance use changes over time, several moderators emerged as
significant in models that estimated marijuana use and nicotine use in daily life (see Table
4). In contrast, changes in young adults’ alcohol use and prescription drug misuse in daily
life were not reliably moderated by any of the hypothesized psychosocial risk factors.

Results from the model that estimated marijuana as the outcome indicated that marijuana use
in daily life increased over time for individuals reporting higher levels of financial strain, 6=
0.80, SE=0.10, p<.001, d= .41, compared to those with lower levels of financial strain, &
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=0.45, SE=0.03, p<.001, d= .23 (Fig. 2). Marijuana use in daily life also increased over
time for individuals reporting higher levels of marijuana craving, 6= 0.75, SE=0.06, p
<.001, d= .59, compared to those with lower levels of marijuana craving, b= 0.49, SE=
0.13, p<.001, o= .21. These findings were consistent with the hypothesized direction of the
moderating risk factors.

Results from the nicotine model indicated that nicotine use in daily life decreased over time
for individuals experiencing higher levels of loneliness, 6= -0.28, SE=0.12, p= .03, d
=.13, and increased for those with lower levels of loneliness during the disruption period, 6
=0.18, SE=0.08, p=.03, d=.13. These findings suggest that feeling relatively
disconnected from others and having less opportunity to engage with others in enjoyable
activities early in the pandemic protected individuals from increased nicotine use over time
and were in the opposite direction of the hypothesized moderation. Nicotine use in daily life
increased over time for individuals experiencing greater financial strain at the time of
COVID-19 disruptions, b=0.23, SE=0.11, p= .04, d= .12, whereas nicotine use decreased
over time for those experiencing less financial strain during the disruption period, 6= -0.33,
SE=0.10, p=.001, d=.12; this finding is consistent with hypothesized moderation effects.

Together, moderation of substance behaviors indicated greater use of the substance outcomes
in daily life at higher levels of the risk factors (i.e., increased marijuana and nicotine use at
higher levels of financial strain, increased marijuana use at higher levels of marijuana
craving), except in the case of decreased nicotine use among individuals experiencing
greater loneliness at the time of the onset of COVID-19 disruptions.

Discussion

The study examined changes in young adults’ adjustment in daily life using prospectively
collected data drawn from normative baseline assessments to reports obtained during the
early period of COVID-19 disruptions in the United States. Scholars and policy makers have
anticipated mental health distress and problematic alcohol use in response to the ongoing
pandemic and associated changes to typical life. Our study aligns with these predictions and
other initial research (Lechner et al., 2020), by documenting significant increases in young
adults’ negative affect, alcohol use, and marijuana use in daily life. In contrast to our
hypothesis, positive affect, nicotine use, and prescription misuse did not evidence direct
changes across time.

On average, negative affect increased among participants from one time-point to the next — a
change not typically reported in studies of normative college development (e.g., Finch et al.,
2012) — and this increase was particularly elevated among young adults who reported higher
levels of loneliness and worry about their health. These and other early results (Son et al.,
2020) clearly signal the mental health risks for young adults navigating the COVID-19
disruptions, in a population whose adjustment is deemed critical to later emotional and
physical health and well-being. It is imperative for future research to track changes in
individuals’ daily affect levels over time and examine their potential for longer-term mental
health consequences.
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The documented direct increases in substance use are significant for several reasons.
Alcohol and marijuana are among the most commonly used substances by U.S. college
students nationwide (Schulenberg et al., 2019). Notably, the participants were recruited
when 91.5% were under 21 years of age (modal age = 19) and from a state that did not have
legal use of marijuana at the time of either assessment. Given the constraints that stemmed
from the need to adapt an existing investigation and obtain directly comparable measures
during the challenging time of an emerging pandemic, our measures of substance use in
daily life focused on frequency of use and did not account for amount of the substance
consumed. However, their significance was bolstered by reliable links between baseline
daily behaviors and higher levels of relevant substance-related problems. Our findings that
showed a prospective increase in alcohol use align with other early research on drinking
levels in the pandemic (Lechner et al., 2020).

Marijuana use also increased over time, and to a greater extent among young adults with
higher marijuana craving at the onset of COVID-19. This is the first study we are aware of to
document elevated marijuana use in response to the pandemic. Given potential adverse
effects of marijuana on mental and physical health (Karila et al., 2014; Pujazon-Zarik &
Park, 2009), continued work is needed to assess use of the substance in daily life following
the initial period of COVID-19 disruptions and their implications. Indeed, one study found
that women’s marijuana use predicted their increased psychological distress 8 years later
(Danielsson et al., 2016). Enduring elevations of these substances in daily life — directly and
interacting with risk factors — could be shown to be problematic, given the predictive nature
of these behaviors in early adulthood for later coping styles, drug use disorders, and health
(Hall et al., 2016).

Marijuana and nicotine use showed consistent interactive patterns with financial strain, with
the behaviors increasing in daily life across time for those with greater financial strain
during COVID-19 disruptions, as compared to those with lower financial strain.
Unfortunately, the current study was not able to disentangle differences in types of nicotine
use (e.g., vaping, cigarette use, smokeless tobacco) due to the broad measurement employed.
Nevertheless, these moderation findings hold particular risk for young adults with financial
strain in light of the heightened threat smoking poses in the context of a virus that attacks the
lungs and respiratory health. Indeed, early evidence indicates that smoking increases the
likelihood of COVID-19 infection and of having a worse progression of the illness (Vardavas
& Nikitara, 2020).

An unexpected moderation result was that nicotine use in daily life decreased over time for
individuals experiencing higher (vs. lower) levels of loneliness during the disruption period.
We suspect that this finding indicates a loss of opportunity for “social smoking” (Song &
Ling, 2011) among those young adults who were not in their typical situations early in the
COVID-19 disruption period (e.g., returned to their family home), particularly since our
background smoking history revealed that a substantial number of smokers in the sample
were not heavy smokers. This finding should be interpreted with caution, however, as model
comparison results suggest that the moderation model was not particularly robust and may
not contribute more to our understanding of changes in young adults’ nicotine use beyond
the direct effects test alone.

Psychol Addict Behav. Author manuscript; available in PMC 2022 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Papp and Kouros

Page 14

Although understanding the occurrence of prescription drug misuse in daily life is the focus
of the broader study for which the participants were recruited, we observed relatively low
levels of the behavior, on average, at either assessment point. This is consistent with other
college-based studies showing medication misuse to be less frequent than marijuana and
alcohol use (e.g., Palmer et al. 2012). Rather, prescription stimulant misuse (the most
common type of misuse) has been found to be more closely connected to particular
academic periods and motivations (e.g., finals week, Moore et al., 2014; improving grades,
Judson & Langdon, 2009). Notwithstanding the relatively low daily rates of the behavior,
continued investigation is needed into potentially changing patterns, and implications, of
prescription misuse in this context as many young adults are likely to face pandemic strain
and disruptions associated with academics.

Implications of the Present Study

Results from this study offer timely, novel, and translatable information about the risk of
young-adult college students’ increasing hazardous adjustment in daily life in response to
the early phases of the COVID-19 situation during a developmental period that sets the
foundation for later adult health. Persistent challenges of mental health distress and
substance misuse and abuse facing college campuses are only expected to intensify as a
result of the pandemic. Interventions can be designed to reduce negative effects of
psychosocial risk factors for mental health distress and alcohol and drug misuse (Hawkins et
al., 1992). College professionals who support academics and student wellness should target
the psychosocial factors that place some young adult college students at risk for greater
affective and behavioral health challenges.

Limitations and Future Directions

The results should be evaluated in the context of the study’s strengths and limitations. The
sample is relatively large, and retention was high across the two assessments, but
participants were drawn from a study based at a single large public university in the
Midwestern United States. The findings may not be applicable to young adults at other types
of institutions, although earlier research reported alcohol abuse indicators are relatively
similar across college types (Knight et al., 2002). Replication with young adults along
diverse racial, ethnic, geographic, and other socio-cultural characteristics remains important.
We elected to include available data from all participants in our ongoing study, in order to
maximize information examined early in the pandemic. Future research should identify
factors (e.g., not enrolled vs. enrolled in college) associated with varying experiences at the
time of COVID-19 disruptions.

Due to the pressing nature and demands of the pandemic disruptions, we rapidly
administered the COVID-19 assessment. Although the data reflect participants’ immediate
experiences, we did rely on retrospective reports aggregated across the past 14 days for some
measures, which is not ideal but was necessary to facilitate comparisons. The moderators
were only assessed at the COVID-19 assessment, which is consistent with our focus on
vulnerabilities at the height of the pandemic disruptions, yet hampers examination of
whether these characteristics changed over time or reflect more stable constructs. Our
assessment of financial strain at a single time point may be particularly limited, given the
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drastic impact of the ongoing health crisis on the economic situation, as well as our lack of
available information on parental or family contributions to the young adults’ financial
situations. By combining respondents’ inter-related hardship rating with their financial strain
checklist we reduce reliance on any single measure, although future research is encouraged
to collect detailed information about young adults’ particular financial contexts (Serido et
al., 2014). In addition, with no control group in the study design (i.e., young adults who did
not experience the pandemic), we cannot draw causal conclusions. Clearly, it will be critical
to study ongoing pandemic-related impacts over time.

Taken together, the current findings provide early documentation for adverse effects of the
COVID-19 pandemic on young adults’ affect and substance use behavior. The findings also
underscore the importance of dedicating efforts to strengthening social connection, reducing
financial stress and worry about health, and devoting attention to young adults with elevated
substance tendencies in order to promote better adjustment outcomes and maintain health
during this unmatched crisis period and beyond.
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Public Significance Statement

The present findings contribute novel information to address an urgent need to
understand young-adult adjustment and health at the time of the coronavirus disruptions
in the United States. Prospective analyses indicated that participants, on average,
experienced higher levels of negative affect and engaged in more alcohol and marijuana
use in daily life during the disruption period than they previously had. Psychosocial risks,
including higher levels of loneliness, financial strain, worry about health, and marijuana
craving, made some young adults more vulnerable to experiencing increased negative
affect and greater use of substances over time and, accordingly, warrant continued
attention in research and applied efforts.
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During COVID-19
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Young adults’ negative affect in daily life before and during COVID-19 disruptions, as
moderated by loneliness. Y-values reflect the average levels of negative affect reported
before the COVID-19 pandemic and at the time of COVID-19 disruptions for participants
experiencing less loneliness (-1 SD) vs. more loneliness (+1 SD). Worry about health was
also a statistically significant moderator of change in negative affect, and moderating
relations for participants reporting less vs. more worry about health were similar to what is
shown in the figure. The model controlled for time elapsed between the assessments and
study risk group membership. /= 295 participants.
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Figure 2.
Young adults’ marijuana use in daily life before and during COVID-19 disruptions, as

moderated by financial strain. Y-values reflect the proportion of days of marijuana use
reported before the COVID-19 pandemic and at the time of COVID-19 disruptions for
participants reporting lower financial strain (-1 SD) vs. higher financial strain (+1 SD).
Marijuana craving was also a statistically significant moderator of change in marijuana use,
and moderating relations for participants reporting less vs. more marijuana craving were
similar to what is shown in the figure. The model controlled for time elapsed between the
assessments and study risk group membership. A= 295 participants.
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Table 1

Descriptive Statistics for Key Study Variables

M SD Range

Background substance use problems at baseline

RAPI 336 312 0-14

Lifetime cigarette use 250 1.56 1-6

DAST-10 prescription drug misuse 154 1.60 0-10

DAST-10 other drugs 200 184 0-9
Affect and Substance Use in Daily Life

Baseline negative affect 563 1.63 4-12.55

Baseline positive affect 798 211 3.10-14.37

Baseline alcohol? A1 A1 0-75

. . a 12 19 0-.94
Baseline marijuana

Baseline nicotine? 20 29 0-1

Baseline prescription drug misuse? 03 07 0-58

COVID-19 negative affect 849 334 4-20
COVID-19 positive affect 781 1.69 3-12
COVID-19 alcohol? 3’z 0-1
COVID-19 marijuana? 24 35 0-1
COVID-19 nicotine? 20 24 0-1
COVID-19 prescription drug misuse? 03 09 -1
Risk factors at COVID-19 assessment

Loneliness 30.80 9.94 14-62
Financial strain .00 1.83 -2.15-6.08
Health anxiety 27.40 6.65 15-56
Negative consequences of illness 6.92 2.06 4-16
Alcohol consequences 1.03 1.39 0-5
Marijuana craving 1581 8.38 6-42

Note. RAPI = Rutgers Alcohol Problem Index; DAST-10 = 10-item Drug Abuse Screening Test.

a . . .
Indicators were scored as the proportion of days on which the substance was used.
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Table 2

Risk Factors and Adjustment in Daily Life: Differences in Risk and Non-risk Participants

Risk Non-risk Difference
n =250 n=145 between subgroups
M (SD) M (SD) Statistical comparison
Affect and Substance Use in Daily Life
Baseline negative affect 5.63 (1.61) 5.64 (1.73) #291) = -.03
Baseline positive affect 8.03 (2.08) 7.70 (2.26) #(291) = .95
Baseline alcohol 12 (.12) .06 (.07) 1(89.45)3 —475**

Baseline marijuana 13 (:20) .04.(.09) (133.88)%=5.21**
Baseline nicotine 23 (.30) 04 (.14) 4130.10)%= 6.96**
Baseline prescription drug misuse .03 (.07) .003 (.02) £253.53)%=5.29*F
COVID-19 negative affect 8.60 (3.42) 7.89 (2.82) t(69.46)a: 150
COVID-19 positive affect 7.78(1.70)  7.96(1.58) 1293) = .63
COVID-19 alcohol 35(.27) 22 (.20) (77.21)=3.92**
COVID-19 marijuana 27 (.36) 09 (22) £92.70)% = 4.56**
COVID-19 nicotine 23(.35) 07 (.25) (78.71)%=360"*
COVID-19 prescription drug misuse .03 (.10) .003 (.02) 1(287.56)a: 4.09%F

Risk factors at COVID-19 assessment

Loneliness 30.52 (10.07)  32.38(9.13) #(293) =-1.15
Financial strain .01 (1.87) -.08 (1.61) #(293) = .33
Health anxiety 27.69 (6.80)  25.82 (5.65) #(293)=1.73
Negative consequences of illness 6.98 (2.09) 6.56 (1.87) #293) = 1.27
Alcohol consequences 1.11 (1.42) .62 (1.16) [(70_23)a —o51*

Marijuana craving 16.47 (8.36)  12.16 (7.56) £293) =3.23™

a .
Corrected degrees of freedom due to unequal variances.
*
p<.05.

Ak
p<.OL.
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