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Abstract

Significance.—Findings regarding changes in substance use since COVID-19 have been mixed, 

potentially due to differences in methods used to assess change. Thus, we compared changes 

in substance use per retrospective self-report at one time-point (March-May 2020) versus 

prospective, longitudinal self-report across 2 time-points (Sept-Dec 2019; March-May 2020), and 

identified predictors of discordance.

Methods.—We analyzed data from a longitudinal study of 1,082 young adults from 6 

metropolitan areas. Across cigarettes, e-cigarettes, marijuana, and alcohol, participants were 

categorized as Increasers (increased based on both methods), Decreasers/Stable (decreased/

same per both methods), Over-reporters (decreased/same per longitudinal data/increased via 

retrospective report), or Under-reporters (increased per longitudinal data/decreased/same via 

retrospective report). We identified predictors (e.g., sociodemographics, pre-pandemic substance 

use levels) of Under-reporting.

Results.—In this sample (Mage=24.77; 45.7% male, 32.1% sexual minority, 4.0% Black, 12.4% 

Asian, 12.6% Hispanic), longitudinal data indicated that the proportions of cigarette, e-cigarette, 

marijuana, and alcohol users who increased their use were 43.3%, 41.7%, 52.6%, and 55.6%, 

respectively. Examining concordance/discordance groups, Under-reporters accounted for between 
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17.7% (alcohol) and 26.8% (e-cigarette) of users; over-reporters comprised among the smallest 

proportions of each group (17.4% for alcohol to 22.2% for marijuana). Multivariable regression 

indicated that predictors of Under-reporting were less pre-pandemic use across substances; being 

older for e-cigarettes; and being older, male, and Asian for alcohol.

Conclusions.—Findings highlight methodological variability as a potential reason for mixed 

findings regarding pandemic-related substance use change and underscore the need for rigorously 

designed research to accurately assess the population impact of COVID-19 and other historical 

events.
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INTRODUCTION

COVID-19 was characterized as a global pandemic on March 11, 2020; by the end of 

March 2020, over half of US states mandated stay-at-home orders.1,2 Public health efforts to 

mitigate the spread of COVID-19 led to social and economic stressors potentially related to 

mental health problems3 and coping-related substance use.4

Research regarding substance use change during COVID-19 has been mixed with some 

studies suggesting increases in substance use (i.e., tobacco, alcohol, marijuana)5 and others 

suggesting stability.6 With regard to specific substances, some studies suggest increases in 

tobacco (cigarettes,7 e-cigarettes,8 overall tobacco9), alcohol,7,10–13 and marijuana,10,12–14 

some suggest decreases in tobacco (cigarettes,12,13 e-cigarettes10,15) and marijuana,16 and 

others suggest stable use of tobacco,17 alcohol,6 and marijuana.7

Differences in the assessment of substance use change across studies may explain 

inconsistencies. Whereas some research used prospective, longitudinal data to characterize 

change (before to during COVID-19),11,13 a large proportion relied on retrospective cross-

sectional survey data.6,7,9,10,12,14,15,17 Because shorter recall periods of substance use 

produce more reliable estimates relative to longer periods (which often result in under-

reporting use),18–22 data from the latter approach may yield unreliable pre-COVID-19 use 

estimates.

To shed light on the implications of using retrospective recall to assess COVID-19 related 

substance use change and reasons for inconsistencies in the literature, the current study 

compared changes in substance use based on individual retrospective self-report at one time-

period (March-May 2020) versus prospective, longitudinal self-report across 2 time-periods 

(Sept-Dec 2019; March-May 2020), and identified predictors of discordance.

METHODS

Study Overview

This study analyzed data from a 2-year, 5-wave longitudinal study of 3,006 young adults 

(aged 18–34 at Wave 1 [W1]) in 6 metropolitan statistical areas (MSAs; Atlanta, Boston, 
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Minneapolis, Oklahoma City, San Diego, Seattle), described elsewhere.23 Participants were 

recruited via social media in Fall 2018, using purposive, quota-based sampling to target 

tobacco/e-cigarette users.23 We analyzed data from W3 (Fall 2019) and W4, which launched 

in February 2020 but was interrupted in mid-March to add COVID-related items. The W4 

sample was 2,159 (71.2% of W1 N=3,006); the number completing W4 after COVID-related 

items were added was 1,082 (69.4% of the 1,559 contacted after W4 was interrupted). See 

Figure 1 for details.

Measures

Outcomes: Substance Use Change and Concordance/Discordance.—Two sets 

of assessments were used to operationalize concordant versus discordant reports from 

prospective versus retrospective reports. First, at W3 and W4, participants reported 

frequency of past 30 day use of cigarettes, e-cigarettes, marijuana, and alcohol. Among 

those reporting any past-month use at W4 (cigarettes: n=233, e-cigarettes: n=288, marijuana: 

n=414, alcohol: n=818), we subtracted number of days used at W3 from W4 reports. We 

then categorized users as: 1) increasers (>0 days change) versus 2) decreasers/stable (≤0 

days change); we collapsed decreasers/stable for parsimony, interpretability, and to focus on 

the high-risk behavior of increased use.

Second, at W4, participants were asked, “Compared to before COVID-19, are you doing 

more or less of the following: using tobacco (other than e-cigarettes)? vaping (nicotine)? 

using marijuana? drinking alcohol? much more, somewhat more, no different, somewhat 

less, much less, not applicable, refuse” – then categorized as: 1) increasers (i.e., much more, 

somewhat more) versus 2) decreasers/stable (i.e., somewhat less, much less, no different).

Participants were categorized as: 1) Increasers (concordant); 2) Decreasers/Stable 

(concordant); 3) Over-reporters (decreased/same per W3-W4 substance use but increased 

per W4 self-report); or 4) Under-reporters (increased per W3-W4 scores but decreased/

same per W4 self-report). We excluded W4 nonusers, as ~50% of these participants across 

substances indicated N/A for the retrospective assessment.

Sociodemographics.—At W1, age, sex, sexual orientation, race, ethnicity, education 

level, marital status/living with partner, and children in the home were assessed.

Data Analysis

Analyses were conducted using SPSS 26. We characterized our sample using descriptive 

statistics and conducted multivariable regressions examining predictors of being an “Under-

reporter” for each substance. Each model included sociodemographics (excluding education, 

employment, marital status, and children in the home, due to multicollinearity with age) and 

W3 substance use.

RESULTS

Table 1 presents participant characteristics. Supplementary Table 1 provides an overview 

of differences between W4 past-month users versus non-users for each substance. The 

percentage of participants who increased use based on prospective change scores ranged 
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from 41.7% (e-cigarettes) to 55.6% (alcohol), whereas those who increased use based on 

retrospective self-report change scores ranged from 31.2% (e-cigarettes) to 53.8% (alcohol; 

Table 2).

Participants using every day of the past 30 days at W3 ranged from 0.9% (alcohol) to 33.7% 

(e-cigarettes). Among W3 daily users, those also using daily at W4 ranged from 74.0% 

(cigarettes) to 86.5% (e-cigarettes). W3 daily users who decreased their number of days of 

W4 use ranged from 13.5% (e-cigarette users) to 26.0% (cigarette users).

Regarding use change concordance/discordance, the largest category was Decreasers/Stable 

(41.0%, 41.9%, and 31.4%, respectively) for cigarettes, e-cigarettes, and marijuana, and 

Increasers (38.7%) for alcohol (Table 2). The smallest category was Increasers (13.5% and 

13.8%, respectively) for cigarettes and e-cigarettes, Under-reporters (21.1%) for marijuana, 

and Over-reporters (17.4%) for alcohol. Under-reporters accounted for 26.4% of cigarette 

users, 26.8% of e-cigarette users, and 17.7% of alcohol users. Over-reporters were among 

the smallest proportions of each group (17.4% of alcohol users to 22.2% of marijuana users).

Bivariate findings characterizing differences between Under-reporters versus others for each 

substance are also presented in Table 1. Multivariable regression (Table 3) indicated that 

predictors of being Under-reporters were: 1) cigarettes: less frequent W3 cigarette use; 2) 

e-cigarettes: older age and less frequent W3 e-cigarette use; 3) marijuana: less frequent W3 

marijuana and alcohol use; and 4) alcohol: older age, male, Asian, and less frequent W3 

alcohol use.

Sensitivity Analyses:

We also operationalized W3-W4 change based on frequency of past 30 day cigarette and 

e-cigarette use, respectively, multiplied by times used per day to create overall cigarette and 

e-cigarette use variables; the use per day items were not included for marijuana and alcohol. 

Participants were then designated into the Increasers, Decreasers/Stable, Over-reporters, 

or Under-reporters categorizations, which remained largely unchanged (i.e., generally 

within 5% differences in category size). In analyses using these categorizations, bivariate 

associations were similar, and multivariable regression consistently indicated that predictors 

of being cigarette and e-cigarette Under-reporters were less frequent W3 use, respectively.

DISCUSSION

Longitudinal data indicated that proportions of cigarette, e-cigarette, marijuana, and alcohol 

users who increased use were 43.3%, 41.7%, 52.6%, and 55.6%, respectively – highlighting 

the population impact of COVID-19 on substance use. The proportion who under-reported 

change per retrospective report ranged from 17% to 26%, with under-reporting particularly 

prominent among cigarette and e-cigarette users; over-reporters represented the smallest 

group of participants across all substances. Results underscore the importance of considering 

assessment methods when interpreting findings18–22 and call into question findings based on 

retrospective reports that provide lower estimates of increased substance use.6–10,14,15,17 To 

more accurately assess change and identify the temporal associations among variables, using 

longitudinal, as opposed to cross-sectional research is necessary.24
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Being an Under-reporter was associated with lower levels of W3 substance use, which may 

reflect ceiling effects. Daily users at W3 and W4 would have been accurately categorized 

as Decreasers/stable, despite being high-risk overall (At W4, daily users represented 7% of 

cigarette users, 41.3% of e-cigarette users, 21.5% of marijuana users, and 1.7% of alcohol 

users). Moreover, less frequent users would be subject to recall bias, given the potential 

variability in their behavior over time.

Older participants were more likely to under-report increases in e-cigarette and alcohol 

use, whereas male and Asian participants were more likely to under-report increases in 

alcohol use. Findings are consistent with literature indicating that older young-adult men 

use tobacco and alcohol at higher rates,25,26 which is associated with greater difficulty 

with retrospective recall,22 and identifying as Asian is associated with under-reporting use 

to conform to cultural values.27 Findings also have implications for research examining 

longitudinal associations among the use of various tobacco products (e.g., gateway effects 

of e-cigarettes), or among predictors and use. Research relying on retrospective reports of 

change may yield different findings than research utilizing longitudinal data, perhaps due to 

a broad range of factors (e.g., social desirability, inaccurate recall, or other biases) and may 

also lead to inaccurate interpretations of temporal associations or causality.

Limitations include generalizability to other young adults in these MSAs or the US. 

Use prevalence should not be interpreted as nationally representative, given the purposive 

sampling design.23 Additionally, participants who were older, female, Asian (vs. other race), 

more educated, and reported less frequent substance use were more likely to complete 

the W4 survey, also limiting generalizability. As noted, we did not include assessments of 

frequency of use per day for marijuana and alcohol, preventing us from running sensitivity 

analyses for these substances.

Findings highlight measurement (i.e., cross-sectional retrospective versus longitudinal 

prospective reporting) as a potential reason for mixed findings regarding pandemic-related 

substance use change and underscore the need for rigorously designed research to accurately 

assess the population impact of COVID-19 and other historical events. It is critical to 

accurately understand substance use changes to identify risk/protective factors of such 

change to inform policy and intervention. Researchers must consider the potential for bias 

and inaccuracies in data to ensure appropriate interpretation and caution in generalizing.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Participant recruitment flowchart
Note: See reference23 for details on recruitment. This study analyzed data from W3 (Fall 

2019) and W4, which was launched in Feb 2020 but was interrupted in mid-March to 

add COVID-19 related items. The W4 sample was 2,159 (71.2% of the baseline sample 

of 3,006); the number of participants who completed W4 after COVID-related items were 

added was 1,082 (69.4% of the 1,559 contacted after W4 was interrupted to add these 

items). W4 completers versus non-completers were older, more likely female, Asian [vs. 

other race], and college educated, and reported less frequent baseline use of cigarettes, 

e-cigarettes, and marijuana.
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