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Abstract

We examined patterns of longitudinal trajectories of loneliness during the COVID-19 pandemic 

using six time points (January 2020 [pre-pandemic] to March/April 2021) and whether trajectories 

were associated with psychological distress (depression/anxiety) and substance use (alcohol/

cannabis) outcomes in Spring 2021. Participants were 644 young adults who completed online 

assessments. Outcomes were regressed on most-likely loneliness trajectory adjusting for pre-

pandemic measures. Three loneliness trajectories varied from consistently lower to consistently 

higher. Pre-pandemic social support was associated with lower odds of a higher loneliness 

trajectory. Higher loneliness trajectories were associated with greater odds of past-month cannabis 

use compared to Low trajectories, but not significantly associated with depression, anxiety, or 

alcohol use in Spring 2021. Interventions addressing co-occurring loneliness and cannabis use are 

needed.

Loneliness, or perceived social isolation, is characterized as “the social equivalent of 

physical pain, hunger, and thirst” and is conceptualized as a distressing feeling that arises 

when an individual perceives their social needs, or the quality of their relationships, 

are not met (Hawkley & Cacioppo, 2010). Loneliness is a public health concern and is 

associated with significant negative physical and mental health outcomes, including physical 

health impairment and risk of mortality (Holt-Lunstad et al., 2015), and major depressive 

episodes (Cacioppo et al., 2006; Killgore et al., 2020). Although theory would also suggest 

relationships between loneliness and substance use, there is little research, particularly 

longitudinal, on the topic.

As young adults (ages 18–25) are at increased risk for mental health symptoms, increased 

levels of loneliness, and the highest rates of alcohol and cannabis misuse (Substance Abuse 

and Mental Health Services Administration (SAMHSA, 2021), understanding patterns of 

loneliness during the COVID-19 pandemic in relation to later mental health and substance 

use could clarify how loneliness may impact well-being and inform future prevention and 

intervention efforts during public health crises and other high risk historical periods of 
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stress marked by limited social interaction. The current study aimed to examine trajectories 

of loneliness during the COVID-19 pandemic (assessed from January 2020 through March/

April 2021) and associations with mental health and alcohol and cannabis use in spring 

2021.

Loneliness and psychological distress during the COVID-19 pandemic

There have been increasing concerns about the psychological and emotional well-being 

among young adults as prevalence of mental health conditions, including major depressive 

disorder and generalized anxiety disorder, have risen sharply over the past decade 

(SAMHSA, 2021). Concerns have been heightened more recently as studies suggest mental 

health symptoms have risen more sharply from 2019–2021 as the pandemic has unfolded. 

One national study found in fall 2019 (pre-pandemic) that 10.8% of adults ages 18 and older 

in the sample reported symptoms of depression or anxiety; however in February 2021, the 

prevalence increased to 41.5% (Vahratian, Blumberg, Terlizzi, & Schiller, 2021). Further, 

other national data show that throughout the pandemic (i.e., April 2020 through January 

2022), young adults have consistently reported the highest levels of depression and anxiety 

symptoms compared to any other age group (Centers for Disease Control and Prevention, 

2022) with nearly half of young adults reporting symptoms of depression or anxiety in a 

given week, ranging from 43.9% (June 2021) to 58.7% (November 2020). Other studies 

also elevated symptoms of depression and anxiety among young adults in Spring/Summer 

2020 (Hawes, Szenczy, Olino, Nelson, & Klein, 2021). A recent Advisory from the U.S. 

Surgeon General (2021) reported rapidly increasing rates of psychological distress among 

young adults, with a 40% increase in persistent feelings of sadness or hopeless from 2009 to 

2019. The Advisory called for an urgent public health need to support the mental health of 

young adults, especially during the pandemic.

Loneliness has been examined during the pandemic, with most findings showing increases 

in loneliness. A systematic review examined 13 longitudinal studies where the prevalence 

of loneliness was assessed pre-pandemic and during the pandemic (Buecker & Horstmann, 

2021). Nearly all studies, including work from our team (Lee, Cadigan, & Rhew, 2020) 

reported increases in the trajectory of loneliness from pre-pandemic to during the pandemic, 

although two studies with adult populations reported stable trends. Daily level assessment of 

loneliness during the initial phase of the pandemic (March/April 2020) found a temporary 

increase in loneliness among German residents, followed by a decrease to pre-pandemic 

levels (Buecker et al., 2020), suggesting daily level feelings of loneliness may be temporary. 

One study with adults from the UK examined trajectories of loneliness during the early 

phase of the pandemic (from March 2020 to May 2020), finding classes ranging from low to 

high levels of loneliness (Bu, Steptoe, & Fancourt, 2020).

Young adults may be at an especially increased risk of loneliness during the pandemic, 

as this age cohort shows the highest loneliness levels compared to any other age group 

(Luchetti et al., 2020; McGinty et al., 2020). Higher levels of loneliness are associated with 

depressive symptoms and suicidal ideation (Killgore et al., 2020). During the pandemic, 

there has been a perceived reduction in the quality of social relationships (Buecker 

& Horstmann, 2021) and college students with less social support and less sense of 
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connectedness to their peer groups report greater symptoms of depression (Graupensperger, 

Benson, Kilmer, & Evans, 2020), putting individuals further at risk for loneliness and 

co-occurring negative mental health symptoms during this time.

Loneliness and substance use

The association between loneliness and substance use is inconsistent, and differences may 

be dependent on type of substance used. Some studies show positive associations between 

loneliness and substance use (Ingram et al., 2020; Stickley et al., 2014), including the 

finding those who have substance use problems are seven times more likely to report 

loneliness than those in the general population (Ingram, Kelly, Deane, Baker & Raftery, 

2018). Substance use may be used as a method of coping with, or avoiding, negative 

affective states (Kuntsche, Knibbe, Gmel, & Engels, 2005), including feelings of loneliness.

Although not entirely consistent, studies, most of which have been cross-sectional, suggest 

that loneliness may be associated with adolescent and young adult alcohol use (Bonin, 

McCreary, & Sadava, 2000; McKay, Konowalczyk, Andretta, & Cole, 2017), although other 

studies suggest a negative association between alcohol use and loneliness (Diehl et al., 2018; 

McBroom, Fife, & Nelson, 2008) as greater alcohol is consumed when individuals feel 

less lonely. Research also suggests that loneliness is associated with cannabis use (Holmes, 

Popova, & Ling, 2016; Rhew, Cadigan & Lee, 2021). However, there may be differences in 

loneliness depending on type of substance use (i.e., alcohol or cannabis) (Cacioppo et al., 

2000). Rhew, Cadigan, and Lee (2021) found greater frequency of cannabis use, especially 

daily cannabis use, was associated with higher levels of loneliness and higher levels of 

depression and anxiety; however, alcohol use frequency was not associated with loneliness. 

Given this as well as the fact that the vast majority of studies of loneliness and substance 

use have been cross-sectional, longitudinal studies that assess both alcohol and cannabis 

would be important in bringing greater clarity into the role of loneliness in different forms of 

substance use.

Loneliness and substance use during COVID-19 pandemic

Alcohol and cannabis use are common among young adults, with national surveys indicating 

82% have used alcohol and 42% have used cannabis in the past year (Schulenberg et 

al., 2021). Patterns of young adults’ alcohol use during the pandemic (January 2020 to 

April/May 2020) show an increase in alcohol use frequency, but decrease in per day 

drinking consumption, with no changes in cannabis use (Graupensperger et al., 2021). 

Other studies have shown greater COVID-related distress associated with increased alcohol 

consumption (Rodriguez et al., 2020), especially among those with social/relationship 

stressors (Graupensperger, Cadigan, Einberger, & Lee, 2021).

During the pandemic, impacts of social interaction and loneliness on alcohol use have 

been examined. Bartel et al (2021) observed in a sample of Canadian young adults that 

self-isolation due to the pandemic was associated with greater quantity and frequency of 

cannabis use, adjusting for pre-pandemic levels of use. Bragard and colleagues (2021) 

found that among those with less face-to-face interaction, more feelings of loneliness were 
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associated with greater alcohol consumption during the pandemic. But, among those with 

more face-to-face interaction, they found that loneliness was associated with less alcohol 

consumption, suggesting that individuals may be less lonely when surrounded by others and 

not rely on alcohol use. However, less is known about the relationship between loneliness 

and cannabis use, and the trajectories of loneliness throughout the pandemic in relation to 

substance use.

Consistent with Cacioppo and colleagues’ Theory of Loneliness, lonely individuals tend to 

perceive the world as more threatening, expect more negative social interactions, and have 

greater mistrust and higher levels of self-blame (Cacioppo, Cacioppo, & Boomsma, 2014; 

Hawkley & Cacioppo, 2010). Subsequently, they experience more negative affect and can 

further isolate from others, which can serve to maintain and exacerbate loneliness. Affective-

motivational and affect-regulation theories assert some young adults use substances to cope 

with negative affect and psychological distress (e.g., depression, anxiety), a finding which 

has been supported by daily-level studies showing associations between negative affect and 

coping motives for substance use (Arbeau et al., 2011; Park, et al., 2004). Therefore, young 

adults who are lonely may engage in substance use (particularly cannabis) to cope with 

feelings of negative affect and loneliness.

Present Study

The present study examined patterns of longitudinal trajectories of loneliness during 2020 

and into 2021, incorporating six time points including pre-pandemic (January 2020), early 

acute pandemic period in Spring 2020 (April 2020), and in September/October 2020, 

November/December 2020, January/February 2021, and March/April 2021, and whether 

loneliness trajectory classes were associated with psychological distress and substance use 

the Spring of 2021 (March/April 2021). As prior work has found sharper increases in 

loneliness throughout the pandemic among those who had greater levels of perceived social 

support before the pandemic (Lee, Cadigan, & Rhew, 2020), in addition to differences based 

on gender, LGBTQ status, and race with regards to levels of both loneliness and substance 

use (Bonin, McCreary, & Sadava, 2000; Evans et al., 2017; Lee, Cadigan, & Rhew, 2020; 

Schuler & Collins, 2020), we also explored how demographic factors and social support 

were associated with trajectories of loneliness.

Our aims were to examine: 1) What are the trajectories of loneliness during the Covid-19 

pandemic? 2) What demographic factors (student status; gender; age; race; LGBTQ status) 

and baseline social support are associated with trajectories of loneliness? 3) How are 

trajectories of loneliness associated with psychological distress (i.e., depressive and anxiety 

symptoms) and substance use (i.e., alcohol and cannabis use) approximately one year after 

the start of the physical distancing mandates in the United States (in March/April 2021)? 

Consistent with prior research examining trajectories of loneliness, we hypothesized that 

trajectories of loneliness would vary, with some experiencing higher levels of loneliness and 

a return to baseline level and other reporting more moderate levels throughout the pandemic. 

Consistent with theories of affect-motivation, affect-regulation, and prior research, we 

generally hypothesized that higher patterns of loneliness would be associated with greater 

psychological distress and greater cannabis, but not alcohol, use.
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Method

Procedures and Participants

Participants were originally from a community sample of young adults enrolled in a 

longitudinal study on social role transitions and alcohol use in Seattle, WA. Study 

recruitment occurred during 2015–2016 mainly via social media, newspaper, and 

community advertisements. To be eligible for the study, participants must have been 

between 18 and 23 years old at screening, reporting alcohol use in the past year, living 

within 60 miles of study offices, and available to attend an in-person identification 

verification and consent study visit (see Patrick et al., 2018 for complete procedures of the 

original study). As part of the original study procedures, participants completed a baseline 

survey, 24 consecutive months of online surveys, and a final online survey 30 months 

post-baseline (completed between August 2017–July 2018, depending on the enrollment 

date). More recently, 767 participants (out of 778 who were originally enrolled) were 

invited to complete supplemental online assessments in January 2020 and then in April/May 

2020. With additional supplemental funding, additional assessment points were conducted 

between September/October 2020 and March/April 2021, occurring bimonthly. Participants 

were randomly assigned to begin assessments in either September or October 2020. The 

randomized bi-monthly design was selected to approximate the original data collection 

design (monthly) of the parent study, but to also maximize the total length of the follow-up 

period to study impacts of the pandemic up to one year after first assessment and to have 

adequate power for study aims and to be able to have continuous coverage of months in the 

event of rapid changes in COVID-19 pandemic responses and policies. Data for this study 

were from the January 2020 (N = 594), April/May 2020 (N = 552), September/October 

2020 (N = 565), November/December 2020 (N = 500), January/February 2021 (N = 475), 

and March/April 2021 (N = 469) assessments. Participants were compensated $15 for 

completion of each survey. Completion rates were 77.4% in January 2020 (conducted on 

January 6–30 to get updated contact information, current social role statuses, substance use, 

and mental health) and 72.0% in April/May 2020 (conducted on April 21-May 18 to get an 

update during the COVID-19 pandemic). Completion rates for the bimonthly surveys were 

as follows: September/October 2020 (73.7%), November/December 2020 (65.2%), January/

February 2021 (61.9%), and March/April 2021 (61.1%).

A total of 644 young adults (mean age = 25.57 [standard deviation = 1.81]; 61.0% female; 

30.1% LBGTQ; 54.4% white non-Hispanic, 18.2% Asian non-Hispanic) were included 

in the present analyses. The institutional review board of the University of Washington 

approved the human subjects research, and information statements with all elements of 

consent were included at the beginning of the January and April/May and September/

October surveys.

Measures

Loneliness.—Loneliness was assessed at six time points (January 2020, April/May 2020, 

September/October 2020, November/December 2020, January/February 2021, and March/

April 2021) using the Three-Item Loneliness Scale (Hughes et al., 2004), which is a short 

version of the Revised UCLA Loneliness Scale (R-UCLA; Russell et al., 1980). Participants 
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completed three items asking how often they felt “that they lacked companionship,” “left 

out,” or “isolated from others.” Response options were “hardly ever” (1), “some of the time” 

(2), and “often” (3). Responses from each item were summed to create a total score that 

ranged from 3 to 9. Internal consistency in this study sample was high (α ≥ .78 at all time 

points).

Depression Symptoms.—Depression severity was assessed in March/April 2021 using 

the 8-item version of the Patient Health Questionnaire (PHQ-8; Kroenke et al., 2009). 

Participants were asked “how often have you been bothered by any of the following 

problems?” regarding the previous month (February or March 2021) and then responded 

to eight items containing symptoms of depression. Response options ranged from “not at 

all” (0) to “nearly every day” (3). The eight items were summed to create a total score 

ranging from 0 to 24. The PHQ has shown strong criterion validity when compared against 

clinical diagnosis of depressive disorders in a wide range of study populations. The internal 

consistency of the scale was high in the sample (α = .90). The two-item version of the PHQ 

consisting of the first two questions of the full PHQ (“Little interest or pleasure in doing 

things; “Feeling down, depressed or hopeless”) (PHQ-2; Kroenke et al., 2003) was given in 

January 2020. Responses for the two items were summed to create total scores ranging from 

0 to 6. This short version of the PHQ was included in models predicting PHQ-8 scores to 

control for pre-pandemic levels of depression severity. The full PHQ-8 and the brief PHQ-2 

were strongly correlated (τ = 0.77, p < .01 in March/April 2021).

Anxiety Symptoms.—Anxiety severity was assessed in March/April 2021 using the 

Generalized Anxiety Disorder Screener (GAD-7; Löwe et al., 2008; Spitzer et al., 2006). 

Similar to the PHQ, participants were asked “how often have you been bothered by any 

of the following problems?” regarding the previous month (February or March 2021) and 

then responded to seven items containing symptoms of anxiety. Response options similarly 

ranged from “not at all” (0) to “nearly every day” (3). The seven items were summed 

to create a total score ranging from 0 to 21. The GAD-7 has been well-validated against 

clinician-based diagnoses of generalized anxiety. In this study, Cronbach’s alpha was .93. 

The two-item version of the GAD consisting of the first two items of the full GAD-7 

(“Feeling nervous, anxious or on edge”; Not being able to stop or control worrying”) 

(GAD-2; Kroenke et al., 2007) was given in January 2020. Responses for the two items were 

summed to create a total score ranging from 0 to 6. This short version of the GAD was 

included in models predicting GAD-7 scores to control for pre-pandemic levels of anxiety 

severity. The full GAD-7 and the brief GAD-2 were strongly correlated (τ = 0.83, p < .01 in 

March/April 2021).

Alcohol Use.—Two indices of past-month alcohol use were assessed in January 2020 and 

in March/April 2021: typical number of drinking days per week and any binge drinking 

(4+/5+ drinks within a two-hour period). Typical number of drinking days per week was 

assessed using the Daily Drinking Questionnaire (DDQ; Collins et al., 1985), which asks 

participants to report the number of drinks they typically consume on each day of the week. 

The DDQ was asked in reference to the previous month. Participants also completed an item 

asking how often they had 4+/5+ drinks (women/men) containing alcohol within a two-hour 
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period, with response options ranging from “never” (0) to “every day” (7) (NIAAA, 2003). 

Responses were dichotomized to reflect any past-month binge drinking (1; responses of 

“once a month” to “every day”) and no past-month binge drinking (0; “never”).

Cannabis Use.—Cannabis use was assessed in January 2020 and in March/April 2021 

with a single item asking, “In the past 30 days, how many days did you use marijuana?” 

Participants entered the number of days in a free-response text box. Similar to binge 

drinking, this variable was dichotomized to reflect any (1) and no (0) past-month cannabis 

use.

Perceived Social Support.—Perceived social support was assessed in January 2020 

using the Multidimensional Scale of Perceived Social Support (Zimet et al., 1988). 

Participants responded to 12 statements about their perceived social support with response 

options ranging from “very strongly disagree” (1) to “very strongly agree” (7). Responses 

from all items were averaged to create a total score that ranged from 1 to 7. Internal 

consistency in this sample was high (α = .91).

Student Status.—In January 2020, participants were asked, “What is your educational 

status?” Response options were “High school student,” “General Education Development 

(GED) student,” “Trade or vocational student,” “2-year or community college student,” 

“4-year college or university student,” “Graduate or professional school student,” “Other 

certifications or coursework,” and “I am currently not a student.” A binary indicator 

variable was created based on participants’ responses to this item to differentiate between 

participants who were and were not 4-year college students. Participants who selected 

“4-year college or university student” were coded as 0, and all other participants (i.e., those 

who were not currently 4-year students) were coded as 1.

Plan of Analysis

To identify classes of latent trajectories of loneliness during the COVID-19 pandemic 

and to investigate whether membership in these latent trajectory classes was associated 

with (1) demographic covariates and perceived social support before the pandemic and (2) 

substance use and psychological distress distal outcomes in March and April of 2021, the 

classify-analyze approach was used (Bray, Lanza, & Tan, 2015). This approach involved 

three stages of analysis. First, latent loneliness trajectory classes were identified using six 

measurements of loneliness from January 2020 (pre-pandemic) to March and April of 2021 

using growth mixture models. Growth mixture models allow for unobserved groups (often 

called classes) with different growth trajectories to be identified, rather than estimating 

a single average growth trajectory or estimating different trajectories in observed groups 

(e.g., a multi-group growth model) (Grimm, Ram, & Estabrook, 2017). This is achieved 

by incorporating a categorical latent variable into a growth model. These models estimate 

growth parameters (intercepts and slopes) for each latent class and provide posterior 

estimates of the probability that each individual belongs to each latent class. Second, 

based on these posterior probabilities, participants were assigned to their most-likely latent 

loneliness trajectory class (i.e., the class they had the highest probability of belonging 

to), and then class membership was regressed on pre-pandemic measurements of the 
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demographic covariates and perceived social support (Bray et al., 2015). Third, substance 

use and psychological distress distal outcomes, measured in March and April of 2021, 

were regressed on the most-likely loneliness trajectory class variable with pre-pandemic 

measurements of each distal outcome and the demographic covariates included as covariates.

For the first stage, a “one-class” latent growth curve model and two- through five-class 

growth mixture models were run in Mplus (Version 8; Muthén & Muthén, 2017) to 

identify distinct trajectories of loneliness during the pandemic. The time metric was months 

(since January 2020), and time was coded as follows: January 2020 (0), April/May 2020 

(4), September/October 2020 (8.5), November/December 2020 (10.5), January/February 

2021 (12.5), and March/April 2021 (14.5). Intercepts, linear slopes, and quadratic slopes 

were estimated for each latent class. Models were estimated using maximum likelihood 

estimation with robust standard errors. This estimation technique can accommodate missing 

data in outcome (i.e., endogenous) variables and will generally provide unbiased parameter 

estimates under the assumption that data are missing at random (Grimm et al., 2017). The 

optimal number of classes was determined by comparing several fit indices (i.e., AIC, 

BIC, sample-size adjusted BIC, entropy, Vuong-Lo-Mendell-Rubin likelihood ratio test 

[LRT], Lo-Mendell-Rubin LRT, and the bootstrap LRT), inspecting descriptive statistics, 

and evaluating the substantive meaning of the latent trajectories across models (Grimm et 

al., 2017).

For the second stage, individuals were assigned to their most-likely loneliness trajectory 

class according to posterior probabilities of membership based on the best-fitting growth 

mixture model. The categorical latent trajectory variable was then regressed on pre-

pandemic (January 2020) measurements of the demographic covariates (i.e., sex, age, 

race/ethnicity, sexual orientation, and student status) and perceived social support using 

multinomial logistic regression in the nnet package (Venables & Ripley, 2002) of R 4.2.1 

(R Core Team, 2022). To enable all comparisons among loneliness trajectories to be made, 

two models were estimated for each outcome: one with the low loneliness trajectory as the 

reference group and one with the moderate loneliness trajectory as the reference group.

For the third stage, in separate models, the substance use and psychological distress distal 

outcomes from March and April of 2021 were regressed on indicator variables for latent 

trajectory classes using binomial logistic and negative binomial regression in the stats (R 

Core Team, 2020) and MASS (Venables & Ripley, 2002) packages, respectively, in R. Pre-

pandemic (i.e., January 2020) measurements of the distal outcomes and the demographic 

variables used in the previous stage were included as covariates. Thus, these models 

assessed whether proportional change in substance use and psychological distress during 

the pandemic was predicted by individuals’ most-likely latent loneliness trajectory. As with 

the second stage, two models were estimated for each outcome: one with the low loneliness 

trajectory as the reference group and one with the moderate loneliness trajectory as the 

reference group.

Multiple imputation performed in the MICE package (van Buuren & Groothuis-Oudshoorn, 

2011) was used to account for missing data in outcomes assessed in March and April of 

2021 and in baseline covariates assessed in January 2020. Multiple imputation is expected 
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to produce unbiased estimates when data are missing at random. Five-hundred imputed 

datasets were created, and all variables included in the regressions in the third stage of 

analysis were included as covariates in the imputation model. Summary parameters and 

standard errors were estimated based on Rubin’s Rules, which account for uncertainty 

between and within imputed datasets (Rubin, 2014).

Results

Identification of Latent Loneliness Trajectory Classes

Table 1 shows the distribution of the loneliness indicators across the survey waves, 

demographic covariates, perceived social support, and distal outcomes. Class sizes and fit 

indices for the two- through four-class loneliness growth mixture models are provided in 

Table 2. The five-class model did not converge and was not included in Table 2. Based 

on the fit indices and substantive evaluation of the size and meaningfulness of the latent 

trajectory classes, the 3-class model was selected. Intercept and slope estimates for the 

three latent loneliness trajectory classes are presented in Table 3, and the trajectories are 

depicted visually in Figure 1. Approximately 39% of participants were assigned to the “low” 

latent loneliness trajectory as their most-likely trajectory. These participants had average 

loneliness scores of 3.54 in January 2020, prior to the onset of the pandemic, and their 

loneliness scores increased linearly by 0.20 units per month (linear slope) and decelerated 

at a rate of 0.01 units per month squared (quadratic slope). This resulted in a curvilinear 

loneliness trajectory that was consistently low but increased during the early months of 

the pandemic. Approximately 47% of participants were assigned to the “moderate” latent 

loneliness trajectory as their most-likely trajectory. These participants had average loneliness 

scores of 5.80 in January 2020 that did not change significantly across the 15-month study 

period. Approximately 14% of participants were assigned to the “high” latent loneliness 

trajectory as their most-likely latent trajectory. These participants had average loneliness 

scores of 8.55 in January 2020, and their loneliness scores decreased linearly by 0.24 units 

per month and accelerated at a rate of 0.01 units per month squared. This resulted in a 

curvilinear loneliness trajectory that was consistently very high but decreased during the 

early months of the pandemic.

Testing Differences among the Trajectory Classes at Baseline

Table 4 shows the results of a multinomial logistic regression testing whether pre-pandemic 

measurements of demographic covariates and perceived social support were associated 

with participants’ most-likely latent loneliness trajectory class. Each one-unit increase in 

pre-pandemic perceived social support was associated with 47% lower odds of being in 

the Moderate loneliness trajectory class (Odds Ratio [OR] = .53, 95% CI: .43, .66) and 

73% lower odds of being in the High trajectory class (OR = .27, 95% CI: .19, .39) 

compared to the Low trajectory class. Each one-unit increase in pre-pandemic perceived 

social support was associated with 50% lower odds of being in the High loneliness trajectory 

class compared to the Moderate trajectory class (OR = 0.50, 95% CI: 0.37, 0.69). None 

of the demographic covariates were significantly associated with latent loneliness trajectory 

class membership.
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Testing Whether Loneliness Trajectory Classes Predicted Distal Outcomes

Table 5 shows the results of binomial logistic and negative binomial regression models 

testing whether participants’ most-likely loneliness trajectory class was associated with 

substance use and psychological distress distal outcomes in March and April of 2021. 

Prior to adding pre-pandemic (i.e., January 2020) measurements of each distal outcome 

as covariates, participants assigned to the Moderate and High loneliness trajectory classes 

tended to have higher depression (PHQ-8) and anxiety (GAD-7) severity scores compared 

with those in the Low trajectory class. There were no significant differences in depression 

or anxiety severity scores between participants assigned to the Moderate and High loneliness 

trajectory classes. Participants assigned to the High loneliness trajectory class had greater 
odds of past-month cannabis use than those in the Low and Moderate trajectory classes, but 

there was no significant difference in the odds of past-month cannabis use between those 

assigned to the Low and Moderate trajectory classes. There were no significant associations 

between most-likely latent loneliness trajectory class and typical number of drinking days 

per week or odds of past-month binge drinking.

In further models, we controlled for pre-pandemic measurements of the distal outcome 

variable in each model. Although they remained in the same direction, associations of 

loneliness with depressive and anxiety symptoms were attenuated and no longer statistically 

significant. Participants assigned to the High loneliness trajectory class had over 3 times 

greater odds of past-month cannabis use (OR = 3.21; 95% CI: 1.26, 8.15) compared to 

those assigned to the Low trajectory class. However, there were no differences in odds 

of past-month cannabis use between those in the High and Moderate trajectory classes or 

between those in the Moderate and Low trajectory classes. There remained no statistically 

significant differences in typical number of drinking days per week and odds of past-month 

binge drinking among the three loneliness trajectory classes.

Discussion

Addressing loneliness and improving social connections is a public health priority (U.S. 

Surgeon General, 2021). Among young adults, the prevalence of depression and anxiety 

have increased rapidly, loneliness continues to rise, and alcohol and cannabis use are 

common. Extending our prior work examining increases in loneliness during the pandemic 

(Lee, Cadigan, & Rhew, 2020), we examined the longitudinal trajectory of loneliness 

from January 2020 (pre-pandemic) to March/April 2021 (pandemic) and assessed how 

loneliness trajectory classes were associated with later psychological distress and substance 

use. Trajectories of loneliness varied from lower to higher levels. When controlling for 

pre-pandemic levels, higher trajectories of loneliness were associated with greater odds of 

past-month cannabis use compared to Low trajectories, but not significantly associated with 

psychological distress (i.e., depression and anxiety symptoms), or alcohol use, in March/

April 2021.

The three loneliness trajectories show that young adults who were more lonely prior to the 

pandemic continued to show higher levels of loneliness throughout the pandemic (High), 

those who had moderate levels of loneliness remained relatively stable throughout the 

pandemic (Moderate), and those who had low levels of loneliness increased slightly during 

Cadigan et al. Page 10

J Res Adolesc. Author manuscript; available in PMC 2024 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



the pandemic (Low), suggesting young adults followed a similar trajectory in terms of their 

loneliness at pre-pandemic levels. This highlights that those who were already struggling in 

terms of loneliness before the pandemic continued to struggle as the pandemic continued, 

suggesting the importance of universal screening for loneliness and brief intervention to 

perhaps alter this trajectory.

These findings are similar to those from an adult sample in the UK where loneliness was 

assessed from March 2020 to May 2020 and trajectories of loneliness also ranged from 

low to high (Bu, Steptoe, & Fancourt, 2020). Our finding that pre-pandemic social support 

appears to be a protective factor against elevated levels of loneliness is consistent with 

findings from Bu et al., (2020) showing social support is associated with lower odds of 

being in a higher loneliness trajectory, and from Lee et al. (2020) showing those with lower 

social support report consistently higher levels of loneliness compared to those with higher 

social support. Young adults with higher perceived social support may have relied on their 

social network during internment periods of loneliness, which may prevented development 

of a more chronic, higher trajectory of loneliness. The finding that none of the demographic 

covariates (e.g., student status; gender; age; race; LGBTQ status) were associated with 

loneliness trajectory class membership was surprising, as research has shown differences in 

loneliness levels among these groups (Bonin, McCreary, & Sadava, 2000; Evans et al., 2017; 

Fish et al., 2021). We encourage future work to examine these demographic groups with 

larger sample sizes.

Although it is well documented that loneliness is associated with poor mental health 

(Cacioppo et al., 2006), this study is the first, to our knowledge, to examine a year 

of loneliness trajectories during the pandemic and whether these distinct trajectories 

were associated with substance use and psychological distress. Prior to adjusting for 

pre-pandemic levels, young adults with higher levels of loneliness during the pandemic 

showed greater levels of depressive and anxiety symptoms in March/April 2021. However, 

after further adjusting for pre-pandemic symptom scores, associations became attenuated 

and, although they remained in the same direction, there were no longer any statistically 

significant differences among loneliness trajectory classes for depressive or anxiety 

symptoms. It may be that those who were already showing higher levels of loneliness were 

also initially high in psychological distress. The distress may have remained elevated during 

the pandemic and shaped loneliness. This is somewhat consistent with findings showing 

that loneliness and depression may be mutually occurring (Cacioppo et al. 2006). However, 

other rigorous longitudinal studies have observed that loneliness is related to subsequent 

depressive symptoms (VanderWeele et al., 2011). It may be that we had limited statistical 

power to observe an association especially when comparing the high loneliness trajectory 

class, which consisted of relatively few participants, to the low trajectory class.

Our findings also show that young adults with higher levels of loneliness may be more 

likely to engage in cannabis use, although not alcohol use. We found young adults in the 

High loneliness trajectory had greater odds of past-month cannabis use compared those in 

the Low trajectory; however, there were no statistically significant differences among the 

loneliness trajectory classes in either of the alcohol outcomes. This finding is consistent 

with previous work observing that greater frequency of cannabis, but not alcohol use, 
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was cross-sectionally associated with higher levels of loneliness (Rhew, Cadigan, & Lee, 

2021). Consistent with theories of affect-motivation, cannabis may have been used to cope 

with chronic feelings of negative affect (including loneliness) throughout the pandemic. As 

frequent cannabis users are more likely to experience emotion dysregulation than non-users 

(Bonn-Miller et al., 2008), heightened levels of loneliness may have sustained or increased 

cannabis use to cope with this distress. The lack of association between loneliness trajectory 

and alcohol outcomes may be suggestive of historical trends indicating the strength of the 

relationship between psychological distress and alcohol use is weakening (Keyes, Hamilton, 

Patrick & Schulenberg, 2020), and consistent with literature showing negative associations 

between loneliness and alcohol use (Diehl et al., 2018; McBroom, Fife, & Nelson, 2008) as 

more alcohol is consumed when individuals feel less lonely, suggesting alcohol may be used 

as means of social facilitation and not for affect-regulation.

Lonely young adults may use cannabis in a solitary way to enhance their daily activities 

(e.g., make every day activities more interesting), especially during the pandemic when more 

individuals are spending time alone and social distancing from others. Using cannabis to 

enhance activities (e.g. music sounds better, every day activities more interesting) has been 

associated with greater cannabis use (Lee, Neighbors, & Woods, 2007). Future work could 

examine associations between loneliness and solitary (compared to social) substance use. 

Prior work has found loneliness to be associated with more solitary alcohol use (Gonzalez 

& Skewes, 2013) and less social drinking (Arpin et al., 2015). Young adults with higher 

loneliness trajectories may be more likely to engage in solitary substance use compared to 

those in a ‘lower’ loneliness class, also negatively impacting mental health.

Limitations

Study findings should be considered in light of limitations. The study was a convenience 

sample that originated from an urban region of the Pacific Northwest in the U.S. recruited 

via social media and other methods. Thus, the findings may not be representative of the 

broader young adult population. However, online strategies for recruitment may aid in 

enrollment of harder-to-reach populations. There may be important unmeasured confounders 

that were unaccounted for. However, this study did adjust for various covariates including 

pre-pandemic levels of the outcome and other important sociodemographic characteristics. 

Study measures were based on self-report, which may be a concern particularly for 

substance use outcomes. However, substance use measures as well as the psychological 

distress measures have been widely used in research. Further, there may be less concern 

about under-reporting of substance use in a state where cannabis is legal. In addition to 

assessing solitary substance use, context of use, and motivations for use, future work could 

examine within-person variability in loneliness throughout the pandemic and associations 

with mental health and substance use outcomes. Similarly, our models do not account for 

potential non-linear changes in substance use and mental health outcomes across the study 

period or for differential change trajectories in these outcome variables among the latent 

loneliness classes. Future work could test multi-group growth models and/or multivariate 

growth models to account for such changes in both loneliness and substance use and 

mental health outcomes. We also encourage future research to examine associations between 

motives for substance use (particularly coping) and loneliness, including directionality.
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Conclusions

Consistent with the U.S. Surgeon General Mental Health’s Advisory (2021) there is an 

urgent public health need to support the mental health of young adults. In March/April 

2021, psychological distress among young adults in a national sample was alarmingly 

high, with 52.9% reporting symptoms of depression or anxiety in the past week (Centers 

for Disease Control and Prevention, 2022). Our findings show trajectories of loneliness 

to vary from low to high, however these trajectories were relatively stable from January 

2020 to January 2021. For example, young adults who were lonely pre-pandemic continued 

to report high levels of loneliness throughout the pandemic. Likewise, those with low 

loneliness pre-pandemic continued to have consistently low levels, although increasing 

slightly. Young adults with moderate loneliness scores remained relatively stable throughout 

the pandemic. This suggests that for many young adults, patterns of loneliness remained 

somewhat consistent.

Addressing loneliness and the mental health of young adults continues to be a public health 

priority. Screening for loneliness (in addition to standard depression and anxiety screening) 

could be one effective tool that primary care facilities could incorporate. Increasing adaptive 

coping skills could be especially helpful, including increasing connection and feelings of 

connectedness, both shown to improve wellbeing (Cacioppo et al., 2015). Interventions 

targeting loneliness have primarily focused on four strategies: (1) improving social skills, 

(2) enhancing social support, (3) increasing social contact, and (4) addressing maladaptive 

thoughts related to social isolation (Masi, Chen, Hawkley, & Cacioppo, 2011), all of which 

could be useful for young adults. As our findings show perceived social support to be 

protective against loneliness, interventions could directly address ways of increasing support 

and social connections. Given that young adults in higher loneliness trajectories are at risk 

for cannabis use, clinicians could also screen for substance use, motivations for using, and 

provide brief intervention when appropriate.
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Figure 1. 
Loneliness latent trajectory classes.
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Table 1

Descriptive Statistics for the Loneliness Indicators, Demographic Covariates, Perceived Social Support, and 

Distal Outcomes

Loneliness Indicators

Month/Year Time Metric n M (SD) Median Range

January 2020 0 578 5.26 (1.84) 5 3–9

April/May 2020 4 547 5.53 (1.89) 6 3–9

September/October 2020 8.5 540 5.56 (1.88) 5.5 3–9

November/December 2020 10.5 482 5.58 (1.82) 6 3–9

January/February 2021 12.5 460 5.59 (1.81) 6 3–9

March/April 2021 14.5 543 5.62 (1.86) 6 3–9

Covariates (January 2020) M (SD) or % Range

Male sex 40.2% 0–1

Age in years 25.57 (1.81) 22.03–28.89

Race/ethnicity

 Asian Non-Hispanic (NH) 18.2% 0–1

 Other NH 18.9% 0–1

 Hispanic 8.2% 0–1

 White NH 54.4% 0–1

Non-4-year college student status 68.6% 0–1

LGBTQ status 30.1% 0–1

Perceived social support 5.33 (1.15) 1–7

Distal Outcomes (March/April 2021) M (SD) or % Range

Typical drinking days per week 1.67 (1.92) 0–7

Any past-month binge drinking 28.2% 0–1

Any past-month cannabis use 30.6% 0–1

Depression severity (PHQ-8) 6.88 (5.66) 0–24

% with depressive symptoms 25.2% -

Anxiety severity (GAD-7) 5.82 (5.44) 0–21

% with anxiety symptoms 20.2% -

Note. N = 644. PHQ-8 = Patient Health Questionnaire-8; GAD-7 = Generalized Anxiety Disorder Screener; % with depressive/anxiety symptoms = 
PHQ-8 ≥ 10; GAD-7 ≥ 10.
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Table 3

Estimates of Growth Parameters from 3-Class Growth Mixture Model

Estimate SE p

Low Loneliness Trajectory (n = 250)

 Intercept 3.54 0.05 0.00

 Linear slope 0.20 0.02 0.00

 Quadratic slope −0.01 0.00 0.00

Moderate Loneliness Trajectory (n = 301)

 Intercept 5.80 0.05 0.00

 Linear slope 0.01 0.03 0.72

 Quadratic slope 0.00 0.00 0.84

High Loneliness Trajectory (n = 93)

 Intercept 8.55 0.07 0.00

 Linear slope −0.24 0.04 0.00

 Quadratic slope 0.01 0.00 0.00

Note. NTotal = 644.
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