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A B S T R A C T   

Introduction: Adolescent time use in recent cohorts is distinguished by large-scale changes, including shifts in 
parental monitoring, supervision, and adolescent activity patterns, that together may provide a more complete 
perspective on changing patterns of mental health than can be captured by single risk factors. 
Methods: To determine whether patterns of adolescent time use explain recent increases in depressive and other 
internalizing symptoms, we first conducted latent profile analyses of 465,839 adolescents, grades 8/10, from 
annual, cross-sectional Monitoring the Future surveys, years:1991–2019, using twenty-one variables (e.g., fre-
quency of attending parties) to identify groups based on patterns of time use. Most of the sample was female 
(51.0%), non-Hispanic white (58.8%), and in grade 8 (52.2%); mean age: 14.60 years (95% CI: 14.57, 14.64). We 
subsequently examined differences in depressive and other internalizing symptoms between these time use 
groups over time with survey-weighted logistic regressions producing odds ratios. 
Results: Analyses derived six groups: part time workers, full time workers, and four groups based on levels of 
social activities (Low, medium, and high levels, with “High Social” split between those engaged in sports, aca-
demics, and community service and those who were not). Internalizing symptoms were predicted by lower so-
cialization, low engagement in activities like sports, academics, and community service, and time spent at a paid 
job. Adolescents decreasingly engaged in social activities over time, though shifts in time use patterns did not 
account for much of the overall increase in depressive symptoms. 
Conclusion: Shifts in adolescent time use do not explain increases in depressive and other internalizing symptoms, 
which increased across different patterns of time use. Levels of internalizing symptoms were highest among those 
with low socialization, low recreational engagement, and those working substantial hours. Encouraging social-
ization, engagement in recreational activities, and providing mental health resources for isolated adolescents 
may reduce internalizing symptom trends.   

1. Introduction 

Adolescent time use has experienced significant shifts over the past 

few decades. Several milestones that coincide with early adolescence, 
such as working, dating, and going out without a parent, have declined 
consistently as these milestones have shifted towards later 
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developmental periods, reflecting a slower overall path of development 
(Arnett, 2014; Twenge & Park, 2019). Consequently, not only have the 
ways in which adolescents spend their time changed, but at a larger 
level, the years encompassing adolescence have been extended in recent 
cohorts. This slowing of the developmental trajectory has widened the 
span between the initiation of adolescence and transition to later 
developmental stages (Crosnoe & Johnson, 2011). Thus, shifts in 
adolescent time use have a longer developmental window to impact 
adolescent mental health. Together, these patterns suggest that adoles-
cent social development and its timing are fundamentally changing, yet 
the impact on population-level changes in adolescent mental health is 
uncertain. 

One core context surrounding how adolescents spend their time is 
the extent to which their social behaviors are supervised or structured by 
a parent, caregiver or other adult. While independence and autonomy 
are often normative and beneficial to adolescent development (Zim-
mer-Gembeck & Collins, 2008), supervision and monitoring of adoles-
cents during this period continue to have distinct mental health benefits 
(Hamza & Willoughby, 2011; Hoeve et al., 2009; Kaur et al., 2014; 
Miconi et al., 2019). Still, concerns surrounding too much parental su-
pervision and structure (e.g., overscheduling) persist, and further 
research is needed to understand the ways in which various levels of 
structure and supervision shape the mental health outcomes of young 
people. Other work has aimed to link adolescent mental health and 
well-being to patterns of time use. However, this research typically fo-
cuses on quality of life, life satisfaction, or happiness (Ahn & Yoo, 2022; 
Martins et al., 2021; Wong et al., 2017), which are correlated with but 
may not be indicative of psychiatric symptoms. Still, these outcomes 
were higher among adolescents with high levels of engagement in 
certain activities, especially sports and academics, and socialization 
with peers. Studies that have focused on adolescent internalizing 
symptoms have demonstrated that too little or too much structure may 
be detrimental to adolescent mental health (Desha & Ziviani, 2007; 
Zuzanek, 2005), although more recent data are needed given the rapid 
increases in adolescent internalizing symptoms in the US since around 
2010 (Keyes et al., 2019; Mojtabai et al., 2016). 

Depressive and other internalizing symptoms have substantially 
increased among US adolescents over the past decade, but the factors 
driving this trend remain uncertain (Askari et al., 2021; Keyes et al., 
2019; Lu, 2019). Existing research has focused on assessing individual 
risk factors that might explain the increase in internalizing symptoms, 
such as new social networking and media use patterns (Odgers & Jensen, 
2020; Orben, 2020; Orben & Przybylski, 2019), decreased religious 
engagement (Kreski et al., 2021a), and bullying (Kreski et al., 2021b; 
Pontes et al., 2018). However, the ways in which adolescents use their 
time is complex, and models assessing single risk factors have thus far 
been unable to fully explain upward trends in depressive symptoms. This 
could either be due to risk factors not changing over time, or because 
changes in depressive symptoms have been driven by a combination of 
multiple factors, rather than any one risk factor in isolation. Examining 
broader patterns of how adolescents spend their time and engage in 
activities may identify risk patterns that elucidate trends in adolescent 
mental health. In sum, adolescent time use in recent cohorts is distin-
guished by large-scale societal changes, including shifts in parental 
monitoring, supervision, and adolescent activity patterns, that together 
may provide a more complete perspective on changing patterns of 
mental health than can be captured in studies of single risk factors. 

This study (a) identified patterns of adolescent time use in a large, 
nationally-representative sample of adolescents; (b) examined the 
extent to which these patterns changed between 1991 and 2019; (c) 
estimated their relationships with mental health variables, including 
depressive symptoms, self-esteem and self-derogation; and (d) investi-
gated whether changing patterns of adolescent time use explain trends 
in adolescent mental health. With this more comprehensive approach 
identifying potential risk factors for poor mental health among adoles-
cents, a collaborative effort by health professionals, parents/caregivers, 

and school staff can work to improve mental health across the diverse 
domains of an adolescent’s life. 

2. Methods 

We utilized nationally representative, cross-sectional yearly samples 
of the Monitoring the Future (MTF) study (1991–2019, N = 465,839 
adolescents in grades 8 and 10) (Miech et al., 2020). These data were 
collected via self-completed student surveys in schools. Schools were 
chosen with a multi-stage random sampling design. Schools that 
declined participation were replaced with schools that had similar 
geographic location, urbanicity and size. The survey included core 
questions asked of all students and subforms with specific content ran-
domized to selected students. The MTF study was approved by the IRB of 
University of Michigan, which holds the data. Data were accessed and 
analyzed at Columbia University as part of an ongoing, IRB-approved 
secondary data analysis. The current study used adolescents assigned 
to two out of four subforms, chosen because they included mental health 
outcomes and a set of time use items. While MTF also surveyed students 
in grade 12, the overlap of time use items and mental health outcomes 
was minimal, and so grade 12 was excluded from this study. Student 
response rates ranged from 85% to 91% by year and grade, and the 
resulting data were weighted to reflect the general population of US 
school-attending adolescents in grades 8 and 10. 

2.1. Measures 

2.1.1. Time use 
Twenty-one ordinal variables captured adolescent time use (ETa-

ble 1). Items were typically structured as, “How often do you do each of 
the following?” or having students answer the number of hours spent 
engaged in a specific activity per day or week with ordinal response 
options. Eight items covered activities within the domain of “Recrea-
tion”, including diverse modes of media consumption (e.g., listening to 
music) and hobbies (e.g., sports). Eight items covered activities within 
the domain of “Social/Unsupervised Time”, including activities that 
were done with the primary purpose of spending time with peers (e.g., 
dates, parties) or time without supervision (e.g., time after school 
alone). The remaining items covered activities that were academic 
(academic performance as a proxy for academic engagement and 
homework hours), community focused (community service and reli-
gious service attendance), and work focused (hours at a paid job). All 
items included were available in all decades, except social media use, 
which was included in MTF surveys beginning in 2009 and has persisted 
as a commonly hypothesized determinant of adolescent mental health 
(Keles et al., 2020). Full distributions of time use item responses are 
available in ETable 2. 

2.1.2. Internalizing symptoms 
The primary outcome was depressive symptoms. Four items were 

used to measure depressive symptoms, with responses ranging from 1 
(Disagree) to 5 (Agree): “Life often seems meaningless”, “The future 
often seems hopeless”, “It feels good to be alive” reverse-coded, and “I 
enjoy life as much as anyone” reverse-coded (Cronbach’s alpha = 0.78 
within the study sample). This scale was derived from the Bentler 
Medical and Psychological Functioning Inventory’s scale for depression 
personality trait and has been used as a measure of depressive symptoms 
in prior research (Coley et al., 2019; Maslowsky, Schulenberg, O’Malley, 
& Kloska, 2014; Maslowsky et al., 2014, 2014; Newcomb et al., 1981; 
Twenge et al., 2017). In adolescent samples, these items exhibit strong 
reliability (Newcomb et al., 1986). Total scores ranged from 4 to 20 
(mean = 7.92 [95% CI: 7.89, 7.95]), indicating that the mean was close 
to “Mostly Disagree”. Respondents missing data on one item (2.3%) 
were imputed with the mean value of the other three; respondents 
missing data on 2 or more items (14.8%) were excluded from the 
analysis due to additional missingness across other items. A total of 397, 
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158 adolescents were included in depressive symptom analyses. Those 
who were excluded were more likely to be younger, male, and non-white 
than those who were included (proportion in grade 8 [excluded vs 
included]: 65.8% vs. 50.0%; proportion male [excluded vs. included]: 
55.9% vs. 48.0%; proportion non-white [excluded vs. included]: 58.8% 
vs. 38.6%). 

Additional scales measured self-esteem and self-derogation. Self- 
esteem was assessed with the following items: “I take a positive attitude 
toward myself”, “I feel I am a person of worth, on an equal plane with 
others”, “I am able to do things as well as most other people”, and “On 
the whole I am satisfied with myself” (Cronbach’s alpha = 0.83 within 
the study sample). Self-derogation was measured with the items 
“Sometimes I think that I am no good at all”, “I feel I do not have much to 
be proud of”, “I feel I can’t do anything right” and “I feel that my life is 
not very useful” (Cronbach’s alpha = 0.84 within the study sample). 
These two scales are largely adapted from the Rosenberg Self-Esteem 
Scale which examines positive and negative feelings about the self and 
was designed for adolescents (Rosenberg, 1965). These scales have been 
implemented similarly in other analyses of MTF data (Handren et al., 
2016; Kaur et al., 2020). These scales are listed in ETable 3 and were 
included as sensitivity analyses. Binary outcomes were created for the 
highest decile of depressive symptoms (>13) given that the typical 
prevalence of past-year major depressive episodes among adolescents is 
around 10% (Mojtabai et al., 2016). As sensitivity and supplemental 
analyses, we also examined the highest quartile of depressive symptoms 
(>10) and self-derogation (>11), and the lowest quartile of self-esteem 
scores (≤14). 

2.1.3. Covariates 
Demographic covariates included sex (male/female), race and 

ethnicity (white, Black, Hispanic/Latino, Multiracial, or Other), grade 
(8th/10th), urbanicity (Metropolitan Statistical Area vs. not), highest 
level of parental education (<high school, high school or some college, 
college graduate), and school type (public, private Non-Catholic, private 
Catholic). Among those with covariate data, the majority of the overall 
sample (N = 465,839) was female (51.0%), non-Hispanic white 
(58.8%), in grade 8 (52.2%), lived in an MSA (77.7%), attended public 
school (92.0%), and had a parent who graduated college (53.7%). For 
additional demographic context, the sample had a mean age of 14.60 
years (95% CI: 14.57, 14.64). 

2.2. Statistical analysis 

We used Latent Profile Analysis in Mplus (Asparouhov & Muthén, 
2014; Vermunt, 2010) to identify groups of adolescents based on pat-
terns of adolescent time use captured via the 21 time use variables 
described above. The number of groups extracted was based on the 
Bayesian Information Criterion (BIC), the Likelihood Ratio Test (LRT) 
for k vs k-1 groups, and interpretability (Masyn, 2013). Due to our large 
sample and the goal to identify meaningful groups of adolescents cate-
gorized by their time use, we balanced model fit indices, parsimony, and 
interpretablility comparing up to seven groups, ultimately selecting a six 
group structure. This number of groups had the highest entropy value of 
any configuration tested (0.851). Entropy is an index in latent analyses 
where a higher number reflects higher precision in assigning individuals 
to latent groups. 

We used the Vermunt three-step process to assign individuals to 
groups and predict outcomes: 1. Use the time use variables to identify 
the latent profiles of adolescent time use; 2. Determine the measurement 
error for the most likely profile variable, and lastly; 3. Estimate out-
comes using the most likely group and the measurement error deter-
mined in step 2 (Asparouhov & Muthén, 2014; Vermunt, 2010). We 
examined the means, trends, and distributions of internalizing symp-
toms by time use group defined using the latent profile information with 
this measurement error. For logistic regression analyses, we used most 
likely (i.e., modal) time use group membership to define time use groups 

without accounting for measurement error, as logistic regression ana-
lyses could not accommodate both the necessary survey weighting and 
latent profile uncertainty with a three-step approach due to limitations 
in Mplus options for complex modelling. The survey weighting in MTF 
data accounts for the complex survey design and respondent selection 
probabilities. All analyses accounted for the appropriate weight, strata, 
and cluster variables. Survey-weighted logistic regression analyses 
examined depressive symptoms and other outcomes by latent profile 
group and decade (1991–1999, 2000–2009, 2010–2019), adjusting for 
covariates (sex, race/ethnicity, grade, urbanicity, parental education, 
and school type). Covariate missingness ranged from 3.6% (sex) to 9.3% 
(parental education). For these regression analyses, covariates were 
imputed via multiple imputation by chained equations (k = 5 
imputations). 

Additional analyses examined the extent to which shifting patterns of 
time use explained trends in depressive symptoms and other outcomes. 
We estimated the projected trend in each symptom scale that would 
have occurred if time use patterns had stayed at 1991 levels. For 
example, the projected 2019 prevalence of high depressive symptoms 
was estimated by taking the group-specific symptom prevalence for each 
of the six time use groups in 2019 and multiplying these by each group’s 
1991 prevalence, then summing together to see the prevalence of high 
depressive symptoms that would have occurred if time use groups had 
static prevalence since 1991. For the other outcomes, we instead used 
the mean scores by time use group and year weighted by each group’s 
1991 prevalence and summed together. 

3. Results 

3.1. Time use groups 

We identified six distinct groups of adolescents in grades 8 and 10 
distinguished by their time use patterns (ETable 4). ETable 5 describes 
metrics used to describe model fit; BIC decreased with each additional 
group in this large sample but the reduction is small from the model with 
6 groups to the model with 7 groups, and LRT suggested that 7 groups 
were not significantly superior to 6. Thus, we selected 6 groups to bal-
ance fit and interpretability. ETable 6 shows classification probabilities 
for most likely latent class membership by latent class, showing strong 
separation of classes. 

Groups were named based on salient mean item responses (Fig. 1). 
Group 1 (Low Social, 8.4% prevalence across all years) had the lowest 
levels of unsupervised socializing activities including dates, parties, and 
time out without a parent. Group 2 (Medium Social, 31.7%) had a me-
dium level of unsupervised socializing activities, as well as elevated 
levels of academic variables. Group 3 (High Social/Disengaged, 11.4%) 
was most notably the students who had high levels of unsupervised 
socializing activities, but low levels of sports, academic engagement, or 
community service. Group 4 (Part Time Workers, 12.3%) was marked by 
moderate levels of working a paid job, reporting between 6 and 20 h of 
paid employment per week. Group 5 (High Social/Engaged, 32.0%) was 
characterized by high levels of unsupervised socializing activities, such 
as dates, parties, and time out without a parent, as well as high levels of 
sports, academic engagement, and community service. Lastly, Group 6 
(Full Time Workers, 4.3%) was defined by high levels of paid employ-
ment, from 21 to 30+ hours at a paid job weekly. It should be noted that 
groups 4 and 6, the Part Time and Full Time Worker groups, had levels of 
social activities (e.g., parties and social media) comparable to the high 
social groups, but were distinguished by their hours spent working. 

Demographic characteristics for each of the 6 groups based on modal 
class assignment without measurement errors are reported in Table 1. 
The Medium Social group had the lowest public school attendance rate, 
highest prevalence of 8th grade students, highest prevalence of MSA 
residence and highest parental education. The High Social/Disengaged 
group had the highest prevalence of public school attendance, highest 
prevalence of female students, lowest prevalence of non-Hispanic white 
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students and lowest parental education. Part Time Workers had the 
highest prevalence of non-Hispanic white students, while Full Time 
Workers had the highest prevalence of male students, 10th grade stu-
dents, and students living outside an MSA. 

While the characteristics of time use groupings appeared to be 
invariant across decades (EFig. 1), the proportions of students in each of 
these six groups changed from 1991 to 2019 (Fig. 2). The Low (1991 

prevalence: 5.2%; 2019: 15.4%) and Medium (1991 prevalence: 19.2%; 
2019: 41.2%) Social groups increased in size across decades, while the 
High Social Groups (Disengaged 1991 prevalence: 12.9%; 2019: 8.4%; 
Engaged 1991 prevalence: 42.4%; 2019: 23.4%) decreased. Thus, the 
Low Social group nearly tripled in size over the study period and the 
Medium Social Group more than doubled, while the High Social groups 
lost over a third of their size. The working groups also showed declines 

Fig. 1. Variable means by time use group, 1991–2019.  

Table 1 
Demographic characteristics* by time use group among US adolescents in grades 8 and 10, 1991–2019.   

Characteristic (Sample Size n and 
percentages) 

Group 

1 2 3 4 5 6 

Low Social 
% 

Medium Social 
% 

High Social/ 
Disengaged 
% 

Part Time 
Workers 
% 

High Social/ 
Engaged 
% 

Full Time 
Workers 
% 

Sample Size (n)  (N = 38813) (N = 146927) (N = 53569) (N = 56710) (N = 150457) (N = 19363) 
Sample Proportion  8.4 31.7 11.4 12.3 32.0 4.3 
School Type Public 95.2 88.7 96.4 93.2 92.0 96.2 

Private Catholic 2.9 6.0 2.4 4.4 5.0 2.2 
Private Non- 
Catholic 

1.9 5.3 1.2 2.4 3.0 1.6 

Sex Male 43.9 48.6 32.6 54.0 47.7 60.7 
Female 52.1 48.4 63.5 42.8 48.7 34.9 
Missing 4.0 3.0 3.8 3.2 3.6 4.4 

Grade 8 55.5 58.1 51.2 39.1 53.8 29.6 
10 44.5 41.9 48.8 60.9 46.2 70.4 

Race/Ethnicity White 48.3 60.5 47.0 65.1 55.3 54.3 
Black 11.7 9.7 16.2 9.8 15.1 13.9 
Hispanic/Latino 21.3 14.1 21.9 12.5 16.1 16.3 
Multiracial 2.9 2.6 2.0 1.4 2.0 1.6 
Other 11.6 9.9 8.6 7.7 7.5 9.2 
Missing 4.3 3.2 4.3 3.5 4.0 4.8 

Urbanicity Non-MSA** 24.2 20.7 23.4 25.6 21.2 27.1 
MSA** 75.8 79.3 76.6 74.4 78.8 72.9 

Parental Education Less than High 
School 

11.8 5.3 13.0 7.1 6.4 11.0 

High School Grad 34.3 29.1 41.4 38.4 35.1 41.4 
College Grad 37.1 57.3 33.1 48.0 50.6 38.2 
Missing 16.8 8.3 12.5 6.6 7.9 9.5 

Age (Mean and 95% 
CI)  

14.53 (14.49, 
14.58) 

14.41 (14.37, 
14.45) 

14.66 (14.62, 14.70) 14.96 (14.92, 
14.99) 

14.56 (14.52, 
14.60) 

15.35 (15.31, 
15.39) 

*All chi-squares comparing demographics by group significant, p < .0001; **MSA – Metropolitan Statistical Area. 
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(Part Time Workers 1991 prevalence: 15.0%; 2019: 8.4%; Full Time 
Workers 1991 prevalence: 5.3%; 2019: 3.3%), similarly losing over a 
third of their initial size across the study years. 

3.2. Depressive symptoms by time use group 

The prevalence of high depressive symptoms increased over time in 
every latent profile group, especially since 2010. Differences in 
depressive symptoms persisted across time use groups, with the Medium 
Social and High Social/Engaged groups having the lowest symptoms, as 
seen in the smoothed trends of Fig. 3. For other internalizing symptom 
outcomes, patterns were similar, though marked by strong recent in-
creases in mean internalizing symptoms for the medium social group 
and mostly stagnant trends for the High Social/Engaged group (EFig-
ures 2, 3, 4). 

After adjustment for demographic characteristics (Table 2), logistic 
regression models confirmed that depressive symptoms were, overall, 
lowest for those in the High Social/Engaged group, followed by the 
Medium Social group (aOR [Medium vs High Social/Engaged]: 1.12, 
95% CI: 1.08, 1.16). Part Time and Full Time Worker groups had be-
tween one and two times the odds of high depressive symptoms 
compared to the High Social/Engaged group. The High Social/Disen-
gaged group had distinctly elevated odds of high depressive symptoms 
compared to their more engaged peers (overall aOR vs High Social/ 
Engaged: 2.21, 95% CI: 2.11, 2.30). The Low Social group had the 

highest odds of all, with over three times the odds of this outcome 
compared to the reference group. There was heterogeneity by decade, 
but not with consistent trends in these shifts (p < .0001). Adjusted odds 
ratios grew stronger between 1991-1999 and 2000–2009 for the Low 
Social, High Social/Disengaged, Part Time Worker and Full Time 
Worker groups, but then declined for all these groups between 2000- 
2009 and 2010–2019. Associations for the Medium Social group 
consistently grew in magnitude across decades. In the sensitivity and 
supplemental analyses, group differences were similar for the highest 
quartile of depressive symptoms, self-derogation and low self-esteem, 
though for top quartile depressive symptoms and self-derogation, the 
Medium Social group had the lowest overall odds (ETable 7). 

EFig. 5 shows the component contribution of each time use group to 
the prevalence of high depressive symptoms from 1991 to 2019. This 
figure mapped the prevalence of each time use group multiplied by the 
group-specific prevalence of high depressive symptoms in each year to 
understand how much the population prevalence is informed by any 
given group over time. By 2019, those in the Medium and Low Social 
groups contributed over 60% of adolescents with high depressive 
symptoms, which constitutes a historical shift seeing as the High Social – 
Engaged group had contributed most to this prevalence in 1991. Results 
were similar for the component contributions by time use group to the 
overall depressive symptom mean score (EFig. 6). 

Table 2 
Odds ratios (and 95% confidence intervals) for the relationship between time use group and highest decile depressive symptoms, 1991–2019 by decade, adjusted 
(demographics) a.  

Group 1991–1999 2000–2009 2010–2019 Overall Interaction (Decade*Time Use Group) 

High Social/Engaged Ref Ref Ref Ref  
Low Social 2.46 (2.25, 2.69) 3.18 (2.94, 3.44) 3.02 (2.82, 3.24) 3.03 (2.90, 3.17) p < .0001 
Medium Social 0.96 (0.89, 1.03) 1.04 (0.97, 1.11) 1.19 (1.12, 1.26) 1.12 (1.08, 1.16) F(10, 4125.0) = 5.18 
High Social/Disengaged 2.17 (2.03, 2.32) 2.33 (2.17, 2.50) 2.12 (1.97, 2.29) 2.21 (2.11, 2.30)  
Part Time Workers 1.27 (1.19, 1.36) 1.33 (1.22, 1.44) 1.24 (1.13, 1.36) 1.28 (1.22, 1.34)  
Full Time Workers 1.67 (1.51, 1.84) 1.81 (1.64, 2.01) 1.72 (1.49, 1.98) 1.72 (1.62, 1.83)   

a Adjusted for several covariates related to demographic factors, including sex (binary male/female), race and ethnicity (White, Black, Hispanic/Latino, Multiracial, 
or Other), grade (8th or 10th), urbanicity (whether an adolescent resided in a Metropolitan Statistical Area), highest level of parental education (less than high school, 
high school graduate, college graduate), and school type (public, private Non-Catholic, private Catholic). 

Fig. 2. Prevalence of time use groups among US adolescents with non-missing depressive symptom data by year, 1991–2019.  
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3.3. Explaining trends in internalizing symptoms with time use 

While the above analyses articulated differences and trends between 
individual groups, the distribution of time use groups from 1991 to 2019 
and group-specific mental health outcomes each year allowed us to 
examine the extent to which mental health trends would have changed if 
patterns of time use had stayed at original 1991 levels. Applying this 
method, observed and projected trends in high depressive symptom 
prevalence were quite similar until recently. By 2019, however, a small 
portion of high depressive symptom prevalence was accounted for by 
shifting patterns of time use (Observed prevalence: 15.1%; Projected: 
13.2%) (EFig. 7). Similar patterns of minimal, if any, explanation of 
trends existed for other internalizing symptom outcomes (EFigures 8, 9, 
10). The similarity between observed and projected trends is the product 
of balance in the groups by prevalence and risk. While the High Social 
groups declined in prevalence, the two groups filling that gap are the 
Medium Social group, who had low depressive symptoms, and the Low 
Social group, whose depressive symptoms were higher than the High 
and Medium Social groups. Not only do differences in these groups 
essentially balance one another, but the trend in high depressive 
symptom prevalence has increased for every group over the past decade. 
In conclusion, shifts in the distribution of time use groups from 1991 to 
2019 do not explain a large proportion of growing internalizing symp-
toms among US adolescents over time. 

4. Discussion 

From 1991 to 2019, unsupervised adolescent social activities, such as 
dates, parties, and time out without a parent, have rapidly declined. 
Adolescents with low levels of these forms of socialization had worse 
depressive symptoms than peers with moderate or high levels of social 
activities. For those with high levels of social activities, outcomes 
differed by other forms of engagement, specifically whether they were 
engaged in sports, academic endeavors, and community service. 

Adolescents engaged in these pursuits fared better than others. Among 
adolescents whose time was primarily dedicated to paid employment, 
working a high number of hours was associated with higher internal-
izing symptoms than those working fewer hours. Shifting time use pat-
terns among adolescents explained a small portion of the overall 
increase in high depressive symptoms in the US. All adolescents, 
regardless of time use, experienced increases in depressive and other 
internalizing symptoms. Given these universal increases in internalizing 
symptoms, our findings indicate that all adolescents need additional 
supports, even those historically considered lower risk. 

Adolescents engaged in low social time had the highest internalizing 
symptoms of these groups defined by time use. In addition to fostering 
socialization in-person, similar connections can be fostered online; 
much available evidence indicates that screen-time is largely not 
harmful to adolescents and can be successfully leveraged for social 
connections (Odgers, 2018; Orben & Przybylski, 2019). Connecting 
adolescents to others with similar interests or identities in online spaces 
may foster the same emotional benefits received from similar connec-
tions made offline. Additionally, with the current coronavirus pandemic, 
digital social spaces remain safe venues for socialization even when 
in-person engagement may be risky. Students disengaged from social 
activities should receive particular attention moving forward to identify 
the specific experiences contributing to their elevated depressive 
symptoms and to develop interventions aimed at these adolescents. 
Alternatively, it may be that already depressed adolescents disengage 
from activities, social or otherwise, over time, so membership in these 
patterns of time use may be an outcome that signals the need to inter-
vene against existing mental health issues by means outside of the ac-
tivities that fall under “time use” as operationalized in this study. 

Best practices for young people with internalizing symptoms include 
screening during their annual pediatric wellness visit, improved family 
and community support, sustained monitoring, ongoing communication 
with clinicians and care teams when symptoms are mild and a combi-
nation of evidence-supported (March et al., 2004) psychological therapy 

Fig. 3. Trends in high depressive symptom prevalence by time use group among US adolescents, 1991–2019.  
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(e.g., CBT) and antidepressants based on clinical evaluation and judg-
ment when symptoms are more severe (Cheung et al., 2018; Zuckerbrot 
et al., 2018). Screening may also occur during other pediatric health 
appointments, or be conducted by school nurses and counselors. Addi-
tional focus toward a strong, accessible infrastructure for remote mental 
health treatment is necessary to ensure that mental health professionals 
are able to sustain their care even during the current pandemic (“Clinical 
Update: Telepsychiatry With Children and Adolescents,” 2017). Beyond 
these individual level practices, greater community efforts should be 
made to facilitate social connections and engaging activities for young 
people, plus workplace mental health resources for young people with 
jobs. 

This work has a number of strengths. Examining time use groups and 
their mental health outcomes with the diverse set of items available in 
MTF provides a detailed portrait of the way that multiple domains of 
time use have changed across the last several decades, as well as how 
they are connected to internalizing symptoms among adolescents. Our 
large sample weighted to the adolescent population supports the 
generalizability of these findings to school-attending US adolescents. 
The strong separation of time use patterns ensures that the groups are 
distinct, and relevant to adolescent health. Still, this work has limita-
tions. The depressive symptom scale was limited in domain coverage, 
lacking information on many physical, psychomotor, or neurovegetative 
symptoms, and we had no information on mental health treatment, 
though few adolescents receive this treatment (Hasin et al., 2005). Still, 
the scale exhibits strong reliability (0.72) in this population and covers 
core affective depressive symptoms (Newcomb et al., 1986). Regarding 
our time use items, no set of behavioral items can fully cover all the ways 
in which adolescents spend their time. Notably, it may be that in-person 
social experiences are being offset by digital interactions. Youth who 
have a significant level of online socialization but minimal in-person 
socialization with peers may be misclassified in our time use groups, 
registering as part of the “Low Social” group due to a lack of items on 
digital social connection. 

Given the cross-sectional data in this study, we could not assess the 
temporal direction of associations between patterns of adolescent time 
use and mental health experiences. We also lacked context on certain 
components of time use, e.g., whether adolescents engaged in activities 
from their own desire to participate or because of external pressure. 
Similarly, adolescent time use and mental health are both closely tied to 
socioeconomic factors that could not be thoroughly explored in these 
data. This work utilized data from adolescents in the US in grades 8 and 
10, and so may not apply to adolescents outside of the US, in different 
ages or grades, or adolescents not attending school. Additionally, those 
excluded from analyses due to data missingness were more likely to be 
younger, male, and non-white. While the reasons for non-response 
among these groups are unknown, this exclusion may potentially limit 
the extent to which these results apply to those demographic subgroups. 
Logistic analyses could not include the measurement error described in 
the three step Vermunt process (Vermunt, 2010); with the strong sepa-
ration of classes, we expect the potential for this to bias results signifi-
cantly to be minimal. While the time use items are ordinal, latent class 
analyses treating these items categorically were prohibitively intensive 
computationally. Latent profile analyses examining mean responses still 
yielded clearly separated, meaningful time use groups whose individual 
time use behavior item responses were often categorically distinct. 

Adolescents, regardless of how they spend their time, are facing 
increased risk of internalizing symptoms. While patterns of adolescent 
time use have changed since 1991, recent shifts in these patterns only 
explain a small portion of the increase in US adolescent internalizing 
symptoms. Still, monitoring and addressing patterns of behavior that 
may lead to elevated mental health risks, such as minimal socialization, 
may be useful. A sustained focus on examining underlying patterns of 
adolescent time use can provide nuanced insights into adolescent mental 
health. 
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