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Abstract 
 
Objective Although arts engagement holds promise for reducing loneliness and enhancing social 
support, previous research has focussed on older adults. We investigated whether arts engagement 
was associated with loneliness and social support during adolescence. 
 
Method We included 11,060 adolescents aged 11-21 years from the National Longitudinal Study of 
Adolescent to Adult Health. The number of school-based arts activities engaged in (band, book club, 
chorus/choir, cheerleading/dance, drama club, newspaper, orchestra) was measured at wave one 
(1994-1995) and loneliness and perceived social support were measured at waves one and two 
(1996). We used logistic and linear regression to test whether engagement was associated with 
concurrent and subsequent loneliness and social support. 
 
Results Arts engagement was not associated with concurrent or subsequent loneliness. In contrast, 
each additional arts activity engaged in was associated with an increase of 0.20 points in social 
support, concurrently (coef=0.20, 95% CI=0.02-0.38, p=0.03) and longitudinally (coef=0.20, 95% 
CI=0.02-0.38, p=0.03), independent of confounders. However, evidence for the longitudinal 
association was attenuated after adjusting for previous social support (coef=0.08, 95% CI=-0.07-0.23, 
p=0.30). This was likely due to the consistency of social support scores between waves one and two. 
 
Conclusion Extracurricular arts activities are associated with higher social support, which may be 
because they provide opportunities for social engagement, developing friendships, and building a 
sense of community. However, given the lack of association with changes in social support over 
time, exploring these associations in more detail should be a priority, enabling better understanding 
of this strategy for enhancing social ties during adolescence. 
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Introduction 
 
The importance of social relationships for health is widely recognised, with both loneliness and 
social support a key focus of research. Loneliness is a subjective negative feeling arising from a 
mismatch between a person’s desired level of meaningful social relationships and what they 
perceive they actually have.1 It is distinct from, but strongly related to, perceived social support. 
Perceived social support refers to beliefs about the quantity and quality of support that is potentially 
available from a person’s relationships and social contacts.2 Although they are related, social support 
offers a more positive framing than the problem-focussed language of loneliness and may provide 
an easier target for interventions to improve social outcomes.3–5 
 
Adolescents and young adults are at particular risk of feeling lonely and lacking social support.6–8 
During adolescence, the period of physical, psychological, and social transition between childhood 
and adulthood, individuals spend increasing amounts of time with their peers and become more 
dependent on peers for social support.9–11 The quality of one’s social ties is therefore a particularly 
important risk factor for the development of health problems in adolescence.12–14 Loneliness and 
lack of social support are associated with higher rates of depression and anxiety, social withdrawal, 
suicidal ideation and attempts, metabolic risk factors related to cardiovascular disease, and poorer 
general health both during adolescence and into adulthood.15–18 
 
Extracurricular arts activities (e.g., dance, drama, music, and book clubs) present a potential strategy 
for reducing loneliness and enhancing social support during adolescence. The United Kingdom (UK) 
government’s strategy for reducing loneliness emphasised the importance of the arts, museums, 
and creativity to help people become more connected.19 Artistic and creative activities may provide 
opportunities for safe social interactions and addressing maladaptive cognitions, which are the most 
effective elements of interventions targeting loneliness.20,21 In a large qualitative study of adults who 
engaged in the arts, 82% reported that arts engagement helped them feel connected to other 
people at least some of the time.22 Arts engagement can also lead to increases in social wellbeing, as 
well as chances to form new relationships and social identities and increase self-esteem, empathy, 
and motivation.23,24 
 
Although arts engagement holds promise for reducing loneliness and enhancing social support 
during adolescence, most research to date has focussed on older adults (aged 50 and above). 
Reviews have identified that participatory arts interventions can reduce loneliness and social 
isolation in older adults.25,26 For example, choir groups, making music, and creative arts and crafts 
programmes can decrease loneliness, facilitate new social relationships, and increase perceptions of 
closeness among participants.27–30 There is also evidence that more frequent receptive arts 
engagement (experiencing the arts as a listener, audience member, or visitor, e.g., going to the 
theatre, concerts, museums, galleries, and the cinema) is associated with lower odds of loneliness, 
both cross-sectionally and ten years later.31 Another observational study, which included adults of all 
ages in the UK but tested only cross-sectional associations, found evidence that more receptive 
engagement was associated with less loneliness and more social support.32 In contrast, participatory 
arts activities (actively creating and participating in the arts, e.g., reading, painting, singing, and 
dancing) were not consistently associated with loneliness or social support.32 
 
To our knowledge, no studies have yet investigated whether engaging in extracurricular arts 
activities is associated with loneliness and social support during adolescence. Extracurricular arts 
activities are participatory, and generally do not include receptive arts engagement. There is some 
evidence that extracurricular activities help adolescents to develop new friendships, and arts 
activities (compared to sports or academic activities) may be most likely to lead to friendships.33 For 
young adults, music, recreational dance, and theatre groups can promote social connectedness and 
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improve peer relationships.34–37 However, this evidence is mainly from small intervention studies 
that are prone to self-selection bias, often focus on specific diagnostic groups, only have short 
follow-up periods, and do not randomise participants or account for previous levels of social 
connectedness.  
 
In this study, we aimed to investigate whether engagement in extracurricular arts activities (band, 
book club, chorus/choir, cheerleading/dance, drama club, newspaper, and orchestra) was associated 
with concurrent and subsequent loneliness and social support during adolescence. We included 
adolescents aged 11 to 21 years from the National Longitudinal Study of Adolescent to Adult Health 
(Add Health).38 We hypothesised that engagement in more extracurricular activities would be 
associated with lower odds of loneliness and higher levels of social support, both concurrently and 
one year later.  
 

Methods 
 

Sample 
Participants were drawn from the National Longitudinal Study of Adolescent to Adult Health (Add 
Health). Add Health is a longitudinal study that includes a nationally representative sample of 
adolescents who were in grades 7-12 (aged 12-18 years) during the 1994-1995 school year and have 
been followed for five waves.38 The Add Health restricted-use school, in-home, and parental data 
were used for this study. Participants who completed waves one (1994-1995) and two (1996) of Add 
Health were eligible for inclusion; arts engagement, loneliness, and social support were measured 
only in these waves. A total of 13,568 adolescents completed interviews at waves one and two, 
11,923 of whom also had complete parental data at wave one.39 We then limited our sample to 
those with complete data on loneliness and social support at both waves one and two, resulting in a 
final sample of 11,060 adolescents. 
 

Arts engagement 
Engagement in 33 school-based extracurricular arts activities was measured at wave one. From this 
list of questions, we selected all items that were related to the arts, resulting in a total of seven 
activities. In these questions, adolescents were asked whether they were participating, or planned to 
participate, in any of the following clubs, organizations, or teams at school: band; book club; 
chorus/choir; cheerleading/dance; drama club; newspaper; or orchestra (all answered yes, no). We 
created a sum score of the total number of extracurricular arts activities engaged in, with higher 
scores indicating more arts engagement (range 0-7). 
 

Outcomes 
Loneliness was measured at waves one and two with one question “How often was the following 
true during the past week? You felt lonely.” Response options were never or rarely, sometimes, a lot 
of the time, and most or all of the time. A binary indicator of loneliness was created by collapsing 
responses into not lonely (never or rarely) versus lonely (sometimes, a lot of the time, most or all of 
the time).  
 
Social support was measured at waves one and two with eight questions developed for Add Health. 
Adolescents were asked how much they felt that adults and their teachers, parents, and friends 
cared about them. They were also asked how much they felt that: people in their family understood 
them, they wanted to leave home, they had fun together with their family, and their family pays 
attention to them. Response options were not at all, very little, somewhat, quite a bit, and very 
much. One item (wanting to leave home) was reverse coded, and a summary variable was created, 
describing the overall level of perceived social support. Higher scores indicate more social support 
(range 8-40). 
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Covariates 
A range of sociodemographic and health-related factors, measured at wave one, were included as 
covariates. Adolescent-reported covariates were age (years), gender (male, female), race/ethnicity 
(White, Black/African American, Asian/Pacific Islander, Other [including Hispanic, American 
Indian/Native American, and Other]), first language spoken at home (English, non-English), and how 
often a health or emotional problem caused them to miss a social or recreational activity (never, a 
few times, once a week or more). Parent-reported covariates were highest level of parental 
education (less than high school, high school, some college, college graduate), parental marital 
status (married, unmarried [including divorced, separated, widowed, and never married]) and 
household income (quartiles: $0-$20,000, $21,000-$38,000, $39,000-$60,000, >$60,000). Finally, 
interviewers reported the urbanicity of adolescents’ home location (urban, suburban, rural). 
 

Statistical analyses 
We first investigated whether arts engagement was associated with concurrent loneliness and social 
support. We tested the association between arts engagement (exposure) and loneliness (binary 
outcome) measured simultaneously at wave one in a logistic regression model. We present this 
model before and after adjustment for covariates. We then repeated these analyses for our second 
outcome, social support, using linear regression models. 
 
Next, we tested whether arts engagement was associated with subsequent loneliness and social 
support, measured at wave two. We first tested whether arts engagement at wave one was 
associated with loneliness at wave two, then adjusted this model for covariates, and finally 
additionally adjusted for loneliness at wave one. Adjusting longitudinal models for loneliness 
measured at wave one considers that loneliness at follow-up is not only related to arts engagement, 
but also to previous loneliness. The fully adjusted longitudinal models thus estimate the association 
between arts engagement and change in loneliness one year later. We then repeated this approach 
for social support. As in concurrent analyses, we used logistic regression for loneliness and linear 
regression for social support. All analyses were weighted to account for the complex survey design, 
non-response, and clustering of participants within schools. 
 
For participants with missing data on arts engagement or covariates, we imputed data using multiple 
imputation by chained equations (MICE).40 We used linear, logistic, ordinal, and multinomial 
regression and predictive mean matching according to variable type, generating 30 imputed data 
sets (maximum missing data 23%; Table S1). The imputation model included all variables used in 
analyses, auxiliary variables, and the survey weights. Auxiliary variables were grade and participants’ 
rating of their general health. All variables were successfully imputed. The results of analyses did not 
vary between complete cases and imputed data sets (Table S2-S4), so findings from the imputed 
data are reported. All analyses were performed using Stata 16.41 
 
Sensitivity analyses 
To ensure creating a binary outcome did not obscure any associations between arts engagement 
and the frequency of feeling lonely, we performed a sensitivity analysis with the original categorical 
measure of loneliness. We tested the association between arts engagement and loneliness 
frequency (never or rarely, sometimes, a lot of the time, most or all of the time) using ordinal logistic 
regression.  
 
Given that the total number of extracurricular arts activities engaged in was positively skewed, we 
performed a sensitivity analysis using a binary indicator of arts engagement. We tested whether 
engaging in one in more extracurricular arts activities (compared to none) was associated with 
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loneliness and social support, using logistic and linear regression models respectively, both 
concurrently and longitudinally. 
 
Finally, we performed another sensitivity analysis investigating whether the associations between 
engaging in extracurricular arts activities, loneliness, and social support held after adjusting for 
engagement in other (non-arts) extracurricular activities. To do this, we used engagement in the 26 
other activities measured in Add Health, including language clubs (e.g., French, German), academic 
clubs (e.g., history, math), sports clubs (e.g., football, track), and other clubs and societies (e.g., 
student council). To avoid multicollinearity between measures, we used two binary variables: 
engagement in extracurricular arts activities (yes, no), engagement in other (non-arts) 
extracurricular activities (yes, no). We included both variables in the same models, testing 
associations with loneliness and social support concurrently and longitudinally. For each sensitivity 
analysis, we generated another 30 imputed data sets including all relevant variables with MICE. 
 

Results 
 
After weighting of the 11,060 participants, 50% were female and 75% were White, whereas 15% 
were Black/African American, 3% were Asian/Pacific Islander, and 7% were of other races/ethnicities 
(including Hispanic, American Indian/Native American, and Other; Table 1). The mean (M) age was 
14.94 years (standard deviation [SD]=1.57, range=11-21) at wave one, and 15.80 years (SD=1.59, 
range=11-21) at wave two. On average, adolescents engaged in 0.50 (SD=0.80, range=0-7) 
extracurricular arts activities. At both waves one and two, 33% of adolescents reported feeling 
lonely. At wave one, social support scores range from 11 to 40, with an average of 32.43 (SD=4.59; 
Figure S1). This remained similar at wave two (range=9-40, M=32.17, SD=4.72). Although there was 
evidence that perceived social support decreased across waves, the difference was small (mean 
difference=-0.26, 95% confidence interval [CI]=-0.39 to -0.12, p<0.001). 
 

Concurrent associations 
There was no evidence that arts engagement was associated with concurrent loneliness, before or 
after adjusting for confounders (Table 2). In contrast, there was evidence that arts engagement was 
positively associated with concurrent social support even after adjusting for confounders (Table 3). 
In the adjusted model, each additional arts activity engaged in was associated with an increase of 
0.20 points (95% CI=0.02-0.38, p=0.03) in social support. 
 

Longitudinal associations 
As in the concurrent models, there was no evidence that arts engagement was associated with 
subsequent loneliness (Table 2). Also similar to the concurrent model, each additional arts activity 
engaged in was associated with a 0.31 point (95% CI=0.14-0.48, p=0.001; Table 3) increase in 
subsequent social support before adjusting for confounders. Although it was attenuated, there was 
still evidence for this association after adjustment for confounders (coefficient [coef]=0.20, 95% 
CI=0.02-0.38, p=0.03). However, after additionally adjusting for social support at wave one, there 
was no evidence for an association between arts engagement and subsequent social support 
(coef=0.08, 95% CI=-0.07-0.23, p=0.30). 
 

Sensitivity analyses 
At wave one, 67% of adolescents never or rarely felt lonely, 26% sometimes, 5% a lot of the time, 
and 2% felt lonely most or all of the time. Using the frequency of feeling lonely as the outcome, 
there was no evidence for an association between arts engagement and concurrent or subsequent 
loneliness, before or after adjusting for confounders and previous loneliness (fully adjusted 
longitudinal coef=0.99, 95% CI=0.91-1.08, p=0.88; Table S5). 
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Overall, 37% of adolescents reported engaging in an extracurricular arts activity. Repeating analyses 
using this binary exposure did not alter our findings. There was no evidence that engagement was 
associated with loneliness (Table S6). However, compared to not engaging, arts engagement was 
associated with higher social support both concurrently (adjusted coef=0.44, 95% CI=0.14-0.75, 
p=0.01; Table S7) and longitudinally (adjusted coef=0.43, 95% CI=0.11-0.75, p=0.01). As in the main 
analyses, this longitudinal association was attenuated after additionally adjusting for previous social 
support (coef=0.17, 95% CI=-0.08-0.43, p=0.19). 
 
In total, 71% of adolescents reported engaging in a non-arts extracurricular activity. Engaging in 
these extracurricular activities was associated with lower odds of both concurrent (adjusted odds 
ratio [OR]=0.76, 95% CI=0.65-0.88, p<0.001; Table S8) and subsequent loneliness (adjusted OR=0.83, 
95% CI=0.72-0.97, p=0.02). However, after additionally adjusting for loneliness at wave one, there 
was no evidence for an association between non-arts extracurricular engagement and subsequent 
loneliness (OR=0.89, 95% CI=0.76-1.05, p=0.15). In these models, there was still no evidence for an 
association between arts engagement and loneliness (Table S8). In contrast, engaging in both arts 
and non-arts extracurricular activities was associated with concurrent and subsequent social support 
(Table S9). Associations with arts engagement were very similar to the main analyses despite also 
including other (non-arts) extracurricular activities in the same model. As in the main analyses, there 
was no evidence for an association between arts engagement and subsequent social support after 
adjusting for wave one social support (coef=0.14, 95% CI=-0.12-0.40, p=0.28). However, the 
association between engagement in non-arts activities and subsequent social support survived 
adjustment for previous social support (coef=0.37, 95% CI=0.07-0.67, p=0.02).   
 

Discussion 
 
Using data from a large nationally representative longitudinal study, we explored whether 
extracurricular arts activities engagement was associated with loneliness and social support during 
adolescence. We found no evidence that arts engagement (in the form of band, book club, 
chorus/choir, cheerleading/dance, drama club, newspaper, or orchestra) was associated with 
loneliness measured concurrently or one year later. In contrast, engagement in more extracurricular 
arts activities was associated with higher levels of social support, both concurrently and one year 
later. This association was independent of a range of sociodemographic and health-related potential 
confounders. However, after adjusting for previous levels of social support, there was no longer 
evidence for this association. These findings were robust to a range of sensitivity analyses, including 
accounting for engagement in other (non-arts) extracurricular activities. This suggests that 
engagement in the arts is associated with higher levels of social support, regardless of whether 
adolescents are doing other extracurricular activities or not. 
 
The lack of evidence for an association with loneliness is in contrast to previous research showing 
that participatory arts interventions can reduce loneliness in older adults.25,26 This could be a result 
of differences in the causes and subjective experience of loneliness between older adults and 
adolescents.8 However, it could also be due to limitations of the loneliness measure available in Add 
Health. Although assessing loneliness with a single item has previously been recommended for use 
in surveys,19 it is possible that this was not a sufficient measure of loneliness to detect associations 
with arts engagement. Loneliness is often divided into two components, emotional and social 
loneliness. Emotional loneliness results from the lack of a close emotional attachment or intimate 
relationship, such as a partner or best friend, whereas social loneliness results from the lack of an 
engaging social network or broader group of contacts, such as friends, peers, and neighbours.42 As 
arts activities are more likely to provide access to a group of peers than a partner or best friend for 
most young people, they may only reduce social loneliness, and not emotional loneliness. In a 
previous study in adults, participatory arts engagement was associated with lower social loneliness 
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but also higher emotional loneliness.32 This may not be apparent when using a measure that does 
not distinguish between these two subtypes of loneliness. In a sensitivity analysis, we found 
preliminary evidence that engaging in other (non-arts) extracurricular activities was associated with 
less loneliness. Why participation in a broad range of clubs (from academic to sports), but not arts 
activities, is associated with loneliness requires further investigation. Additionally, given that 
receptive arts engagement is more strongly associated with loneliness than participatory arts 
engagement in adults,31,32 future research should also examine the potential of receptive arts 
engagement to reduce loneliness in young people.  
 
In this study, engagement in more extracurricular arts activities was associated with higher levels of 
concurrent social support. We also found some evidence that engagement in more extracurricular 
arts activities was associated with higher levels of social support one year later, although this 
longitudinal association was not independent of previous levels of social support. This is not 
surprising given the consistency of social support scores between waves one and two. The 
longitudinal association looked for a change in social support over one year, but little change was 
apparent in this time, let alone in association with arts engagement. Despite this, in sensitivity 
analyses, doing other (non-arts) extracurricular activities was associated with a smaller decrease in 
social support over time compared to not doing any activities. Most adolescents participated in at 
least one extracurricular activity, so it is possible that not participating in any activities (whether 
artistic or not) is particularly detrimental to perceived social support. Our findings contrast with 
previous research, which suggested that arts activities are more likely to lead to new friendships 
than sports or academic clubs because they are less competitive and appeal to a lower status group, 
allowing stronger friendships to form.33 
 
Despite the inconsistent longitudinal association, there is a theoretical rationale for why 
extracurricular arts activities could increase social support. They provide opportunities to connect 
with others, improve both quantity and quality of social relationships, develop social skills, increase 
social engagement, and build group cohesion, a sense of community, and a shared purpose.23 Adults 
have previously reported that activities such as reading, book clubs, playing an instrument or 
singing, and dance made them feel connected to others.22 Specifically in young adults, music, 
recreational dance, and theatre group interventions promote social connectedness and improve 
relationships.34–37 Given the finding that arts engagement was associated with social support, even if 
not with a change in social support over time, encouraging adolescents to participate in school-
based extracurricular arts activities as part of their everyday lives may be important. Future 
intervention studies are recommended to ascertain if arts activities can causally change social 
support over time.  
 
It is possible that the nature of our measure of social support in this study, which focussed mainly on 
perceived social support from family, influenced our findings. For adolescents, participation in 
extracurricular arts activities may be determined by their family environment. In line with this, 
young people’s engagement in arts activities is related to their family’s socioeconomic status.43 
Although we adjusted for a range of sociodemographic factors to account for this social gradient in 
engagement, familial social support may independently influence engagement in extracurricular 
activities. More support within families, including both material resources (e.g., funding, transport) 
and non-material resources (e.g., advice, emotional support), may encourage adolescents to engage 
in extracurricular activities. In line with this, there is evidence that parental social support is 
associated with increased positive health behaviours,18 of which arts engagement is one example. 
The focus on perceived social support from family sources may also explain why we found evidence 
for an association between arts engagement and social support but not loneliness. In young adults, 
social support from friends is more strongly associated with loneliness than social support from 
family.44 As peers become more important sources of support during adolescence,9,14 further 
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research is needed on the association between engagement in the arts and perceived social support 
from friends. 
 
This study has several strengths. We used data from Add Health, a nationally representative 
longitudinal study with a rich data on arts engagement and covariates, meaning that we could 
include sociodemographic and health-related factors that are likely to confound the association 
between arts engagement, loneliness, and social support. We included two distinct outcomes, 
assessing different aspects of social networks. Future research could extend this work by considering 
further social outcomes that affect health, including social influence and access to resources.45 
Additionally, in our analyses, we were able to cluster participants within schools, accounting for the 
fact that adolescents within schools are more similar to each other than to adolescents at other 
schools, due to historic and contemporary neighbourhood and school segregation in the US.  
 
However, this study also has some limitations. We were limited by the measures of art engagement, 
loneliness, and social support in Add Health, which could have been more detailed. We could not 
distinguish adolescents who were currently participating in extracurricular arts activities from those 
who planned to participate. This could be why we found no association between engagement and 
loneliness. Additionally, as these measures were only included in waves one and two, we could not 
use more sophisticated analytic approaches such as growth curve models.  Future research should 
investigate the developmental trajectories of arts engagement, loneliness, and social support in 
more detail. Although Add Health included a nationally representative sample of the target 
population (1994-1995 grades 7-11), this sample is no longer representative of the US population.46 
Our findings should thus be replicated with more recent data, although this is challenging due to the 
lack of current data on arts and cultural engagement in representative cohorts. It is possible that 
other characteristics influence extracurricular arts engagement, loneliness, and social support, as 
there is a social gradient in all these factors.43,47,48 Although we have adjusted for a wide range of 
sociodemographic factors, it remains possible that the influence of arts engagement is due to self-
selection or residual confounding. We have suggested that the lack of evidence for a longitudinal 
association between arts engagement and social support after accounting for previous social 
support was due to the lack of variation in social support scores between waves one and two. 
However, the initial association could instead be a result of reverse causation, with higher levels of 
social support leading participants to engage in more arts activities. 
 
Future research should examine whether the association between arts engagement and social 
support differs according to age, gender, ethnicity, and other factors that may increase adolescents’ 
risk of low social support. We recognize that we used an overly simple race/ethnicity variable 
(White, Black, Asian/Pacific Islander, Other) due to small numbers in non-White groups. This 
approach conflates experiences across diverse racial/ethnic groups, which might be particularly 
problematic as these groups may not have equal access to arts resources.49 Future research must 
use more diverse samples and collect detailed data on race/ethnicity, while considering the 
potential influence of structural racism on loneliness and perceived social support. 
 

Conclusion 
 
Overall, we found no evidence that engagement in extracurricular arts activities was associated with 
loneliness during adolescence. In contrast, engagement in more extracurricular arts activities was 
associated with higher levels of social support, both concurrently and one year later, independent of 
participation in other extracurricular activities. However, there was no longer evidence for the 
longitudinal association after accounting for previous levels of social support. Given that adolescents 
are at particular risk of feeling lonely and lacking social support, and loneliness and lack of social 
support are associated with a range of negative outcomes, identifying ways to reduce loneliness and 
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enhance social support at a population level is particularly important. Despite the lack of consistent 
evidence for the effectiveness of extracurricular arts activities in this study, there are well-
established benefits of arts engagement for health,50 with much evidence that these may benefits 
may occur, at least partially, through social processes.23 A key priority should thus be to explore the 
associations between arts engagement, loneliness, and social support in more detail, enabling better 
understanding of this potential strategy for reducing loneliness and enhancing social support during 
adolescence. 
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Tables and figures 
 
Table 1. Sociodemographic characteristics of the sample at wave one. 

 Overall sample 

Mean (SD) 

Age (years) 14.94 (1.57) 

Percentage 

Gender  

 Male 50% 

 Female 50% 

Race/ethnicity  

 White 75% 

 Black/African American 15% 

 Asian/Pacific Islander 3% 

 Other 7% 

First language  

 English 94% 

 Non-English 6% 

Urbanicity  

 Urban 32% 

 Suburban 39% 

 Rural 29% 

Missed activity due to health  

 Never 76% 

 A few times 22% 

 Once a week or more 2% 

Parental education  

 Less than high school 15% 

 High school 33% 

 Some college 30% 

 College graduate 22% 

Household income (quartiles)  

 $0-$20,000 25% 

 $21,000-$38,000 25% 

 $39,000-$60,000 29% 

 $61,000+ 21% 

Parental marital status  

 Married 72% 

 Unmarried 28% 

Note. n=11,060. Results weighted and based on 30 multiply imputed data sets. SD: standard 
deviation. 
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Table 2. Logistic regression models testing associations between number of extracurricular arts 
activities engaged in and concurrent and subsequent loneliness. 

Loneliness Odds ratio 95% CI p value 

Concurrent 

 Unadjusted 1.00 0.92-1.07 0.904 

 Adjusteda 0.94 0.86-1.02 0.152 

Longitudinal 

 Unadjusted 1.01 0.94-1.08 0.814 

 Adjusteda 0.98 0.91-1.06 0.603 

 Additionally adjustedb 1.00 0.92-1.08 0.944 

Note. n=11,060. Results weighted and based on 30 multiply imputed data sets. 95% CI: 95% 
confidence interval. a: models adjusted for age, gender, race/ethnicity, first language, urbanicity, 
missed activity due to health, parental education, parental marital status, and household income. b: 
model additionally adjusted for loneliness at wave one. 
 
 
Table 3. Linear regression models testing associations between number of extracurricular arts 
activities engaged in and concurrent and subsequent perceived social support. 

Social support Coefficient 95% CI p value 

Concurrent 

 Unadjusted 0.32 0.15-0.49 <0.001 

 Adjusteda 0.20 0.02-0.38 0.030 

Longitudinal 

 Unadjusted 0.31 0.14-0.48 0.001 

 Adjusteda 0.20 0.02-0.38 0.029 

 Additionally adjustedb 0.08 -0.07-0.23 0.300 

Note. n=11,060. Results weighted and based on 30 multiply imputed data sets. 95% CI: 95% 
confidence interval. a: models adjusted for age, gender, race/ethnicity, first language, urbanicity, 
missed activity due to health, parental education, parental marital status, and household income. b: 
model additionally adjusted for social support at wave one.  


