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COLLEGE STUDENTS’ LONELINESS, FEELINGS 
ABOUT SOCIAL MEDIA, AND DEPRESSIVE SYMP-
TOMS DURING COVID-19: Between and With-
in-Person Temporal Associations
by Karen Kochel, University of Richmond; Catherine L. Bagwell, Davidson College; Samara Rosen, 

University of Richmond

INTRODUCTION

Following the onset of the COVID-19 pandemic, the majority of institutions of higher education in the 
United States implemented strict health protocols to mitigate virus transmission (Moreland et al. 

2023). Social distancing, in particular, substantially altered the social landscape on college campuses by re-
ducing or eliminating academic events, athletic competitions, student organization meetings, campus-wide 
social activities and other social networking opportunities that are typically available to undergraduate 
students (American College Health Association 2020). Because the desire for interpersonal attachments 
represents a fundamental human motivation (i.e., need-to-belong theory; Baumeister and Leary 1995), 
restrictions on social interactions have the potential to undermine adaptive development, especially among 
undergraduate students, many of whom are engaged in identity exploration, relationship building, and 
other key developmental tasks characteristic of emerging adulthood, a phase in the life course that follows 

ABSTRACT:
During COVID-19, many insƟ tuƟ ons of higher educaƟ on implemented health protocols that reduced college students’ in-person 
interacƟ ons and prompted an upƟ ck in their social media use. Although social media has oŌ en been implicated in the devel-
opment of psychosocial diffi  culƟ es, we tested an alternate hypothesis – that, during the pandemic, students’ feelings about 
social media for interpersonal connec  on (i.e., FSMIC), would contribute to reduc  ons in loneliness and depressive symptoms. 
To invesƟ gate temporal associaƟ ons between loneliness, FSMIC, and depression, we esƟ mated random-intercept cross-lagged 
panel models (RI-CLPM), permiƫ  ng the disaggregaƟ on of between- and within-person eff ects. ParƟ cipants (N = 517 undergrad-
uates, Mage = 19.52, SD = 1.26) recruited from two insƟ tuƟ ons completed measures in Fall 2020 (Time 1), Winter 2021 (Time 2), 
and Spring 2021 (Time 3). Results, which parƟ ally supported the hypothesis that posiƟ ve FSMIC would diminish psychological 
diffi  culƟ es, provided evidence for reciprocal within-person eff ects between loneliness (but not depression) and FSMIC. Students 
who reported more posiƟ ve FSMIC than was usual for them at one Ɵ me point experienced less loneliness than was usual for 
them at the subsequent Ɵ me point; moreover, students who experienced less loneliness than was usual for them reported more 
posiƟ ve subsequent FSMIC. Findings further showed that students who scored higher than expected on loneliness at one Ɵ me 
point experienced higher than expected levels of depression at the next Ɵ me point. Evidence indicates that posiƟ ve feelings 
about social media may have been adapƟ ve during COVID-19, which has implicaƟ ons for how educaƟ onal leadership leverages 
social media to promote college students’ psychosocial adjustment.
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adolescence and precedes adulthood (Arnett 2000). 
Indeed, there is mounting evidence for the per-
spective that college students as a whole evidenced 
heightened risk for psychosocial maladjustment, 
including loneliness and depression, following the 
onset of COVID-19 (e.g., Tasso, Sahin, and San Ro-
man 2021).
 In an eff ort to adapt to the pandemic and 
particularly social distancing protocols, it is con-
ceivable that college students turned to virtual 
platforms, especially social media (broadly defi ned 
as digital tools for creating and sharing content with 
the goal of communication and social engagement, 
e.g., Nesi, Choukas-Bradley, and Prinstein 2018a, 
2018b), to satisfy their need for interpersonal con-
nectedness. Support for this conjecture comes from 
studies that point to an uptick in social media use 
among young people during COVID-19 (e.g., Ros-
en et al. 2022). In general, researchers concur that 
college students experienced increases in loneli-
ness, depression, and social media use during the 
pandemic; however, it is less clear how—or if—so-
cial media aff ected their psychosocial adjustment. 
Knowledge about the developmental implications of 
positive versus negative feelings about social media 
during a period characterized by restricted face-to-
face interactions has the potential to inform the way 
educational leaders leverage social media as a tool 
for promoting student engagement, retention, and 
overall success.

Temporal Associations Between Lone-
liness and Depressive Symptoms

 According to the need-to-belong theory, 
belonging is a basic motivational need that is vital 
to developing and maintaining intimate, positive, 
and durable relations with others (Baumeister and 

Leary 1995). The need to belong may be especial-
ly pronounced among emerging adults for whom 
establishing and maintaining close interpersonal 
bonds is developmentally signifi cant (Shaver, Fur-
man, and Buhrmester 1985). A scarcity or absence of 
satisfying interpersonal relationships resulting in a 
lack of belonging may therefore be particularly likely 
to elicit loneliness among college students. Often 
conceptualized as a distressing feeling resulting from 
a perceived discrepancy between one’s desired and 
achieved levels of social interaction (Perlman and 
Peplau 1981), loneliness has been implicated in the 
development of depression. 
 An alternate premise is that depression con-
tributes to increases in loneliness. According to in-
terpersonal theories of depression (Rudolph 2009), 
individuals who are symptomatic for depression may 
exhibit social-behavioral defi cits (e.g., reassurance 
seeking, excessive self-focus, social withdrawal) that 
breed social rejection and other relationship distur-
bances. To the extent that these social-behavioral 
defi cits interfere with depressed individuals’ engage-
ment in healthy interpersonal relationships, loneli-
ness is a possible consequence.  
 Each of these competing theoretical per-
spectives has garnered some support. For example, 
evidence from longitudinal studies of American, 
British, and Chinese college students suggests that 
loneliness contributes to increases in depressive 
symptoms across shorter lags (e.g., six months or 
less; Shi, Wang, and Zhu 2023; Wei, Russell, and 
Zakalik 2005) and longer lags (e.g., one year or 
more; Liu et al. 2020). Findings from other studies, 
however, show that college students with height-
ened depressive symptoms are prone to subsequent 
increases in loneliness (Conti et al. 2023). Support 
has also been found for reciprocal relations between 
loneliness and depressive symptoms. For instance, 



IJLS 23INTERDISCIPLINARY JOURNAL OF LEADERSHIP STUDIES

Vanhalst and colleagues (2012) reported that in a 
Belgian sample of college students, loneliness pre-
dicted depressive symptoms across two, one-year 
lags whereas depressive symptoms forecasted loneli-
ness from Time 1 to Time 2 (but not Time 2 to Time 
3). Similarly, in a sample of Chinese college students 
during the early months of the pandemic, loneliness 
predicted depression, and depression predicted 
loneliness across two, one-month lags (Wu, Wu, and 
Tian 2022).

Social Media Use: A Double-Edged 
Sword

 Social media use has become nearly uni-
versal among adolescents and emerging adults. It 
is integrated into their daily lives and has changed 
the ways in which they connect and interact with 
others, leading to questions about whether and how 
social media aff ects psychosocial adjustment and 
well-being, including loneliness and depression 
(e.g., Valkenberg 2022). Existing empirical evidence 
primarily from before the pandemic is mixed (see 
Hamilton, Nesi, and Choukas-Bradley 2022; Keles, 
McCrae, and Grealish 2020; Meier and Reinecke 
2021; Nowland, Necka, and Cacioppo 2018; Valken-
burg 2022 for reviews). Some fi ndings suggest that 
social media undermines well-being. For example, 
links between social media use and psychological 
distress, including loneliness, anxiety, and depres-
sion, prompted the US Surgeon General to issue 
an advisory calling attention to concerns about the 
negative eff ects of social media use on adolescent 
mental health (US Offi  ce of the Surgeon General 
2023). Nevertheless, other fi ndings show no sig-
nifi cant association between social media use and 
mental health in adolescents and emerging adults 
(e.g., Berryman, Ferguson, and Negy 2018). Still 

other evidence is consistent with the perspective that 
social media use can contribute in positive ways to 
psychosocial adjustment and well-being. For exam-
ple, social media use can decrease loneliness when 
it is used to enrich existing relationships, such as by 
facilitating interpersonal intimacy, or even to estab-
lish new friendships (Nowland, Necka, and Cacioppo 
2018). 
 Recent perspectives argue for moving away 
from sweeping conclusions about social media use 
as positive, negative, or neutral for well-being and 
instead evaluating how specifi c ways in which stu-
dents engage with social media, or other individual 
diff erences, help explain associations with psycho-
social adjustment (Underwood, George, and Burnell 
2023). Though researchers have most often adminis-
tered measures that are quantifi able (e.g., number of 
likes or views, frequency of and fl uctuations in use) 
or provided information about activity type (e.g., 
social networking, video sharing, gaming; Hamilton, 
Nesi, and Choukas-Bradley 2022), the psychosocial 
impact of social media is thought to depend on the 
specifi c measures used, complicating our interpre-
tation of results across studies and assessment of 
when and in what ways social media is “good” or 
“bad.” It has been suggested that nuanced approach-
es to studying social media eff ects, including those 
that focus on individual diff erences in, timing of, and 
motives for social media use, hold the most promise 
for advancing our understanding of social media and 
well-being (Hamilton, Nesi, and Choukas-Bradley 
2021; Underwood, George, and Burnell 2023). 
 This study’s primary aim was to explicate 
the nature of associations between college students’ 
feelings about using social media as a means for con-
necting with others (i.e., feelings about social media 
for interpersonal connection [FSMIC]) and two 
indices of psychosocial adjustment—loneliness and 
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depressive symptoms—during COVID-19. In this 
study, we focused on a specifi c, qualitative aspect of 
emerging adults’ relationship with social media—the 
extent to which they perceive an emotional connec-
tion to social media as a valuable tool for engaging 
with others. To investigate this aim, we employed a 
random-intercept cross-lagged panel model (RI-
CLPM) framework, which is useful for uncovering 
within-person variability, and evaluated associa-
tions between self-reports of loneliness, FSMIC, and 
depressive symptoms at three time points: fall 2020, 
winter 2021, and spring 2021.
 Recent studies including within-person anal-
yses reveal considerable heterogeneity in the size 
and direction of eff ects of social media on psychoso-
cial adjustment from person to person (e.g., Pouwels 
et al. 2021), even fi nding that eff ects of social media 
on adjustment can vary from positive to negative 
within individual adolescents across time (Valken-
berg et al. 2021). A primary advantage of RI-CLPM 
is that it disaggregates between-person eff ects from 
within-person eff ects (Hamaker, Kuiper, and Gras-
man 2015). The latter are expected to be especially 
important in research on social media use because 
within-person eff ects provide information about in-
traindividual change; for example, does a student’s 
fl uctuations around their mean score on FSMIC 
predict similar fl uctuations around their mean score 
on loneliness across time? 
 A second advantage of RI-CLPM is that it 
permits the investigation of the relative strength 
of bidirectional pathways and, in turn, facilitates 
inferences about temporal precedence. For instance, 
if the predictive pathway from FSMIC to depressive 
symptoms had a moderate eff ect size compared 
to a small (but signifi cant) eff ect size for the path-
way leading from depressive symptoms to FSMIC, 
fi ndings would provide support for (a) reciprocal 

longitudinal relations, and (b) FSMIC as a stronger 
precipitant than consequence of depressive symp-
toms. We estimated a model inclusive of paths lead-
ing from FSMIC to each psychosocial variable, from 
each psychosocial variable to FSMIC, and from lone-
liness to depressive symptoms and vice versa across 
two lags (i.e., from Time 1 to Time 2 and from Time 
2 to Time 3). Thus a secondary aim of this study was 
to investigate temporal, within-person associations 
between loneliness and depression. 

Study Overview and Implications for 
Educational Leadership

 The purpose of this study was to elucidate 
the temporal patterning of associations between 
college students’ self-reports of loneliness, FSMIC, 
and depressive symptoms across three time points 
within one academic year during the COVID-19 
pandemic. We expected that the circumstances of 
the pandemic, and especially the restrictions on 
students’ in-person interactions, may have created 
conditions under which positive feelings toward 
social media would serve a protective function. Spe-
cifi cally, reports of more positive FSMIC may signal 
a willingness to use social media to establish and/
or nurture social connections within a virtual space, 
which has the potential to mitigate risk for psycho-
social diffi  culties. Consistent with this perspective, 
our fi rst hypothesis was that positive FSMIC would 
contribute to reductions in loneliness and depressive 
symptoms. On the basis of previous research, our 
second hypothesis was that college students’ loneli-
ness and depressive symptoms would be closely as-
sociated both contemporaneously and prospectively, 
with each psychosocial variable functioning as both 
a predictor and consequence of the other variable. 
 This study has the potential to advance 
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knowledge in at least two important ways. First, 
the pandemic provides a unique context marked by 
unprecedented isolation. By exploring prospective 
associations between college students’ FSMIC, lone-
liness, and depressive symptoms during COVID-19, 
this study has the potential to improve our under-
standing of how feelings about, and motivations un-
derlying, social media use have implications for col-
lege student well-being. Second, we used RI-CLPM 
to provide information about intraindividual change 
in across-time linkages between social media and 
psychosocial adjustment among college students. 
This represents an extension over most prior work, 
which tends to be cross-sectional and/or to focus on 
between-person eff ects only (see Valkenburg et al. 
2022). 
 An improved understanding of social me-
dia’s association with psychosocial adjustment may 
have important implications for leaders in higher 
education. College is often a transitional period 
both developmentally and ecologically; that is, 
most students are simultaneously progressing from 
adolescence to emerging adulthood and navigating 
new academic and social spaces, which increas-
es their susceptibility to psychological and social 
distress (Conley et al. 2014). Because psychological 
and social factors are determinants of academic 
achievement and persistence in college (Eisenberg, 
Golberstein, and Hunt 2009; Nicpon et al. 2006), 
educational leaders are increasingly exploring, and 
in some cases prioritizing, strategic initiatives that 
foster psychosocial adjustment (e.g., Abrams 2022). 
 In particular, discoveries about the precise 
ways that social media facilitates student well-being 
have the potential to lead to institutional investment 
in, and the strategic use of, social media for this 
purpose. For example, perhaps educational leaders 
can leverage social media to promote mental health 

and wellness content, capitalize on the power of peer 
infl uence, and/or foster students’ social integration 
into the campus community. Given the likelihood 
that social media will (continue to) play an integral 
role in the lives of college students, it is critical that 
educational leadership is informed about the ways 
social media may enhance or undermine college 
students’ well-being.

Method
Participants

 Participants were 517 college students (57.4% 
female, 42.0% male, 0.6% nonbinary; Mage = 19.52, 
SD = 1.26) recruited from two midsized, residential 
liberal arts institutions in the southeastern United 
States. The percent of the sample drawn from each 
institution (71.2% vs. 28.8%) is approximately pro-
portional to the institutions’ reported student enroll-
ments (3,161 vs. 993).
 First-year students comprised 25.3% of the 
sample, 39.6% of participants were second-year 
students, 13.4% of the sample were in their third 
year, 19.5% of students were in their fourth year, and 
2.2% in their fi fth year. The majority of the sam-
ple was from the United States (87.0% domestic; 
13.0% international). First-generation students (i.e., 
students whose parents do not hold a bachelor’s 
degree) comprised 21.6% of our sample, and 22.4% 
reported receiving a Pell Grant, or federal funding 
that supports undergraduates displaying exceptional 
fi nancial need. 
 Half (49.4%) of the sample self-identifi ed 
as white, 22.2% as Asian, 7.8% as Black or African 
American, 7.4% as Hispanic or Latino, and 1.9% re-
ported another race or ethnicity. Multiracial partici-
pants (11.3%) were those who identifi ed as belonging 
to more than one race category. Participant demo-
graphics approximate those at the two institutions 



IJLS26 INTERDISCIPLINARY JOURNAL OF LEADERSHIP STUDIES

from which we recruited.
 Participants reported the highest level of 
education for their primary caregiver: 12.3% of 
primary caregivers completed some or all of high 
school, 11.5% completed some college, 27.8% re-
ceived a bachelor’s degree, 27.6% received a master’s 
degree, 19.4% received a doctorate, medical, or law 
degree, and 1.4% reported completing some other 
form of graduate degree. Participants also report-
ed family income: 8.3% reported a family income 
under $25,000, 12.9% reported $25,000–$49,999, 
14.6% reported $50,000–$74,999, 12.9% reported 
$75,000–$99,999, 19.4% reported $100,000–
$149,999, and 31.8% reported a family income of 
over $150,000.

Procedure

 Data were collected in late October/early 
November 2020 (T1), January/early February 2021 
(T2), and early May 2021 (T3), during COVID-19. 
The pandemic signifi cantly disrupted the education-
al experience of students, including those at residen-
tial colleges. At the two institutions from which we 
recruited participants, most (70%) elected to return 
to campus and live in on-campus housing at the 
start of the fall 2021 semester. Other students lived 
at home (20.7%), or they lived off  campus but not 
at home (8.7%). Courses were taught in a variety of 
formats, such as in person, hybrid (half online and 
half in person), and fully online. Notably, classes 
that were held in person required masks and social 
distancing, which limited interactions among stu-
dents. Even participants fully on campus still had 
at least some online classes: just 18.2% reported 
no online classes, and 27.3% reported four or more 
online classes. Some students had no in-person 
classes (27.5%) whereas a mere 17.8% of students 

reported having four or more in-person classes. The 
institutions also imposed other restrictions that sub-
stantially altered numerous aspects of campus life, 
especially those that typically involve social interac-
tions (e.g., student organizations, athletics, dining). 
 The principal investigators obtained per-
mission to conduct research from each university’s 
Institutional Review Board. Study personnel sent 
recruitment messages through the daily email fo-
rum that notifi es students about on-campus events 
and distributed an electronic fl yer via email and 
GroupMe. Recruitment materials included a link 
and QR code to a web-based survey. 
 Undergraduates who were at least eighteen 
years old and enrolled in either institution were eli-
gible to participate. Participants provided informed 
consent and were told that their responses would 
be kept confi dential, they could withdraw consent 
at any point, and they could skip questions they 
did not wish to answer. Participants independently 
completed the twenty-fi ve-minute survey on psycho-
social and academic adjustment during COVID-19 in 
a location they chose. After survey completion, they 
were directed to a debriefi ng page that provided a 
description of the study purpose and listed resourc-
es for students experiencing psychological distress. 
Participants received an Amazon gift code as com-
pensation. We omitted data for four participants be-
cause they completed their survey in fewer than ten 
minutes, which was not realistically possible, based 
on survey piloting.

Measures

• Loneliness
 Participants completed the ten-item Loneli-
ness in Context scale to assess feelings of loneliness 
in college (Asher and Weeks 2014). Participants 
were asked to what extent they agree with a list 
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of statements, such as “Class is a lonely place for 
me” and “My free time is a lonely time for me.” 
Participants responded on a fi ve-point Likert scale 
(1 = strongly disagree to 5 = strongly agree). We 
computed a loneliness score for each participant by 
averaging across the ten items (𝛼 = 0.90–0.92).

• Feelings about Social Media Use for Interper-
sonal Connection

To evaluate participants’ emotional stake in 
social media and their use of social media to connect 
with others, we administered the S ocial Integration 
and Emotional Connection subscale of the Social 
Media Use Integration Scale (Jenkins-Guarnieri, 
Wright, and Johnson 2013). The six-item subscale 
includes items like “I feel disconnected from friends 
when I have not logged on to social media” and 
“Social media plays an important role in my social 
relationships.” Participants reported their level of 
agreement using a six-point Likert scale ranging 
from strongly disagree =1 to strongly agree = 6. 
We computed scores for FSMIC by averaging the 
subscale’s six items for each participant (𝛼 = 0.84–
0.86).

• Depressive Symptoms
  We used the twenty-item Center for Epide-
miologic Studies Depression Scale (Radloff  1977) to 
index depressive symptoms. Participants were given 
a list of feelings or experiences and asked to indicate 
on a four-point Likert scale (0 = rarely or none of 
the time to 3 = most or all of the time) how often 
they had experienced them over the past few weeks. 
Items included “I was bothered by things that usu-
ally don’t bother me” and “I felt everything I did was 
an eff ort.” Traditional scoring of this measure, which 
involves summing across items, yielded means and 
standard deviations of 22.97 (11.76), 22.25 (11.89), 

and 22.30 (11.57), respectively, where scores of 
sixteen or greater may refl ect risk for clinical depres-
sion. To facilitate convergence of structural equation 
models, however, we rescaled the depression mea-
sure by calculating a mean score per participant. 
Reliability was high (𝛼 = 0.92 at T1, T2, and T3).

Data Analytic Strategy

At T1 of data collection, 517 students partici-
pated. At T2 and T3, there were 432 and 426 partic-
ipating students, respectively. Attrition from T1 to 
T3 was 17%. Attrition accounted for all missing data 
(i.e., there was no construct-level missingness). We 
analyzed data in Mplus 8.3 (Muthén and Muthén 
1998–2017) using full-information maximum-like-
lihood, which is thought to produce results that 
are robust to the presence of missing data (Enders 
2022).

We fi rst conducted preliminary analyses, 
including descriptive statistics and bivariate correla-
tions. Second, we estimated a series of random-in-
tercept cross-lagged panel models (RI-CLPM; 
Hamaker, Kuiper, and Grasman 2015) to investigate 
prospective, bidirectional associations between lone-
liness, FSMIC, and depressive symptoms at three 
time points (fall, winter, spring) during the 2020–21 
academic year. The inclusion of random intercepts 
permits the decomposition of data into between-per-
son eff ects and within-person eff ects. Whereas 
between-person eff ects reveal information about 
relatively stable diff erences in associations between 
constructs across individuals (e.g., Are students 
with more positive FSMIC at lower risk for depres-
sive symptoms or loneliness compared to students 
with less positive FSMIC?), within-person eff ects 
refl ect within-person fl uctuations over time from the 
person’s own mean (e.g., Does change in a student’s 
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FSMIC predict that student’s change in depressive 
symptoms or loneliness over time?). 
 To evaluate the fi t of our structural equation 
models, we used the Root Mean Square Error of 
Approximation (i.e., RMSEA), the Comparative Fit 
Index (i.e., CFI), and the Tucker-Lewis Index (i.e., 
TLI). Values ≤ 0.08 for RMSEA and ≥ 0.90 for CFI 
and TLI suggest acceptable fi t (Hu and Bentler 1999; 
Little 2013). We also reported each model’s MLχ2 
goodness-of-fi t statistic and examined ΔMLχ2 across 
nested models to identify the best-fi tting model.

Results
Preliminary Analyses

 Descriptive statistics and a bivariate cor-
relation matrix appear in Table 1. Mean scores on 
each construct were similar across time. The means 
for loneliness and FSMIC were at approximately 
the midpoint of their respective scales. For depres-
sion, the sample means at each time point indicated 
that, on average, participants reported experiencing 

symptoms “some or a little of the time.” It is note-
worthy, however, that traditional scoring of the 
measure (i.e., summing rather than averaging each 
participant’s item-level responses) yielded mean 
scores exceeding what is often considered clinical 
risk. The modest skewness and kurtosis values for 
all study variables do not provide evidence for data 
nonnormality.
 The within-construct associations of lone-
liness, depressive symptoms, and FSMIC use were 
positive and large (> 0.50; Cohen 2013) as were cor-
relations between loneliness and depressive symp-
toms. Associations between loneliness and FSMIC, 
and depressive symptoms and FSMIC, were general-
ly small (0.10 < r < 0.30; Cohen 2013), though four 
of these correlation coeffi  cients were < 0.10 and not 
signifi cant.

Random-Intercept Cross-Lagged Panel 
Models

 We estimated a baseline RI-CLPM (Figure 1) 

Table 1: Descriptive Statistics and Bivariate Correlations.
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that included a random intercept per construct (e.g., 
RIdep) to capture stable between-person variance and 
a latent factor per construct at each time point (e.g., 
WDEP1–WDEP3) to permit an examination of associ-
ations at the within-person level. Factor loadings 
on random intercepts and on latent factors were 
constrained to 1. We estimated all autoregressive 
(or carryover) stability paths (e.g., WDEP1  WDEP2) 
and cross-lagged (or spillover) paths (e.g., WLON1  
WDEP2). We also estimated covariances between the 
random intercepts, between the T1 within-person 
latent factors, and between the covariances of the 
residuals of the T2 and T3 within-person latent fac-
tors. We fi xed the correlations between the random 
intercepts and the within-person latent factors to 0.

Nested Model Comparisons

 As shown in Table 2, the fi t of the baseline 
RI-CLPM was acceptable (RMSEA = 0.055, CFI = 
0.998, TFI = 0.980). We then estimated Models 2–4 
to examine time invariance. Model 2 included equal-
ity constraints on autoregressive paths per variable 
(e.g., WDEP1  WDEP2 and WDEP2  WDEP3 constrained 
to equality) and the same spillover paths at diff erent 
lags (e.g., WLON1  WDEP2 and WLON2  WDEP3 con-
strained to equality). The resulting model achieved 
acceptable fi t (RMSEA = 0.042, CFI = 0.996, TFI = 
0.988), and there was not a signifi cant degradation 
in fi t according to a chi-square comparison of nest-
ed models (Δχ2 = 15.24, Δdf = 9, p = 0.08); thus we 
retained Model 2. In Model 3 we imposed equality 

Figure 1: Random-Intercept Cross-Lagged Panel Model of Depressive Symptoms, Feelings about Social Media, 
and Loneliness
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constraints on observed means per variable over 
time (e.g., Lon1, Lon2, and Lon3 constrained to 
equality). Fit indices (RMSEA = 0.073, CFI = 0.982, 
TFI = 0.965) suggest that the model was tenable, 
but a chi-square diff erence test (Δχ2 = 45.173, Δdf = 
6, p < 0.001) did not support the retention of Model 
3. We estimated a fourth model in which we con-
strained residual variances of within-person factors 
across time (e.g., WLON2 with WDEP2 constrained to 
equal WLON3 with WDEP3). Fit was acceptable (RMSEA 
= 0.035, CFI = 0.996, TFI = 0.992), and compared 
to Model 2, Model 4 did not evidence a decrement 
in fi t (Δχ2 = 6.546, Δdf = 6, p = 0.36). We retained 
Model 4 as our fi nal model.

Interpreting Parameter Estimates

 Standardized path estimates appear in Figure 
1. At the between-person level, there were signifi cant 
positive correlations between depressive symptoms 
and FSMIC (β = 0.21), depressive symptoms and 
loneliness (β = 0.85), and FSMIC and loneliness (β 

= 0.34), suggesting that college students with high-
er, compared to lower, scores on one variable (e.g., 
depressive symptoms) reported higher scores on the 
other variable (e.g., FSMIC) at the same time. 

After controlling for between-person associa-
tions, positive, within-person correlations remained 
only between depressive symptoms and loneliness 
at each time point (βT1 = 0.52, βT2 = 0.54, βT3 = 0.54). 
These correlations imply that students who scored 
higher (or lower) than their expected depressive 
symptoms scores also tended to score higher (or 
lower) than their expected loneliness score at the 
same time.

We observed positive carryover stability ef-
fects in depressive symptoms and loneliness at both 
lags (i.e., from T1  T2 and from T2  T3), whereas 
for FSMIC there was evidence of stability from T1  
T2 but not T2  T3. A stability eff ect from T1  T2 
indicates that students who scored higher (or lower) 
than their expected score on a T1 variable were likely 
to experience the same deviation from their score on 
the corresponding T2 variable. Carryover stability 

Table 2: Comparison of Fit Indices for Random-Intercept Cross-Lagged Panel Models
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eff ects for depressive symptoms and FSMIC were 
small; for loneliness, stability eff ects were approach-
ing moderate.  

There were positive and signifi cant cross-
lagged associations leading from T1 loneliness  
T2 depressive symptoms (β = 0.13) and from T2 
loneliness  T3 depressive symptoms (β = 0.15) 
suggesting that a college student who experienced 
higher levels of loneliness than was expected for that 
student at T1 (or T2) scored higher on depressive 
symptoms than was expected for that student at T2 
(or T3). Cross-lagged pathways from T1 loneliness 
 T2 FSMIC (β = –0.23) and from T2 loneliness 
 T3 FSMIC (β = –0.27) were signifi cant in the 
negative direction. The other direction of eff ect, or 
paths from T1 FSMIC  T2 loneliness (and from T2 
FSMIC  T3 loneliness), were negative and margin-
ally signifi cant (βs = –0.11, p = 0.07). These fi ndings 
lend some support for bidirectional eff ects such that 
a lower-than-expected T1 (or T2) loneliness score 
for an individual predicted, and was predicted by, 
a higher-than-expected T2 (or T3) FSMIC score for 
that student. Eff ect sizes for cross-lagged paths were 
consistently small. Among the spillover eff ects, those 
leading from loneliness to FSMIC were more robust 
than vice versa (i.e., FSMIC to loneliness) and simi-
lar in magnitude to the pathways from loneliness to 
depressive symptoms.

Discussion

 This study’s fi ndings advance knowledge 
about temporal associations between college stu-
dents’ loneliness, FSMIC, and depressive symptoms 
over the course of an academic year. The public nar-
rative about social media tends to emphasize harm-
ful mental health outcomes associated with its use 
(e.g., Twenge 2017); however, our results imply that 

considering contextual factors—in this case, a global 
pandemic characterized by high levels of isolation—
may be important for understanding the develop-
mental implications of social media. Our study adds 
to a growing body of literature that underscores the 
utility of qualitative indices of social media use for 
shedding light on social media’s association with 
more versus less adaptive development (Hamilton, 
Nesi, and Choukas-Bradley 2022).
 Our RI-CLPM analyses revealed two particu-
larly noteworthy temporal patterns—ones that have 
the potential to inform how educational leadership 
leverages social media as a means for promoting 
student well-being. First, college students’ loneliness 
both infl uenced and was infl uenced by students’ 
FSMIC. Second, loneliness predicted, but was not 
predicted by, depressive symptoms across time.

Bidirectional Associations between FSMIC 
and Loneliness

 Results provide some evidence for bidirec-
tional associations between FSMIC and loneliness. A 
student who scored higher than their expected score 
on T1 FSMIC was likely to score below their expect-
ed score on T2 loneliness. The reverse was also true 
(i.e., a student who scored higher than their expect-
ed score on T1 loneliness was likely to score lower 
than their expected score on T2 FSMIC), with this 
bidirectional pattern replicating across the second 
lag (i.e., from T2 to T3). The fact that more positive 
FSMIC were predictive of lower levels of loneliness 
could indicate a greater willingness to use virtual 
platforms, including social media, to maintain and 
strengthen social connections during the pandemic. 
 Notably, although the associations were 
bidirectional, eff ect size estimates suggest that the 
loneliness-to-FSMIC link was stronger than the 
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FSMIC-to-loneliness link. Students who were lone-
lier at one time point reported less positive feel-
ings about using social media for social connection 
several months later. Lonely individuals often report 
feeling socially threatened, which may, in turn, 
fuel patterns of negative thinking about their social 
world (Hawkley and Cacioppo 2010). In our study, 
we obtained evidence to suggest that students who 
reported a higher level of loneliness than was nor-
mal for them were subsequently likely to view social 
media as being an undesirable, unrewarding, or oth-
erwise unacceptable mechanism for forming and/or 
maintaining interpersonal connections. Consistent 
with this perspective, research indicates that lonely 
people tend not to view social stimuli (e.g., social 
media use for interpersonal connection) as reward-
ing as nonlonely people (see Nowland, Necka, and 
Cacioppo 2018). 
 Interestingly, whereas within-person eff ects 
revealed that students with higher-than-expect-
ed loneliness scores subsequently reported low-
er-than-expected FSMIC scores, the between-person 
analyses revealed a positive relationship between 
loneliness and FSMIC; that is, on average, high lev-
els of loneliness were associated with more positive 
FSMIC. These fi ndings mean that individuals with 
high, compared to low, levels of loneliness evidenced 
more favorable feelings about social media as a tool 
for engaging with others; however, at the individual 
level, a student’s fl uctuations around their mean 
score on loneliness predicted similar fl uctuations—
in the opposite direction—around their mean score 
on FSMIC. Taken together, these fi ndings provide a 
better understanding of the complex relationship be-
tween college students’ loneliness and social media 
and underscore the utility of decomposing between- 
and within-person variance via analytic strategies 
such as RI-CLPM. 

College Students’ Loneliness Predicts Subse-
quent Depressive Symptoms

 Theoretical perspectives such as the need-
to-belong theory, or the notion that interpersonal 
belonging is a fundamental human need (Baumeis-
ter and Leary 1995), and the self-determination 
theory, which suggests that human relatedness 
is essential for optimal psychological functioning 
(Ryan and Deci 2000), help explain why loneliness 
may play a role in the etiology of depression. Indeed, 
we obtained evidence for pathways leading from 
loneliness to depressive symptoms across both lags, 
but not the reverse. This pattern of fi ndings has 
been reported in at least three earlier studies with 
college-based samples (Liu et al. 2020; Shi, Wang, 
and Zhu 2023; Wei, Russell, and Zakalik 2005), and 
in a fourth investigation, authors found evidence 
for bidirectional eff ects, but loneliness emerged as a 
relatively stronger predictor of depression than the 
opposite (Vanhalst et al. 2012). 
 Among studies conducted following the onset 
of COVID-19, one provided evidence for bidirection-
al associations (Wu, Wu, and Tian 2022) and an-
other for the pathway from depressive symptoms to 
loneliness but not vice versa (Conti et al. 2023). One 
possible explanation for discrepant fi ndings across 
studies is that prospective associations between 
loneliness and depression are reciprocal across the 
lifespan but take longer than the length of these 
studies (i.e., between six months and three years) 
to emerge. A second possibility is that diff erences 
across investigations in participant demographics 
and study design contributed to inconsistencies in 
results. For example, participants in one study were 
fi rst-year students recruited from an institution 
in the midwestern United States, whereas anoth-
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er study sample was psychology students from a 
university in Belgium (Vanhalst et al. 2012); more-
over, some researchers investigated temporality 
using structural equation modeling with a single 
lag (Wei, Russell, and Zakalik 2005), cross-lagged 
panel modeling with two lags (Vanhalst et al. 2012), 
or RI-CLPM with three lags (Shi, Wang, and Zhu 
2023) whereas others conducted regression analysis 
(e.g., Conti et al. 2023; Liu et al. 2020). Research 
is needed to reconcile discrepant fi ndings, but for 
reasons outlined below, we contend that our use of 
a methodologically rigorous within-person design 
bolsters the credibility of our study results, including 
those about the temporal links between loneliness 
and depression.

Summary of Key Contributions

 The fact that we conducted panel modeling 
with random intercepts is one way that this study’s 
fi ndings extend existing knowledge. Researchers 
have tended not to investigate social media and 
well-being using longitudinal designs (Valkenburg 
et al. 2022). Panel modeling, specifi cally, provides 
the most rigorous test of temporality by permitting 
the examination of bidirectionality across two or 
more lags while controlling for prior levels of each 
variable. Conducting an RI-CLPM enabled us to 
control for between-subject variance and, in turn, 
gain insight into intraindividual diff erences. Our use 
of a within-person design is also advantageous from 
a theoretical perspective, given that a social media 
eff ect is indeed change within an individual as a 
result of social media (Valkenburg et al. 2022). 
 Another notable contribution of our study 
is that it sheds light on the nature of predictive 
links between college students’ social media and 
psychosocial adjustment in the midst of COVID-19. 

Higher-than-normal isolation may have created 
circumstances in which positive feelings about social 
media resulted in (a) greater use of virtual platforms 
for interpersonal connection, and/or (b) optimism 
about maintaining interpersonal connection. This 
may have reduced risk for subsequent loneliness. It 
also possible that, during COVID-19, loneliness was 
so keenly felt by college students that it was the driv-
er of their depressive symptoms as opposed to vice 
versa.

Limitations and Future Directions

 Despite these contributions, our study has 
some limitations. For example, we investigated pro-
spective associations between FSMIC with loneli-
ness and depression across two lags within a single 
academic year at two midsized liberal arts institu-
tions in the United States. Studies that shed light 
on the temporal patterning of links between social 
media and psychosocial adjustment across a greater 
number of lags, over the longer term, and/or among 
students at institutions with diff ering characteristics 
(e.g., size, location, demographics) have the poten-
tial to reinforce the plausibility of fi ndings reported 
here. 

Although the longitudinal design of our study 
is a strength because two lags, or three data points, 
allow us to observe patterns across time, the fact that 
longitudinal designs have been uncommon makes 
it somewhat diffi  cult to interpret our fi ndings in the 
context of relevant prior work. Indeed, scholars have 
noted that a limitation of the literature on social 
media and well-being is that much of it is correla-
tional, precluding inferences about causality (e.g., 
Valkenburg et al. 2022). More longitudinal studies, 
including ones that shed light on within-person ef-
fects, are warranted. Replicating our fi ndings is also 
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necessary because eff ect sizes (i.e., the magnitude of 
parameter estimates), and particularly those for the 
cross-lagged paths, were small and thus should be 
interpreted accordingly.

It is also important to note that because 
our measure of social media focused on students’ 
feelings about using social media as a means for 
emotional connection and social integration, it is 
possible that students who were particularly lonely 
did not feel positively about using social media for 
interpersonal connection but nevertheless engaged 
in the (potentially maladaptive) use of social media. 
For instance, it is conceivable that lonely students 
are prone to passive lurking (reading social media 
feeds and observing others through social media but 
not connecting actively), a behavior that seems to be 
associated with heightened loneliness and negative 
adjustment in adolescents and adults (Frison and 
Eggermont 2016; Nowland, Necka, and Cacioppo 
2018; Underwood and Ehrenreich 2017). Likewise, 
in a sample of college students in China, Zhou and 
colleagues (2020) found that, during the pandem-
ic, increases in problematic internet use predicted 
corresponding increases in students’ mental health 
challenges. 
 The fact that our investigation occurred from 
fall 2020 to spring 2021, amid the COVID-19 crisis, 
is valuable in that we currently have a limited under-
standing of the varied ways in which the pandemic 
aff ected, and continues to aff ect, the developmental 
trajectories of college students. At the same time, 
it is possible that studies conducted in the midst of 
COVID-19 might have limited generalizability, given 
the unprecedented circumstances surrounding the 
pandemic, including the massive restructuring of the 
collegiate experience and ensuing lack of in-person 
interactions. Despite these limitations, this study’s 
fi ndings, in the context of a larger literature on 

college students’ social media use and well-being, 
provide educational leaders with an evidence base 
that has the potential to inform their strategic use of 
social media for facilitating college students’ integra-
tion into the campus community and overall psycho-
social adjustment.

Implications for Educational Leadership

 There is mounting evidence for the perspec-
tive that loneliness has the potential to undermine 
college students’ adaptive development. For exam-
ple, evidence obtained within this study and others 
(Shi, Wang, and Zhu 2023; Vanhalst et al. 2012; 
Wei, Russell, and Zakalik 2005) suggests that lone-
liness increases vulnerability for depression. Other 
research shows that college students’ loneliness has 
implications for academic performance and reten-
tion (Strayhorn 2018). 
 The immediate crisis of COVID-19, including 
the unprecedented social isolation, has subsided; 
nevertheless, it stands to reason that college stu-
dents’ risk for loneliness remains elevated. Because 
students may attend college far from home, study 
abroad, and/or disperse for summers and semester 
breaks, continuity in their face-to-face relationships 
with close others is often disrupted, posing risk for 
loneliness. Accordingly, educational leaders’ prior-
itization of initiatives that facilitate social connec-
tions and psychological well-being is paramount for 
increasing student success.
 Social media may, in some cases, function 
as a viable alternative to in-person interactions by 
providing college students with a means through 
which to establish and/or strengthen interpersonal 
ties with one another and with faculty, staff , and 
alumni. Our fi ndings indicate that students who felt 
more positively about social media for this purpose 
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at one time may have felt less lonely several months 
later. This fi nding and others like it are important 
because they (a) challenge the widespread narrative 
that social media is mostly bad and poses a signifi -
cant threat to student well-being, and (b) imply that 
social media may represent a promising avenue for 
health promotion in higher education.
 In an era in which social media is ubiquitous, 
study fi ndings are relevant to educational leaders be-
cause they underscore the potential utility of digital 
interactions for facilitating college students’ social 
connectedness and mitigating their risk for loneli-
ness. Particularly in view of the immense amount 
of time that emerging adults devote to social media 
(Underwood, George, and Burnell 2023), education 
leaders may be well served to think creatively about 
how to harness the power of social media for good.
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