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Abstract

Although stay-at-home orders and physical distancing measures are vital to managing
the COVID-19 outbreak, there is concern these limitations on in-person contact may
increase feelings of loneliness. The present study examined loneliness in relation to
living situation, psychiatric symptoms, and coping skills utilization during the COVID-19
pandemic. The aim was to identify demographic and psychological factors that may
contribute to greater feelings of loneliness. A sample of 125 adults (18 years and older)
completed measures on loneliness, psychiatric symptoms, and coping skills in Sep-
tember 2020. Multiple regression analysis indicated living situation moderates the
relationship between hours spent having remote conversations and loneliness. Remote
conversation hours were associated with decreased loneliness in those living alone but
was not associated with loneliness in those living with others. Multivariate regression
analysis indicated that substance use and self-blame were associated with increased
loneliness whereas the use of emotional support to cope with pandemic-related stress
was associated with decreased loneliness. The current study highlights the importance
of finding alternative ways to remain socially connected, particularly for those living
alone. Increasing access to videoconferencing technology and promoting help-seeking
behaviors may be a promising approach to manage loneliness during times of increased
social isolation.
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Introduction

Early epidemiology reports suggested that infections of the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) and the resulting coronavirus disease
(COVID-19) are primarily transmitted through respiratory droplets (WHO, 2020). In an
effort to curb the spread of COVID-19, millions of people across the United States were
directed to stay at home in March 2020. The Centers for Disease Control and Pre-
vention (CDC) continues to recommend minimizing close face-to-face contact and
maintaining at least six feet distance from others (CDC, 2021). Although these
measures are vital to managing the outbreak and preventing the healthcare system from
being overwhelmed, there is concern that limitations on social gatherings and reduction
of in-person contact could increase feelings of loneliness (Holmes et al., 2020).
Loneliness is defined as a painful experience that occurs when a person perceives a
deficit in their social needs or social relationships (Perlman & Peplau, 1981). A meta-
analytic review by Holt-Lunstad et al. (2015) found that loneliness is associated with a
26% increased risk of mortality, which is comparable to other well-established risk
factors such as obesity, substance abuse, and poor access to health care. Recent studies
examining loneliness as a predictor of physical and mental health provide insight into
pathways by which loneliness may increase risk for mortality. Namely, loneliness is a
predictor of chronic conditions such as hypertension and heart disease (Hawkley et al.,
2010; Momtaz et al., 2012; Valtorta et al., 2016) and is a risk factor for suicidal ideation
and behavior (McClelland et al., 2020; Schinka et al., 2012; Stravynski & Boyer, 2001;
Teo et al.,, 2018). Moreover, loneliness predicts depressive symptoms, self-rated
physical health, and functional limitations even when accounting for health behav-
iors such as smoking and physical activity (Luo et al., 2012). Taken together, these
studies suggest that loneliness in and of itself may influence health outcomes and is
undoubtedly a significant stressor that is detrimental to overall health and well-being.
A large-scale survey conducted during COVID-19 identified having a job and living
with a partner as protective factors against loneliness (Li & Wang, 2020). Being
employed and living with others provides a consistent and regular social environment.
However, the COVID-19 pandemic has led to disruptions in daily social interactions
and restrictions on in-person social engagement, making it difficult for many to
maintain an active social life. Of further concern, loneliness may also contribute to poor
management of stress. Those who feel disconnected from others or unfulfilled with
their relationships may lack the social support that is known to buffer against stress
(Hostinar et al., 2014). To cope with loneliness, people may engage in negative health
behaviors such as stress eating and diminished physical activity (Hawkley et al., 2009;
Levine, 2012). Simultaneously, maladaptive coping behaviors and feelings of emo-
tional distress may lead to self-defeating beliefs and self-isolation, trapping people in a
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vicious cycle of loneliness. During a time when illness anxiety and public health
recommendations have caused disruptions to social interactions, it is imperative to
identify ways to combat the deleterious impact of loneliness.

The perceived quality of social connections is a key aspect of loneliness (Perlman &
Peplau, 1981). Importantly, people can feel disconnected when surrounded by others
and connected when physically alone. This may explain why there have been con-
flicting findings around changes in loneliness since the implementation of COVID-19
quarantine measures. A cross-sectional study conducted in April 2020 following
widespread shutdown and calls to stay at home indicated a surge in self-reported
loneliness (Killgore, Cloonan, Taylor, & Dailey, 2020). In later studies conducted in
May and June 2020, Killgore and colleagues (Killgore, Cloonan, Taylor, Miller, &
Dailey, 2020) continued to find increases in overall loneliness scores despite re-opening
in some communities; those who were sheltering in place also reported greater levels of
loneliness than those who were not. Luchetti et al. (2020), on the other hand, found no
difference in loneliness in the month before and after most stay-at-home policies were
implemented. Over the study period, participants reported more perceived support,
suggesting that they maintained social connection despite restrictions on in-person
gatherings. Thus, receiving emotional support and finding alternative ways to maintain
connection can help individuals protect against loneliness. Investigating other factors
that could contribute to actual and subjective social connection during this time could
be helpful in improving interventions to mitigate feelings of loneliness.

Since sustained feelings of loneliness may contribute to emotional problems,
tracking and reducing the risk of loneliness remains an important priority as the sit-
uation around COVID-19 continues to evolve. The objective of the study was to
investigate the prevalence of loneliness and coping behaviors 6 months after most states
and cities in the United States implemented quarantine measures. We examined the
differences in levels of loneliness across different sociodemographic variables. As stay-
at-home orders have discouraged in-person social interactions and almost twice as
many employees are working from home (Wong, 2020), we assessed the role of living
situation as a moderating variable in the relationship between loneliness and hours
spent having remote (i.e. phone, text, video chat) and in-person conversations. We also
explored the relationship between loneliness and coping skills utilization in response to
the COVID-19 pandemic.

Method
Participants

As part of a larger investigation on anxiety during the COVID-19 pandemic, a total of
498 participants were recruited through an extension of Amazon’s Mechanical Turk
(mTurk), CloudResearch, an online crowdsourcing marketplace which allows re-
searchers to pay participants to complete “Human Intelligence Tasks” (HITs). Data
collected from MTurk are of similar quality to traditional or other internet samples
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(Behrend et al., 2011; Casler et al., 2013; Shapiro et al., 2013). Data were collected in
September 2020, six months after COVID-19 was declared a pandemic and social
distancing polices were enacted across many states. Eligibility was restricted to adult
(18 years or older) United States residents who had at least a 99% approval rate from
previous HITs (indicating a history of compliance with task instructions from previous
study participation) and reported significant anxiety symptoms (score of 8 or above on
the Overall Anxiety Severity and Impairment Scale). Of the 498 participants initially
screened, 242 reported a score of 8 or above on the OASIS and were invited to complete
our survey. Based on recommendations to ensure data integrity (Berinsky et al., 2014),
we used three validity questions as attention checks throughout the survey that asked
participants to accurately follow simple instructions: 1) “If you are paying attention,
please select ‘other’ and type ‘Green’ in the blank text box,” 2) “To show that you have
read this much, please ignore the question below, and select other as your response, and
type “yes” into the box that appears,” and 3) “To show that you’ve read this much,
please ignore the question and select happy.” Of the total 186 participants who
completed the survey, 60 participants failed to pass one or more of the attention checks
and were excluded from the final sample. One additional participant was excluded
because of inconsistent responses on self-reported psychiatric diagnoses and scores on
related measures. One hundred 25 participants were included in the final sample.

Measures

COVID-19 questionnaire. This measure was used to capture basic demographic infor-
mation (e.g., age, race/ethnicity, employment status, living situation) as well as
COVID-19 specific descriptive data (e.g., local COVID-19 restrictions) to contextu-
alize the sample. For this investigation, participants were asked to estimate the amount
of time they spent having remote conversations with family and friends over the past
week.

Overall anxiety severity and impairment scale (OASIS). A brief five-item measure assessing
anxiety symptoms (Norman et al., 2006). An OASIS cut score of 8 has shown to
discriminate between those with anxiety disorders and those without (Norman et al.,
2011). The OASIS has demonstrated good internal consistency, test-retest reliability,
and convergent and discriminant validity in previous studies (Campbell-Sills et al.,
2009; Norman et al., 2011). The OASIS demonstrated good internal consistency in our
sample (o = .85).

UCLA loneliness scale — version 3. A 20-item self-report measure that assesses one’s
subjective feelings of loneliness as well as feelings of social isolation (Russell, 1996).
The UCLA Loneliness Scale — Version 3 has demonstrated good internal consistency,
test-retest reliability, and convergent and construct validity in previous studies (Russell,
1996; Vassar & Crosby, 2008) and has also demonstrated excellent internal consistency
in our sample (a = .94).
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Depression, anxiety, stress scale — short form (DASS). A 21-item self-report measure that
assess depression, anxiety, and stress (Lovibond & Lovibond, 1995). The DASS has
good internal consistency and test-retest reliability as well as adequate convergent and
discriminant validity (Brown et al., 1997; Henry & Crawford, 2005; Lovibond &
Lovibond, 1995). The DASS anxiety (o = .86) and stress (o = .87) scales demonstrated
good internal consistency while the depression scale demonstrated excellent reliability
in our sample (a0 = .92).

Brief COPE. A 28-item self-report measure that assesses a broad range of coping re-
sponses (Carver, 1997). It is comprised of 14 scales that each have two questions with a
specific conceptual focus. The measure is intended to provide a flexible way to identify
coping responses that may be adaptive or problematic. The Brief COPE demonstrates
acceptable internal consistency, test-retest reliability, and convergent validity in
multiple populations (Carver, 1997; Cooper et al., 2008; Hagan et al., 2017). The
internal consistency reliability varied for each scale in our sample, with 11 out of 14
being at or above the acceptable range; active coping (o = .84), planning (o0 = .79),
positive reframing (o = .87), acceptance (0. = .76), humor (o = .91), religion (a = .88),
using emotional support (o = .92), using instrumental support (o = .89), venting (o0 =
.61), self-distraction (o = .52), denial (o0 = .85), substance use (a = .97), behavioral
disengagement (o0 = .81), and self-blame (o = .63).

Procedures

All study procedures were approved by the local Institutional Review Board. Par-
ticipants read an online consent form and confirmed their consent prior to beginning the
screener survey. Participants that passed the screener were asked to complete a larger
battery of study measures. Participants were paid $0.05 for completion of the screener
and $5.00 for completion of the survey.

Data analysis

Data analysis was performed using R version 4.0.3 (R Core Team, 2020). Descriptive
statistics were used to characterize the sample. Independent #-tests were conducted to
compare differences in loneliness by sex, living situation, employment, and marital
status. Pearson correlation coefficients were used to assess the relationship between
psychiatric symptoms, loneliness, and remote conversation hours. Next, following a
check for violation of normality assumptions, regression analyses were performed to
test the moderating role of living situation on the relation between remote (virtual)
conversation hours and loneliness. Continuous predictors were mean centered prior to
model entry. Analyses were conducted using the jtools (v2.1.2; Long, 2020), inter-
actions (v1.1.3; Long, 2019), and ImSupport (v2.9.13; Curtin, 2018) packages. Hours
of remote conversation was entered as the predictor and living situation was entered as
the moderator. Depression, anxiety, and stress were entered as model covariates since
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these variables are known to be associated with loneliness. Significant effects were
plotted using a graphical and statistical probing procedure and simple slope analysis
was used to calculate model-based estimates of the relationship between conversation
and loneliness.

To examine the relationship between loneliness and specific coping skills, Pearson
correlation coefficients were used with a Bonferroni adjusted alpha level of p = 0.003 to
correct for multiple comparisons. Multiple regression analyses were then conducted to
assess the relationship between loneliness, specific coping skills, and living situation.

Results

Sample characteristics

The mean age of our participants was 37.8 years (SD = 10.6). The sample was primarily
White/European (n = 104, 83.2%), female (n = 73, 58.4%), well-educated (n = 74,
59.2%, at least a bachelor’s degree), married/in a romantic relationship (n =74, 59.2%),
employed (n = 93, 74.4%), and living with others (n = 103, 82.4%). Of the 82.4% of
participants that indicated they were living with others, 3% (n = 3) were living with
friends/housemates, 21% (n = 22) were living with parents, 64% (n = 65) were living
with a spouse/partner, and 12% (n = 11) were living with other relatives. Regarding
COVID-19 guidelines in place at their location at the time of survey completion: 2.4%
(n = 3) reported no restrictions (functioning similar to pre-COVID-19), 14.4% (n = 18)
reported lenient restrictions (face coverings not required, most non-essential businesses
open, most public gatherings allowed), 61.6% (n = 77) reported moderate restrictions
(face coverings recommended, some non-essential businesses open, moderate public
gatherings allowed), 18.4% (n = 23) reported strict restrictions (face coverings required,
non-essential businesses closed, no public gatherings), and 3.2% (n = 4) were unsure
about what restrictions were in place. Table 1 includes descriptive information and
intercorrelations among study variables. There was no significant association between
age and loneliness (» [120] = —0.03, p = 0.7) and reported levels of loneliness did not
differ significantly between males (n =50, M'=54.9, SD =11.7) and females (n =71, M
=51.5, 8D =13.4), t (119) = —1.4, p = 0.15. There was no significant difference in
reported levels of loneliness between those who lived alone (n =22, M = 57.3, SD =
11.6) and those who lived with others (n = 101, M=52.1,SD=12.9),¢(121)=—1.73,p
= 0.09, however there was a significant difference in reported levels of loneliness
between those who were partnered (n = 74, M = 50.5, SD = 11.2) and those who were
single (n = 50, M = 56.5, SD = 14.3), ¢t (120) = —2.62, p < 0.01. Those who were
unemployed/retired (n = 31, M = 56.8, SD = 11.2) did not report higher levels of
loneliness than those who were employed (n =92, M =51.8, SD =13.1), ¢ (121) =
—1.91, p = 0.06.
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Table I. Descriptive and intercorrelations between study variables.

Loneliness Remote hours Depression Anxiety Stress
Loneliness
Remote hours 0.0l
Depression 0.53* 0.03
Anxiety 0.26* 0.31* 0.52*
Stress 0.32% 0.19* 0.61* 0.76*
Mean (SD) 53.02 (12.81) 7.23 (9.85) 19.82 (11.32) 12.57 (9.55) 18.50 (9.39)
N 123 125 123 122 117

*p-value < 0.05.

Loneliness and living situation

Results from the multiple regression predicting loneliness are displayed in Table 2. The
overall model was significant (F [6, 104]=8.033, p < 0.0001) and accounted for 27.7%
of the variance in loneliness (* = 0.38, large effect). There was a significant positive
association between depression and loneliness (b = 0.56, p < 0.01). Results indicated
that the main effects of hours of remote conversation and living situation were non-
significant, however, there was a significant interaction between hours of remote
conversation and living situation that accounted for 4.7% of the variance in loneliness,
F (3,119) =3.029, p = 0.03, /* = 0.05, indicating small to medium effect size. Figure 1
illustrates the model-based estimations “simple slopes” (regression lines) which shows
the relationship between hours of remote conversation and loneliness based living
alone versus living with others. These analyses indicated that for individuals who lived
with others there was a non-significant relationship between loneliness and remote
conversation (b = 0.08, = 0.69, p = 0.49). However, for those living alone there was a
significant (negative) association between amount of remote conversation and lone-
liness (b = —3.0, t = —2.33, p = 0.02).

Coping skills, loneliness, and mental health

We conducted Pearson correlation to assess the relationship between loneliness and
Brief COPE subscales using a Bonferroni adjusted alpha level of 0.003. Results suggest
that the use of substances ( [121]=0.29, p =0.001), behavioral disengagement (» [121]
=0.32, p<0.0001), and self-blame (»[121]=0.27, p =0.002) to cope with the COVID-
19 pandemic was associated with increased loneliness while use of emotional support (»
[121]= —0.42, p < 0.0001) and instrumental support (» [121]= —0.30, p <0.001) were
associated with decreased loneliness. The other coping behaviors assessed — self-
distraction, active coping, denial, venting, positive reframing, planning, humor, ac-
ceptance, and religion — were not significantly associated with loneliness after cor-
recting for multiple comparisons.
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Table 2. Multiple regression predicting loneliness.

Predictors B 95% CI' p-value sr?
Remote 0.08 —0.15, 0.32 0.50 0.00
Living situation

Living alone — —

Living with others -9.87 —22.14, 2.40 0.1l 0.02
Depressive symptoms 0.56 0.32, 0.80 <0.001 0.15
Anxiety symptoms —0.11 —0.48, 0.26 0.60 0.00
Stress symptoms 0.10 —0.28, 0.47 0.6l 0.00
Remote * living situation

Remote * living alone -3.05 —5.60, —0.50 0.02 0.04
'Cl = Confidence Interval.
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Figure 1. Simple slope analysis.

Coping skills that were identified as significant in univariate analyses were entered
into a multivariate model predicting loneliness (see Table 3). The overall model was
significant (F [5,117] = 12.6, p < .0001) and accounted for 32.2% of the variance in
loneliness ( = 0.48, large effect). Results indicate that only substance use, self-blame,
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Table 3. Coping Skills Predicting Loneliness.

Predictors B 95% CI' p-value sr?

Substance use I.11 0.04, 2.18 0.04 0.02
Behavioral disengagement 1.03 —0.36, 2.43 0.15 0.0l
Self-blame 1.73 0.10, 3.36 0.04 0.02
Emotional support —2.32 —3.97, —0.66 0.007 0.04
Instrumental support —1.13 —2.95, 0.68 0.22 0.00

'CI = Confidence Interval.

and emotional support remained significant predictors of loneliness (p < 0.05). Next,
five separate multiple regression models were used to assess the relationship between
living situation, individual coping skills (substance use, behavioral disengagement,
self-blame, emotional support, and instrumental support), and loneliness. In each of the
five models there was a significant main effect for the coping strategy; however, the
main effect for living situation and a test for potential interaction between coping and
living situation were non-significant.

Discussion

The purpose of this study was to examine loneliness in relation to coping skills uti-
lization, psychiatric symptoms, and living situation during the COVID-19 pandemic in
a sample of participants with heightened anxiety. Research across various countries has
indicated symptoms of depression, anxiety, and stress have been prevalent during
COVID-19 pandemic (Shah et al., 2021; Verma & Mishra, 2020; Vuj¢ic et al., 2021).
Similarly, our sample showed, on average, moderate levels of depression and anxiety
and mild to moderate levels of stress. Additionally, we found that spending more hours
having remote conversations was associated with decreases in loneliness for those
living alone but not for those living with others. Our results also suggest that substance
use, self-blame, and emotional support to cope were primary factors influencing levels
of loneliness during the pandemic.

In regards to coping with pandemic-related stress, the use of substances, behavioral
disengagement, and self-blame were associated with higher levels of loneliness while
seeking emotional support and advice from others were associated with lower levels of
loneliness. However, when considering these specific coping behaviors together, only
substance use, self-blame, and emotional support remained significant predictors of
loneliness during the COVID-19 pandemic. Several studies have reported an increase
in substance use during the COVID-19 pandemic (Czeisler et al., 2020; Dumas et al.,
2020; Sun et al., 2020), which is not surprising given research suggesting individuals
often use substances to avoid or numb painful feelings or to cope with times of in-
creased stress (Levin et al., 2012; Sinha, 2001). The pandemic has strained social
relationships and increased social isolation (Philpot et al., 2021; Quintana et al., 2021).
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Substance use is likely to compound these effects as it can disrupt relationships or
further isolate an individual, resulting in stronger feelings of loneliness (Akerlind &
Hornquist, 1992; Ingram et al., 2020). Self-blame was also linked with higher levels of
loneliness in this investigation. Feelings of self-blame have been associated with
increased depressive symptoms and social withdrawal (Zahn et al., 2015; Zimmer-
Gembeck et al., 2016) which can contribute to social isolation and loneliness. In
contrast, emotional support was the only coping skill identified in our study to have a
negative association with loneliness. Receiving expressions of care and concern from
others may mitigate feelings of loneliness. Social support has repeatedly been linked to
psychological well-being and found to mediate the relationship between stress and
loneliness (Cobb, 1976; Harandi et al., 2017; Kwag et al., 2011; Ozbay et al., 2007).
Overall, these findings are consistent with prior research that indicate coping using an
emotion-focused approach (i.e., avoidance and focusing on emotions) is associated
with higher levels of loneliness while coping using a problem-focused approach (i.e.
taking action to seek social support) is associated with lower levels of loneliness
(Deckx et al., 2018).

Neither hours of remote conversation nor living situation were associated with levels
of loneliness when considered as separate factors in our sample. However, when
examining the interaction between the two factors, we found that those living alone had
lower levels of loneliness if they spent more hours having remote conversations. That is
to say, individuals who are physically isolated may feel less lonely when they are able to
socially connect. This was not the case for those living with others. If individuals
already had access to in-person social interactions, spending additional time connecting
to others in alternative ways was not related to their levels of loneliness. Taken together,
these results support the notion that loneliness is a perception of disconnection and not
merely the state of being alone. Indeed, research defines loneliness as the discrepancy
between the relationships one desires and one has (Perlman, 2004). Feelings of
loneliness cannot be fully mitigated by simply having contact with others but having
contact with others is necessary to experience the potential benefits of social support
(i.e., feelings of connection). Identifying levels of and access to social contacts could be
useful in personalizing interventions aimed at reducing loneliness. Finally, there was no
significant association between coping skills and living situation in predicting
loneliness. This suggests that regardless of whether someone is living with others,
the use of specific coping behaviors in response to pandemic related stress may ex-
acerbate or lessen feelings of loneliness. In summary, increasing social interactions
during stay-at-home orders may serve as an important buffer against loneliness, particularly
for those living alone, but only to a certain extent Increasing emotional support and
decreasing substance use and self-blame is paramount to addressing loneliness during
COVID-19.

Our findings also highlight the need to consider alternative methods for managing
loneliness beyond increasing social interaction. A recent study assessing the use of a
smart phone based mindfulness training application offers a promising approach to
reducing loneliness (Lindsay et al., 2019). Mindfulness reflects the ability to be
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intensely aware of the present and to accept thoughts and emotions without reacting to
them. Thus, using mindfulness skills when experiencing loneliness may allow indi-
viduals to remain nonreactive to distress (Brown et al., 2007). Responding to feelings of
disconnection in an equanimous manner may prevent individuals from engaging in
behaviors that could lead to further social disengagement such as avoidance, substance
use and self-blame. This is a fruitful area for further research particularly during times
like the COVID-19 pandemic where susceptibility to loneliness is increased.

These results should be interpreted within the context of study limitations. A
disproportionately large number of participants in our sample self-reported as non-
Hispanic/Latinx White which limits the generalizability of these results to diverse
populations. Additionally, our sample consists of individuals with heightened levels of
anxiety and thus, findings may not be generalizable to individuals without elevated
levels of anxiety. The cross-sectional design did not allow investigation of causal
relationships between loneliness, coping skills, and psychiatric symptoms. We also did
not capture data prior to the implementation of stay-at-home orders and therefore are
unable to observe changes in loneliness, coping skills, and psychiatric symptoms over
the course of the pandemic. Nonetheless, this study provides preliminary data for future
multimethod investigations to assess the long-term interaction between loneliness, coping
skills, and mental health. Given restrictions on in-person activities during this time, online
recruitment was a feasible way to obtain data and to assess the impact of COVID-19
pandemic on mental well-being across the United States. However, it is important to
consider that a population without internet access or barriers to access (such as unfamiliarity
with technology) may be experiencing amplified levels of loneliness. Based on our
findings, we would expect that individuals both living alone and with limited access to
technology would be at highest risk for experiencing loneliness.

Given the ongoing restrictions on social gatherings and the association between
loneliness and elevated mortality (Holt-Lunstad et al., 2015), research on minimizing
feelings of social disconnection is imperative. Future research is needed to determine
whether disseminating interventions based on existing levels of social contact (e.g.,
increasing contact with others vs. mindfulness training) could offer greater reductions
in feelings of loneliness. Video conferencing technology has been critical for com-
munication and social interactions during the pandemic. Our findings suggest that
increasing access to these services and promoting help-seeking behaviors, such as
seeking emotional support, could be a promising approach to buffer against loneliness
and negative mental health outcomes.
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