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Abstract

Loneliness, perceived stress, depression, and anxiety have increased during the COVID-19
pandemic. Many of existing mindfulness and compassion-based intervention are effective,
but are time-intensive, decreasing overall accessibility and scalability. Single-session inter-
ventions (SSIs) serve as a promising alternative. The current pre-registered randomized
clinical trial evaluated a newly developed, manualized, mindfulness-based single-session
intervention. 91 adults were randomly assigned to one of three conditions: (1) one-hour
mindfulness only telehealth intervention; (b) one-hour mindfulness and compassion tele-
health intervention; or (c) one-week waitlist control (before randomization to an active inter-
vention). Intervention sessions were conducted by graduate students in clinical psychology.
The primary outcome was self-reported loneliness; secondary outcomes were self-reported
perceived stress, depression, and anxiety. Using Bayesian multilevel models, we found that
compared to the waitlist-control, the inclusion of a compassion component led to meaningful
reductions in perceived stress b = -3.75, 95% HDI [-6.95, -0.59], anxiety b =-3.79, 95% HDI
[-6.99, -0.53], and depression b =-3.01, 95% HDI [-5.22, -0.78], but not loneliness at the 1-
week follow-up. Results suggest that a single-session mindfulness and compassion inter-
vention may lead to meaningful reductions in perceived stress, symptoms of anxiety, and
symptoms of depression, but not loneliness. Implications of these findings are discussed.

Introduction

COVID-19 social distancing requirements have increased rates of loneliness, an emotion
linked to varied mental and physical health outcomes [1-4]. Research suggests mindfulness
interventions effectively reduce feelings of loneliness [5,6]. Compassion, a component of many
mindfulness practices, has also been associated with lower levels of loneliness [7,8]. While
research suggests single-session interventions (SSIs) may be helpful for concerns such as
depression, substance use, and anxiety, few studies have examined the efficacy of short-term
interventions for loneliness [9,10].

Rates of loneliness and its associated outcomes have increased during the COVID-19 pan-
demic. An October 2020 national survey found among a sample of 950 adults that 36%
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reported experiencing severe loneliness (e.g., “frequently,” “almost all of the time,” or “all of
the time”), a 9% increase from those who endorsed severe loneliness before the pandemic [11].
Furthermore, meta-analyses have found increased rates of depression (25%, a seven-fold
increase compared to 3.44% in 2017) and anxiety (25%, a three-fold increase compared to
7.3% in 2017) worldwide during COVID-19 [12,13]. Czeisler et al. [14] reported two-fold
increases in suicidal ideation (4.3% in 2018, 10.7% in 2020) during the COVID-19 pandemic.
Moreover, one in every ten participants in their study reported starting or increasing substance
use due to the COVID-19 pandemic [14]. While loneliness was not explicitly explored as a
potential factor in these trends, it serves as an important therapeutic target given its known
association with these outcomes. Mindfulness serves as one potential mechanism for interven-
ing in loneliness.

Research supports the efficacy of longer-term (e.g., more than one session) mindfulness
interventions for loneliness; however, they are limited in accessibility and scalability. Cres-
well et al. [6] found that an 8-week Mindfulness-Based Stress Reduction (MBSR) program
outperformed a waitlist control in reducing loneliness among older adults. Similarly, Kall
etal. [15] found that an 8-week internet-delivered Cognitive Behavioral Therapy (ICBT)
treatment outperformed a waitlist control in reducing loneliness among Swedish adults. In
arandomized controlled dismantling trial, Lindsay et al. [5] found that a 14-day smart-
phone-based mindfulness intervention reduced loneliness. While these findings are promis-
ing, these treatment protocols require an extensive time commitment, making them less
accessible to individuals with time and financial constraints. The time commitment also
reduces accessibility as the required time per clinician increases. Accessibility and scalability
considerations become especially important when placed in the context of the widespread
loneliness during the COVID-19 pandemic. A potential solution is the development of
novel single-session interventions (SSIs).

SSIs have been proposed to increase accessibility and decrease financial constraints that typ-
ically accompany longer-term treatments [16-18]. Preliminary research suggests SSIs may
reduce anxiety, stress and improve mental well-being in non-clinical samples [19-21]. Further,
research suggests single-session mindfulness-based interventions may reduce negative affectiv-
ity (e.g., depression, rumination, anxiety, stress) [22]. Only one randomized controlled trial to
date has included an assessment of the effects of a single-session intervention on loneliness
[23], showing that it was effective over a six-month period compared with a control condition.
Given significant elevations in loneliness during the COVID-19 pandemic [24,25], addressing
loneliness with a brief intervention represents an important extension of existing SSI
approaches.

Newer research suggests SSIs may be helpful for COVID-19 related distress [26]. Previous
research suggests that mindfulness- and compassion-based interventions may effectively
reduce feelings of loneliness [5,6,27]. However, many of these interventions are time-intensive
(e.g., last multiple weeks), decreasing overall accessibility and scalability [16-18,28]. The cur-
rent pre-registered clinical trial evaluated a novel mindfulness-based SSI and tested whether
the incorporation of a compassion component led to more meaningful decreases in loneliness
and related mental health concerns. The first hypothesis was that both mindfulness only and
mindfulness + compassion interventions would lead to reductions in loneliness and perceived
stress compared to a 1-week waitlist control group. The second hypothesis was that mindful-
ness + compassion would lead to greater reductions in loneliness at the 2-week follow-up com-
pared to the mindfulness only group. The effects of the interventions on depression and
generalized anxiety were also explored.
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Materials and methods
Study design

This study was a 3x3 randomized controlled trial with group as a between-subjects factor with
three levels (Mindfulness Only (MO), Mindfulness and Compassion (MC), and Waitlist Con-
trol (WL)) and assessment period as a three-level within-subjects factor (baseline, one-week
post-treatment, and two-week follow-up). Data was collected between May 25, 2020, and
November 26, 2021, via UT Qualtrics Data Capture, a HIPAA-compliant cloud-based
application.

Inclusion criteria included: (1) Endorses loneliness among top three issues impacting their
life; (2) Currently isolating due to COVID-19; (3) Aged 18-70 years old; (4) Fluent in English;
(5) Access to the Internet with teleconferencing capabilities; (6) Access to a private setting to
complete the intervention; (7) Demonstrates understanding of the constraints of the interven-
tion; and (8) Denies suicidality. Exclusion criteria included: (1) Endorses trauma as a primary
concern; (2) Endorses depression a primary concern; and (3) Has a severe mental illness (e.g.,
bipolar disorder, schizophrenia, borderline personality disorder).

Participants provided written informed consent via Qualtrics. After signing the informed
consent document, participants were randomized to one of the three conditions: (1) one-hour
mindfulness only telehealth intervention (MO); (b) one-hour mindfulness and compassion tel-
ehealth intervention (MC); and (c) one-week waitlist control (before randomization to an
active intervention; WL). The one-hour intervention followed the Single Session Mindfulness
Intervention for Loneliness (SSMILe) protocol which is available at the following link: https://
doi.org/10.17605/OSF.IO/9DTNS [29]. The compassion module was reserved to be completed
only by those in the mindfulness and compassion condition. The study flow is detailed in
Fig 1. Specific components of this intervention are outlined below. All study procedures were
approved by the University of Texas at Austin IRB, NCT04414826.

Randomization. We utilized block randomization with a block-size of 6. Block randomi-
zation was conducted in R by the first author using the blockrand package [30]. This code is

Assessed for eligibility
n =450 Excluded n =359
i Did not meet inclusion/exclusion criteria n=308

Declined to participate n=51

Bascline assessment
n=91

l

l Randomization

Mindfulness Alone (MO) ‘ ’

Mindfulness + Compassion (MC) ‘ ’
n=731

v
Waitlist Control (WL)
n=30

n=30

| One-week post-treatment
n=9

2-week follow-up
n=11

!

.
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n=15
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| ’ One-week post-treatment |
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Fig 1. Consort flow diagram. Some participants failed to complete their one-week post-treatment assessment but completed their two-
week follow-up assessment. Two participants were excluded due to not meeting eligibility criteria (n = 1, MO; n = 1, WL MC).

https://doi.org/10.1371/journal.pone.0299300.g001
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available. Participants were enrolled and randomized by the second author. Allocation was
concealed from the primary clinician of the study. The study was single-blinded (participants
were theoretically blind to the intervention condition although it would be possible to deduce,
but the clinician could not be blinded due to the nature of the interventions).

Sample size estimation. We conducted a simulation study to test the power to confidently
reject the null across a range of sample sizes per group (10, 15, 20, and 30). We conducted 100
simulations of each model for the primary outcome variable and evaluated power by determin-
ing the proportion of times we rejected the null using an 89% Highest Density Interval (HDI)
with a custom Region of Practical Equivalence (ROPE) interval using the rope_range function.
30 participants per group provided > 90% power for each planned test. The planned sample
size was intended to accommodate a reasonable degree of attrition, but was not specifically
tested in the power analysis. The R syntax used for the simulations is available.

Intervention components

The intervention consisted of a single one-hour-long telehealth session conducted by a doc-
toral student in clinical psychology via a HIPAA-complaint teleconferencing platform. Partici-
pants were sent an email the morning of their scheduled intervention appointment, including
the appointment time and hyperlink (using HIPAA-compliant Zoom). Immediately after the
intervention appointment, participants were provided a survey link where they were asked to
provide feedback on their appointment. At this time, participants were also provided with a
handout discussing specific topics and skills covered during the intervention.

During the intervention appointment, the taught skills were presented as a hierarchy, build-
ing off one another and capable of being practiced independently. At the end of each skill
module, time was provided to discuss participant takeaways and answer questions. Partici-
pants were provided the option to turn their video and audio off for the duration of each
exercise.

Rapport-building and psychoeducation. The first ten minutes of the intervention
(approximately) involved psychoeducation on the constructs of loneliness and mindfulness.
Study clinicians used participants’ own examples to individualize the intervention and build
rapport. Participants were first provided information on the differences between “being alone”
and feeling lonely. Consistent with previous literature, the therapists contextualized loneliness
as an uncomfortable emotion that often results in engagement in ineffective coping behaviors
(e.g., avoidance) [31,32]. Then, mindfulness was introduced as an effective tool for coping
with loneliness by lessening the subjective distress attached to this emotion [33,34].

Skill practice: Awareness. Awareness was presented as a tool for centering one’s attention
on the present moment [34]. This skill was practiced via belly breathing, where each partici-
pant was instructed to focus on the sensations of breathing in their stomach for two to three
minutes. Participants were instructed to note any sensations and to refocus their attention if
they found their mind wandering.

Skill practice: Non-reactivity and non-judgment. The second mindfulness skill taught
centered around two facets of acceptance: non-judgment of and non-reactivity to inner experi-
ences [35]. This skill module was presented as a method for sitting with the discomfort associ-
ated with loneliness and creating “space” between this discomfort and reflexive reactions
[32,34]. Participants were first prompted to scan their bodies for uncomfortable thoughts or
physiological sensations associated with their subjective experience of loneliness. If feelings of
loneliness were not present, participants were asked to scan their bodies for other uncomfort-
able sensations. Participants were given the option to identify an uncomfortable thought if
they could not identify any uncomfortable sensations.
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Once participants identified an uncomfortable sensation or thought, they were instructed
to focus on it in a non-judgmental, curious manner. Again, an emphasis was placed on refo-
cusing attention if they found their minds wandering. Last, participants were informed they
could return their awareness to their breath if focusing on their chosen uncomfortable thought
or sensation became too overwhelming. Participants were encouraged to make this switch
with a non-judgmental attitude. Participants practiced this exercise for approximately two to
three minutes.

Skill practice: Compassion. Those assigned to the mindfulness and compassion interven-
tion were taught a third skill related to compassion. First, compassion, or feelings of warmth
and care, was differentiated from empathy or sharing others’ feelings [36]. This skill module
was presented as a method for becoming familiar with what compassion physiologically feels
like to recognize one’s underlying behavioral motivations better. Participants were instructed
to think of a person, place, object, or spiritual or religious figure that consistently evokes feel-
ings of warmth, love, kindness, or whatever compassion feels like to them [29]. They were
encouraged to focus their attention on any sensations that arose after evoking this feeling. Like
previous exercises, they were instructed to notice and refocus their attention if their mind wan-
dered. Participants were encouraged to re-evoke feelings of compassion if they dissipated. This
skill was practiced for two to three minutes.

Measures

Primary outcome measure. Revised UCLA Loneliness Scale-8 (ULS-8) [37]. The ULS-8 is
an 8-item self-report measure that assesses subjective feelings of loneliness and social isolation.
Participants were asked to rate how often they experience each item on a 4-point scale from
“never” to “often.” Individual item scores were summed to provide an overall loneliness score,
with higher scores indexing greater feelings of loneliness. The ULS-8 is highly correlated with
the ULS-20 (r = 0.91) and demonstrated adequate internal consistency in the current sample
(Cronbach’s alpha = 0.76) [37].

Secondary outcome measure. Perceived Stress Scale (PSS) [38]. The PSS is a 10-item scale
that assesses subjective feelings of stress. Participants were asked to rate how often they felt or
thought each item on a 5-point scale from “never” to “very often” in the past week. Individual
item scores were summed to provide an overall score. The 10-item PSS demonstrated adequate
internal consistency in the current sample (Cronbach’s alpha = 0.76).

Exploratory outcome measures. Patient Health Questionnaire- 8 (PHQ-8) [39]. The
PHQ-8 is an 8-item scale assessing the severity of depressive symptoms. Participants rated
how often they were bothered by each problem on a 4-point scale from “not at all” to “nearly
every day” in the past week. Participants who endorsed a score of 15 or greater on this measure
(e.g., “moderately severe”) and who endorsed these symptoms as a primary concern were
excluded from participation [39]. The PHQ-8 has demonstrated strong construct validity,
specificity, and sensitivity [39]. This measure demonstrated adequate internal consistency in
this sample (Cronbach’s alpha = 0.76).

Generalized Anxiety Disorder- 7 (GAD-7) [40]. The GAD-7 is a 7-item self-report measure
that assesses the severity of anxiety symptoms. Participants were asked to rate how often they
have been bothered by each symptom on a 4-point scale from “not at all” to “nearly every day”
in the past week. The total score was taken by summing individual item scores. Higher scores
represent greater severity of anxiety symptoms. This measure demonstrated adequate internal
consistency in this sample (Cronbach’s alpha = 0.85).

Treatment Validity Measure. Credibility/Expectancy Questionnaire (CEQ) [41]. The CEQ is
a 6-item measure that examines how credible (i.e., convincing and logical) the individual
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thinks treatment is and how much they believe they will experience improvements because of
treatment (“expectancy”) [41,42]. The credibility subscale (comprised of three items) is rated
on a 9-point scale from “not at all logical” to “very logical”. Expectancy subscale items are
rated from 0 to 100% in ten percentage point increments. This questionnaire demonstrated
adequate internal consistency in this sample (Cronbach’s alpha = 0.87).

Data analysis

Interim analysis. An interim analysis (n = 86) was conducted and reported in a master’s
thesis [unpublished]. The results of this interim analysis are consistent with those of the pres-
ent analysis.

Present analyses. All analyses were completed in R version 4.1.2, using the brms package
[43]. We conducted Bayesian multilevel models to address the primary outcomes, with ran-
dom intercepts for each individual. All participants who completed the intervention were
included in the analyses. Missing data was imputed using one-step multiple imputation with
the integrated solution provided by brms as detailed below. To address the pre-registered
hypotheses, we tested the effects of active treatment conditions against the waitlist-control at
the 1-week follow-up for self-reported loneliness and stress as well as compared self-reported
loneliness and stress between the active conditions at the 2-week follow-up. Exploratory pre-
registered analyses replicated this analytic approach (active conditions compared against wait-
list control at 1-week and between active conditions at 2-weeks) for self-reported symptoms of
anxiety and depression. Pre-registered hypotheses were tested using weakly informative priors
as well as uninformative priors (centered on zero). There were several deviations from the pre-
registered approach: (1) rather than use 89% intervals, we use 95% intervals which is more
standard; (2) we did not use a ‘rope_range’ function given the use of the narrower confidence
interval; (3) multiple imputation was conducted within the models (using mi() specification
which uses the model and priors to generate a distribution of plausible values for each missing
data point) instead of external imputation with the mice package because it more readily takes
into account the priors and multilevel nature of the data and the imputation accuracy can be
examined using posterior predictive checks. We report Bayes Factors (BFs) computed using
the hypothesis function. For models with weakly informative priors, we tested the bias of the
parameter estimates by comparing them to models with uninformative priors. All syntax and
data needed to reproduce the results reported is available at https://osf.io/bd4t3.

Results
Demographics

This study’s sample comprised 91 adult participants. The mean age for the sample was 27.32
years. Approximately 60.44% of the sample was female, 61.54% was White or Euro-American,
and 76.92% was not Hispanic or Latino. The majority (76.92%) of the sample was recruited
from the community (the remainder from the undergraduate research pool at the University
of Texas at Austin). Demographic information can be found in Table 1.

Primary outcome

There was evidence suggesting that neither the mindfulness + compassion (MC) b = -1.60,
95% Highest Density Interval (HDI) [-3.52, 0.33], Bayes Factor (BF) = 0.67 nor mindfulness
only (MO) b =-0.78, 95% HDI [-2.82, 1.24], BF = 0.24 interventions decreased loneliness
meaningfully compared to the waitlist control condition at the 1-week follow-up.
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Table 1. Participant demographics.

Age
CEQ Credibility
CEQ Expectancy

GAD-7
PSS
PHQ-8
ULS-8

Female
Prefer not to answer

Hispanic/Latino
Prefer not to answer

Race

American Indian or Alaska Native

Asian
Black or African American

White
Other
Prefer not to answer

Recruited from community

Mindfulness Only Mindfulness and Compassion Waitlist
(n=31) (n=30) (n=30)

M (SD) M (SD) M (SD)
25.79 (7.99) 28.63 (12.42) 27.48 (11.72)
6.92 (1.22) 6.85 (1.03) 6.50 (0.83)
24.28 (10.66) 32.10 (11.98) 27.95 (15.76)
8.14 (4.37) 8.10 (5.43) 7.28 (4.54)
22.55 (4.04) 20.67 (3.89) 21.79 (4.58)
9.38 (3.79) 10.30 (4.75) 8.07 (4.67)
23.69 (4.69) 23.63 (4.33) 23.00 (4.39)
N (%) N (%) N (%)

16 (52%) 20 (67%) 19 (63%)

3 (10) 0 1(3)

6 (19) 3(10) 7(23)
3(10) 1(3) 1(3)

1(3) 0 0

4(13) 4(13) 9 (30)

2(7) 3(10) 2(7)

18 (58) 22 (73) 16 (53)
2(7) 1(3) 2(7)

4(13) 0 1(3)

23 (74) 26 (87) 21 (70)

CEQ = Credibility/Expectancy Questionnaire. GAD-7 = Generalized Anxiety Disorder— 7. PSS = Perceived Stress Scale. PHQ-8 = Patient Health Questionnaire- 8.

ULS-8 = Revised UCLA Loneliness Scale-8.

https://doi.org/10.1371/journal.pone.0299300.t001

Comparing the two intervention conditions, there was evidence against a meaningful dif-
ference at the 1-week follow-up b = -0.88, 95% HDI [-2.88, 1.12], BF = 0.26 or the 2-week fol-
low-up b =0.56, 95% HDI [-1.42, 2.52], BF = 0.21. There was also no meaningful main effect
of time at the 1-week follow-up b = -0.82, 95% HDI [-1.85, 0.20], BF = 0.31; however, at

2-week follow-up there was a meaningful main effect of time b = -2.36, 95% HDI [-3.36, -1.36],
BF > 1,000. All results reported used multiple imputation as described in the methods section.

Secondary outcome

At the 1-week follow-up for perceived stress there was an effect of mindfulness + compassion
b =-3.75,95% HDI [-6.95, -0.59], BF = 3.63, but not for mindfulness only b = -1.10, 95% HDI
[-4.47,2.27], BF = 0.37, compared to the waitlist condition.

There were no meaningful differences between the intervention conditions at the 1-week b
=-2.09, 95% HDI [-5.56, 1.47], BF = 0.74 or 2-week b = 1.23, 95% HDI [-2.23, 4.67], BF = 0.44
follow-ups. There was also no meaningful main effect of time at the 1-week follow-up across
conditions b = -1.23, 95% HDI [-3.17, 0.70], BF = 0.43; however, at 2-week follow-up there was
a meaningful main effect of time b = -2.22, 95% HDI [-4.15, -0.29], BF = 2.44. All results
reported used multiple imputation as described in the methods section.

Exploratory outcomes

There was a meaningful effect of mindfulness + compassion compared to waitlist on symp-
toms of depression b =-3.01, 95% HDI [-5.22, -0.78], BF = 7.14 and anxiety b = -3.79, 95%

PLOS ONE | https://doi.org/10.1371/journal.pone.0299300 March 13, 2024 7/12


https://doi.org/10.1371/journal.pone.0299300.t001
https://doi.org/10.1371/journal.pone.0299300

PLOS ONE

Efficacy of a single session mindfulness based intervention

Table 2. Outcome variables across groups by assessment period.

Baseline 1-week Follow-Up 2-week Follow-Up
MO MC WL MO MC WL MO MC
(n=31) (n=30) (n=30) (n=9) (n=12) (n=22) (n=14) (n=20)
ULS-8 23.69 23.63 23.00 24.70 21.10 23.09 21.90 21.30
(4.69) (4.33) (4.39) (3.97) (3.06) (3.74) (3.36) (4.28)
PSS 22.55 20.67 21.79 24.90 18.20 21.86 19.20 20.20
(4.04) (3.89) (4.58) (6.29) (7.06) (3.58) (5.09) (3.25)
GAD-7 8.14 8.10 7.28 9.67 5.33 9.81 8.71 5.50
(4.37) (5.43) (4.54) (5.05) (2.74) (4.86) (4.21) (2.98)
PHQ-8 9.38 10.30 8.07 9.89 5.92 8.09 7.71 6.85
(3.79) (4.75) (4.67) (6.66) (3.23) (5.20) (3.38) (4.77)

Values are presented as Mean (Standard Deviation). ULS-8 = Revised UCLA Loneliness Scale-8. PSS = Perceived Stress Scale. GAD-7 = Generalized Anxiety Disorder-
7. PHQ-8 = Patient Health Questionnaire- 8.

https://doi.org/10.1371/journal.pone.0299300.t002

HDI [-6.99, -0.53], BF = 4.83 at the 1-week follow-up. There was no meaningful effect of mind-
fulness only compared to waitlist on symptoms of depression b = -0.59, 95% HDI [-2.89, 1.76],
BF = 0.26 or anxiety b = -1.53, 95% HDI [-4.79, 1.78], BF = 0.51 at the 1-week follow-up.
There were no meaningful differences between mindfulness + compassion compared to
mindfulness alone at the 1-week follow-up for symptoms of depression b = -1.08, 95% HDI
[-3.83, 1.70], BF = 0.38 or anxiety b = -1.50, 95% HDI [-4.39, 1.45], BF = 0.51 or at the 2-week
follow-up for symptoms of depression b = 0.33, 95% HDI [-2.46, 2.97], BF = 0.39 or anxiety b
=-1.54, 95% HDI [-4.38, 1.34], BF = 0.52. Table 2 highlights mean scores on each outcome var-
iable by group and time point. Tables 3 and 4 summarize the results of our two primary com-
parisons: (1) waitlist condition versus active conditions (Table 3); and (2) mindfulness
+ compassion versus mindfulness alone (Table 4). All results reported used multiple imputa-
tion as described in the methods section.

Discussion

This was the first single session mindfulness intervention intended to specifically target symp-
toms of loneliness. Given the degree to which the COVID-19 pandemic has led to increases in

Table 3. Waitlist versus active condition outcome analyses.

ULS-8 PSS PHQ-8 GAD-7
Predictors Estimates CI (95%) Estimates CI (95%) Estimates CI (95%) Estimates CI (95%)
Intercept 24.06 22.53-25.58 21.71 19.33 - 24.13 7.89 5.98-9.83 7.49 5.72-9.24
WLMC -1.73 -4.09-0.65 -1.45 -5.07-2.10 -0.35 -3.24-2.55 -1.54 -4.08-1.04
WLMO 1.01 -1.27-3.28 2.13 -1.53-5.63 1.58 -1.22-4.44 1.01 -1.53-3.59
t:tl -0.67 -1.52-0.18 -0.00 -1.50-1.54 -0.31 -1.32-0.72 1.18 -0.35-2.71
WLMC:t1 -1.60 -3.52-0.33 -3.75 -6.95 - -0.59 -3.01 -5.22--0.78 -3.79 -6.99 - -0.53
WLMO:t1 -0.78 -2.82-1.24 -1.10 -4.47 - 2.27 -0.59 -2.89-1.76 -1.53 -4.79-1.78
Random Effects
@ 3.61 11.37 4.83 11.20
Too 10.74 34 26.64 14 16.48 i 8.70
ICC 0.75 0.70 0.77 0.44
N 50 4 50 i4 50 iq 50 9

ULS-8 = Revised UCLA Loneliness Scale-8. PSS = Perceived Stress Scale. PHQ-8 = Patient Health Questionnaire- 8. GAD-7 = Generalized Anxiety Disorder- 7.

https://doi.org/10.1371/journal.pone.0299300.t003
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Table 4. Active condition (mindfulness + compassion versus mindfulness alone) outcome analyses.

Predictors Estimates
Intercept 24.25
MC -0.64
t:tl -0.82
t:t2 -2.36
MC:tl -0.88
MC:t2 0.56
Random Effects

d 4.44

Too 11.64 34
ICC 0.72

N 50 1

https://doi.org/10.1371/journal.pone.0299300.t004

PSS PHQ-8 GAD-7
Estimates CI (95%) Estimates CI (95%) Estimates CI (95%)
23.14 20.96-25.30 9.55 7.96-11.14 8.59 7.07-10.11
-2.38 - 5.19-0.38 -247 -4.52--0.41 -2.41 -4.25--0.53
-1.23 -3.17-0.70 -1.01 - 2.46-0.45 -0.53 -2.07-1.04
-3.36--1.36 -2.22 -4.15--0.29 -1.29 -2.71-0.12 -0.53 -2.05-1.01
-2.09 -5.56-1.47 -1.08 - 3.83-1.70 - 1.50 - 4.39-1.45
1.23 -2.23-4.67 0.33 -2.46-2.97 - 1.54 -4.38-1.34
16.74 9.41 11.05
18.45 4 9.14 4 5914
0.52 0.49 0.35
50 iq 504 50 iq

loneliness and stress, it was important to consider ways to address this concern in a relatively
accessible and brief way. Contrary to our expectations, there was no meaningful effect for
either intervention on loneliness compared to waitlist at the 1-week follow-up and we did not
find any group differences between the active intervention conditions at the 1-week or 2-week
follow-ups. However, we did find that by the 2-week follow-up there was a moderate decrease
in loneliness across both conditions. Without a control condition, however, further research is
needed to determine whether this change is truly an effect of the intervention or related to nat-
ural attenuation of loneliness over time.

Our secondary and exploratory analyses indicated that at the 1-week follow-up the mindful-
ness + compassion condition, but not the mindfulness only condition, had meaningful reduc-
tions across perceived stress, symptoms of depression and anxiety compared to the waitlist
condition. It is worth noting that we did not find any meaningful differences between the two
mindfulness conditions at the 1-week or 2-week follow-ups. Taken together, these findings
suggest that a single session (1 hour) mindfulness intervention with a compassion component
may be effective for reducing perceived stress, symptoms of anxiety, and symptoms of depres-
sion compared to no intervention. The effect sizes in the current study are somewhat smaller
than in previous research which also had much longer intervention protocols (e.g., 8 sessions)
and this difference is in line with comparisons between other single session interventions (e.g.,
for depression) and longer treatment protocols. We did not find meaningful differences
between the mindfulness conditions, however. It may be that incorporating a compassion
component leads to modest reductions in symptoms in the short-term. The lack of meaningful
differences between the active intervention conditions may reflect the brevity of the compas-
sion component (participants spent only 5-10 minutes learning about and practicing compas-
sion) and the lack of longer follow-up assessments. Future research might test a longer
compassion component to determine whether greater attention to this aspect in the context of
a brief intervention for loneliness and stress is more helpful.

The present study had several limitations that are important to note. First, the sample size
was small. We attempted to minimize this through the use of Bayesian analysis, which is well-
equipped to handle data from small samples. Second, the follow-up period was short. Longer
follow-up may provide better insight into the efficacy of the mindfulness interventions on
loneliness as well as the role of compassion compared to mindfulness alone. It is possible that
our short follow-up periods failed to capture delayed effects of our intervention. Third, the
sample was non-clinical and most participants reported mild-moderate symptoms of anxiety
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and depression. Additionally, in some respects our sample was not diverse, with every partici-
pant requiring access to the Internet with videoconferencing capabilities and the majority of
participants identifying as White. Lastly, the loneliness measure did not provide a symptom
time window. This may have led to heterogeneous interpretation of when the loneliness symp-
toms were in reference to; given the relatively short follow-up duration this is an important
limitation. Consequently, our results should be interpreted with caution. Future research with
larger and more diverse samples may enhance generalizability of our findings.

These findings suggest that a single session mindfulness intervention can lead to meaning-
ful reductions across a range of clinical concerns, including perceived stress, anxiety, and
depressive symptoms. This brief single session mindfulness intervention offers an approach
that can be easily adopted in a range of contexts. It is important for future research to evaluate
this approach with larger samples and to examine whether changes in symptoms are main-
tained over longer periods of time.
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