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Abstract: Loneliness is a significant risk factor for substance use, however, impacts of treatments on
loneliness are relatively unexplored. Living in a rural location is a greater risk factor for loneliness.
This study examined data from a quasi-experimental study in rural Appalachia, comparing the
effectiveness of Mindfulness-Based Relapse Prevention (MBRP) versus Treatment as Usual (TAU)
among adults receiving MOUD in outpatient therapy. Our objective was to determine whether
observed reductions in self-reported craving, anxiety, depression, and increased perceived mindful-
ness would also improve loneliness reports. Eighty participants (n = 35 MBRP; n = 45 TAU) were
included in the analysis from a group-based Comprehensive Opioid Addiction Treatment program.
Outcomes tracked included craving, anxiety, depression, mindfulness, and loneliness as measured
by the Revised UCLA Loneliness Scale (R-UCLA). A linear mixed model ANOVA determined the
significance of the treatments on changes in loneliness scores at baseline, 12 weeks, 24 weeks, and
36 weeks post-recruitment. Both groups reported significantly reduced loneliness over the course
of the study (F = 16.07, p < 0.01), however there were no significant differences between groups.
Loneliness was also significantly positively (p < 0.01) correlated with anxiety (0.66), depression (0.59),
and craving (0.38), and significantly (p < 0.01) inversely correlated (−0.52) with mindfulness. Results
suggest that participation in MOUD group-based outpatient therapy has the potential to diminish
loneliness and associated poor psychological outcomes. Thus, it is possible that a more targeted
intervention for loneliness would further diminish loneliness, which is important as loneliness is
linked to risk for relapse.

Keywords: medication for opioid use disorder outpatient therapy; treatment; intervention; loneliness;
R-UCLA

1. Introduction

Substance use disorder (SUD) is prevalent in the United States and is defined as
problematic and disordered use of substances such as alcohol, cannabis, cocaine, heroin,
hallucinogens, inhalants, prescription opioids, sedatives, stimulants, and/or other drugs,
according to the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(DSM-5) criteria [1,2]. It is currently estimated that 20 million people aged 12 and older
struggle with substance use disorders in the United States [3]. Furthermore, the use of
opioids has become a national health crisis with over 80,000 Americans dying from opioid-
related overdoses in 2021 [4]. Hence, there is a continuing need for research and treatments
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targeting potential risk factors for opioid use disorder (OUD), which is defined by DSM-5
diagnostic criteria as the disordered use of a prescription opioid, heroin, or both [5].

Existing literature has shown that Americans with psychological problems or psychi-
atric diagnoses are more likely to develop SUD and use opioids than Americans without
these illnesses [6–8]. Loneliness is a significant stressor that has been consistently linked to
negative physical, social, and psychological health outcomes [9–11]; including depression
and anxiety, as well as with the use of alcohol, cigarettes and other substances [12–15].
Although loneliness prevalence varies by country and age group, it is typically highest
among adults [16]. The national prevalence of loneliness in the United States is estimated
to be between 11–22% for adults [17,18], and 35% for adults aged 45 and older [19]. One
U.S. study found that 76% of sampled community-dwelling adults reported moderate or
high levels of loneliness [20].

It is important to distinguish loneliness from social isolation. Social isolation is the
lack of social contact and regular human interaction, while loneliness is the distressing
feeling associated with being alone or isolated [21]. It is possible for people to be socially
isolated and not lonely; contrarily, it is also possible to feel lonely while in the company of
others. Loneliness and social isolation have both been associated with negative outcomes,
such as mortality and mood and anxiety disorders [19,22,23]. While literature studying the
relationship between social isolation and loneliness is sparse, an increase in social isolation,
or a reduction in social networks, is a predictor of loneliness [24].

Loneliness has already been identified as a risk factor for opioid use [25–27]; and
associated with relapse in people with OUD, women with depression and in treatment
for OUD, and for people who use methamphetamine [26,28,29]. Thus, it may be critical to
assess for and address loneliness as part of SUD treatment, yet this is not part of routine
care for people with SUD [26,30]. Although mental health treatments that target loneliness
have been developed [31,32], a recent systematic review identified only nine longitudinal
studies that investigated loneliness in SUD treatment [13], and even fewer highlighted
a need to investigate interventions for loneliness during OUD treatment [13]. Given the
limited studies on loneliness, mindfulness and SUD treatment, there is a continuing need
to study loneliness and its impact on recovery among those receiving treatment for OUD.
In addition, these prior studies were predominantly conducted in urban areas, leaving a
significant gap in the literature when seeking to understand the impact of loneliness on
people who live in rural areas like Appalachia, a known area of extreme disparity in SUD.

Rurality, Loneliness, and SUD

Appalachia is a rural region of the United States spanning 205,000 square miles, from
New York State to Mississippi [33]. Appalachia has also been disproportionately affected
by opioid overdoses and overdose death rates compared to the rest of the United States [33].
West Virginia, in particular, has the highest drug overdose deaths per capita, with rates
peaking at 52.8 per 100,000 people in 2019 [34]. The highest proportion of these overdose
deaths was from opioid misuse [34]. COVID-19 has reversed any effects of overdose
reduction; recent estimates show overdose death increased from 2019 to 2020 by 45% in
West Virginia [35].

West Virginia’s rural characteristics may also play a role in barriers to adequate
healthcare. Nearly half of West Virginia’s counties do not provide waivers to prescribe
buprenorphine, an evidence-based treatment for OUD [36]. Living in a rural location is
also a substantially greater risk factor for social isolation and loneliness [37,38]. Despite
these facts, there is a dearth of research on loneliness in substance-using, rural populations,
and especially Appalachian populations.

The current study is a secondary analysis of data examining loneliness levels among
adults receiving Medication for Opioid Use Disorder (MOUD) in outpatient therapy in a
rural Appalachian state as part of an intervention testing the effectiveness of Mindfulness-
Based Relapse Prevention (MBRP). Conducted over a period of 36 weeks, the intervention
from which these data are derived demonstrated significantly reduced self-reported crav-
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ing, anxiety, and depression as perceived mindfulness increased among MBRP/MOUD
participants when compared to treatment as usual (TAU) cognitive behavioral therapy
MOUD participants [39]. The intervention was not designed with the intent to address
loneliness among participants, nor has there been any empirical investigation into an
intervention’s potential impact on loneliness. However, there is a clear theoretical premise
for such an investigation given previous research connecting loneliness to SUD.

Examining depression and anxiety is also important for the purposes of this study,
given that these factors have been found to be prevalent in rural populations [40], and
are also associated with loneliness and OUD [22,41]. Mood disorders often co-occur with
SUD [41], therefore the results from the current study are more robust by also measuring
depression and anxiety in addition to loneliness.

Existing evidence suggests that craving may also potentially influence substance use,
specifically in OUD treatment populations [42]. Craving symptoms have been found to be
associated with depression, anxiety, and negative social exchanges [42]. The importance of
social support in the context of OUD treatment is highlighted by evidence demonstrating
that daily positive social exchanges, that is, social support and positive interactions with
others, helped reduce cravings experienced by patients in OUD treatment [42], providing
additional evidence to study loneliness during OUD treatment. Thus, craving was included
in the study as an indicator of future substance use, and as a factor that may be influenced
by loneliness.

Mindfulness is also an important factor to consider when examining loneliness and OUD
treatment. Mindfulness interventions specific to SUD address the relapse cycle by cultivating
the awareness of triggers, attending mindfully to the discomforts the triggers elicited, and
teaching targeted skills to cope with craving, thus facilitating the recovery process [43,44].

Systemic reviews, as well as individual randomized controlled trials, have shown that
mindfulness-based interventions can significantly reduce loneliness [45–48]. Mindfulness
training has been demonstrated to reduce loneliness in participants throughout the course
of 6 to 8-week interventions [47]. However, when examined in the context of MOUD
treatment, recent research suggests loneliness and other indicators of mental health (e.g.,
depression, anxiety, etc.) and well-being were not significantly reduced by MOUD alone
after the first 6 months of treatment [49]. This research highlights a clear need for behavioral
therapy and support in tandem with MOUD during treatment, such as mindfulness.

Thus, our study objective was to determine whether loneliness levels would improve
among adults in MOUD outpatient treatment also receiving behavioral therapy. Our
overall hypothesis was that over the course of the study, as participants engaged in the
recovery process addressing psychological processes associated with OUD (e.g., anxiety,
depression, and craving), reports of loneliness would also decrease. Anxiety, depression,
and craving were included in the study owing to their relationship to loneliness in the
literature. However, given the preliminary nature of the study, no hypotheses were made
regarding between-group differences in loneliness reports.

2. Materials and Methods

Data were derived from a study conducted from September 2017–December 2019
that included participants recruited during the intermediate stage of treatment (patients
with at least 90 consecutive days substance free) from a large, Mid-Atlantic university’s
Comprehensive Opioid Addiction Treatment (COAT) program. Project investigators met
with interested and eligible participants to describe the study, administer consent, and
conduct baseline data assessments. Participants were then given the option to enroll in
MBRP plus MOUD or remain in TAU MOUD. MBRP/MOUD group participants were
assigned to attend bi-weekly 60-min group therapy sessions for 24 weeks. For a full
description of the intervention, see Zullig et al. [39]. The referent university’s Institutional
Review Board approved this study.

All analyses were conducted in SAS version 9.4. Descriptive statistics were first
calculated followed by a linear mixed model ANOVA where fixed effects are reported
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in the results. For this analysis, we were specifically interested in determining whether
loneliness levels would improve among intervention participants. Linear mixed models
(also called multilevel models) are a method for analyzing data that are non-independent,
multilevel/hierarchical, and longitudinal, which allowed us to explore the difference
between effects within and between groups. Linear mixed models effectively use all of
the available data to estimate change over time and is a preferred method to last value
carried forward methods often used in intent-to-treat analyses. The analysis controlled
for the demographic variables age, sex, marital status, education levels, employment
status, and insurance specified a priori. We also used ANOVA to examine the correlations
between the changes in loneliness at 36 weeks for the baseline demographic variables.
Cohen’s d was used to calculate effect sizes to determine the magnitude of statistically
significant findings. Lastly, we performed a series of correlations at baseline to assess the
strength of the association between perceived loneliness and negative psychological health
outcomes [9–11] including depression and anxiety. An alpha level of 0.05 was used to
determine the statistical significance of all analyses.

Measures

Study outcomes were participants’ self-reported craving, depression, and anxiety lev-
els; mindfulness; and loneliness. All measures were administered at baseline, after 12 weeks,
post-intervention (24 weeks), and again 36 weeks post-intervention to MBRP/MOUD and
TAU/MOUD study participants.

Craving symptoms. Craving symptoms were measured by the 14-item Desire for
Drugs Questionnaire (DDQ). Response options are (a) strongly disagree, (b) disagree,
(c) undecided, (d) agree, and (e) strongly agree with values from 1 (strongly disagree) to
5 (strongly agree) assigned. The sum of the response values (range 14–70) was the outcome
of interest with higher values indicative of greater cravings. The DDQ has previously
demonstrated acceptable validity and internal consistency reliability with estimates above
0.80 [50]. The baseline internal consistency estimate for the DDQ in this study was 0.78.

Depression. Depression was assessed using the 5-item Overall Depression Sever-
ity and Impairment Scale (ODSIS). Each item has 4 response options that are summed
(range 0–20) with a total score of 8 or higher used to determine a depression diagnosis
(correctly classifies over 80%). The scale has demonstrated acceptable validity and internal
consistency reliability with estimates exceeding 0.91 [51]. The baseline internal consistency
estimate for the ODSIS in this study was 0.89.

Anxiety. Anxiety was assessed using the 5-item Overall Anxiety Severity and Impair-
ment Scale (OASIS). Each OASIS item has 4 response options that are summed (range 0–20)
with a total score of 8 or higher used to determine an anxiety diagnosis (correctly classifies
over 80%). The scale has demonstrated acceptable validity and internal consistency reliabil-
ity with estimates exceeding 0.80 [52,53]. The baseline internal consistency estimate for the
OASIS in this study was 0.92.

Mindfulness. Mindfulness was measured with the 39-item self-report 5-Facet Mindful-
ness Questionnaire (FFMQ). Response options are (a) never or very rarely true, (b) rarely
true, (c) sometimes true, (d) often true, and (e) very often or always true with values from
1 (never or very rarely true) to 5 (very often or always true). For this study, the sum of the
responses for the total scale were divided by 5 (range 1–5) with higher values indicating
greater mindfulness. The FFMQ has demonstrated adequate validity and internal consis-
tency with estimates ranging from 0.75 to 0.91 for the five subscales in prior research [54].
The baseline internal consistency estimate for the FFMQ total scale in this study was 0.89.

Loneliness. Loneliness was assessed using the 20-item Revised-UCLA Loneliness
Scale (R-UCLA) [55]. This scale is a self-report Likert scale, with 4 answer options for
each item: (1) never, (2) sometimes, (3) often, and (4) always. Nine of these 20 items are
reverse-scored; the minimum score for this scale is 20, while the maximum is 80, with lower
values indicating improved perceptions of loneliness. The R-UCLA scale is considered the
gold standard for measuring loneliness given (1) its ease of administration, (2) acceptable
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reliability and validity [56], and (3) ability to measure change over time [56,57]. The
prevalence of loneliness in many studies using the R-UCLA indicate feeling lonely “at
least some of the time” [58], with a threshold of 44 or greater for the full 20-item UCLA
scale [59]. Therefore, it is the scale most often used in studies of loneliness, particularly as
those pertaining to SUD [13]. The baseline internal consistency estimate for the R-UCLA in
this study was 0.92.

3. Results

A total of 80 participants were included in the analysis (MBRP/MOUD, n = 35; TAU/MOUD,
n = 45). The intervention flow chart is provided in Figure 1 and group baseline demographics are
located in Table 1. The overall sample mean age was 36.3 (SD = 8.7).
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Table 1. MBRP Intervention Demographic Data by Group and Total (N = 80).

Demographic TAU (n = 45) MBRP (n = 35) Total p-Value

Marital Status 0.63
Single 28 (60.9%) 18 (39.1%) 46

Married 8 (50.0%) 8 (50.0%) 16
Divorced or Separating 9 (50.0%) 9 (50.0%) 18

Sex 0.12
Male 24 (64.9%) 13 (35.1%) 37

Female 21 (51.2%) 20 (48.9%) 41
Other 0 (0.0%) 2 (100.0%) 2
Race n/a

White 45 (56.3%) 35 (43.8%) 80
Employment 0.95

Full Time 18 (58.1%) 13 (41.9%) 31
Part Time 8 (53.3%) 7 (46.7%) 15

Unemployed 19 (55.9%) 15 (44.1%) 34
Education 0.10

Did Not Finish High School 3 (37.5%) 5 (62.5%) 8
High School

Graduate/GED 30 (66.7%) 15 (33/3%) 45

Some College or Greater 11 (40.1%) 16 (59.3%) 27
Insurance 0.59
Medicaid 34 (52.3%) 31 (47.8%) 65
Medicare 3 (0.6%) 2 (0.4%) 5
Private 7 (70.0%) 3 (30.0%) 10

TAU = Treatment as Usual; MBRP = Mindfulness Based Relapse Prevention (Intervention).



Int. J. Environ. Res. Public Health 2022, 19, 13481 6 of 12

For categorical characteristics in Table 1, no significant differences were detected
at baseline between MBRP/MOUD and TAU/MOUD participants within marital sta-
tus (p = 0.63), sex (p = 0.12), employment (p = 0.95), education (p = 0.10), or insurance
(p = 0.59). A t-test comparing groups in age revealed MBRP/MOUD group participants
were statistically significantly (p = 0.02) younger (M = 34.9, SD = 6.9) than TAU group
participants (M = 37.3, SD = 10.3). However, the effect size for this difference was small
(Cohen’s d = 0.21), suggesting this difference was not practically important.

Results of the regression analysis are located in Figure 2. Results suggest both
MBRP/MOUD and TAU/MOUD groups reported significantly reduced loneliness over
the course of the study (F = 16.07, p < 0.0001, Cohen’s d = 0.20) even after controlling for
the covariates. However, no significant differences in loneliness reports were detected in
the interaction between weeks and groups over the 36-week time period (F = 0.88, p = 0.35).
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Nevertheless, given the sharper reductions in reported loneliness scores observed
among MBRP/MOUD participants in comparison to the TAU/MOUD participants between
the baseline and 12-week data, we investigated the decline in loneliness across time in the
MBRP/MOUD group and found significance (F = 13.83, p < 0.001). This exploratory result
suggests loneliness decreased in the MBRP/MOUD group more than the TAU/MOUD
group from baseline to 12 weeks.

ANOVA results examining the correlations between the changes in loneliness at 36
weeks for the baseline demographic variables yielded no statistically significant findings.
The p-values for these analyses were 0.85 for age, 0.79 for sex, 0.09 employment, 0.48 for
education, and 0.34 for insurance.

Loneliness was significantly positively (p < 0.01) correlated with anxiety, depression,
and craving. Specifically, baseline correlation coefficients between loneliness and anxiety,
depression, and craving were 0.66, 0.59, and 0.38, respectively. Loneliness and mindfulness
were also significantly (p < 0.01) inversely correlated at baseline r = −0.52. However,
when separated by intervention condition (i.e., MBRP/MOUD and TAU/MOUD), the
associations between mindfulness and loneliness were stronger for individuals in the
MBRP/MOUD group. For instance, the baseline correlation coefficient between loneliness
and mindfulness in the MBRP/MOUD group was −0.59 (p < 0.01) in comparison to the
TAU/MOUD group r = −0.39 (p < 0.05).
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4. Discussion

Although loneliness has been identified as a possible risk factor for SUD or OUD [26,27]
in cross-sectional studies and as a possible reason for relapse [25] in qualitative research,
limited research has explored the longitudinal association between loneliness and its cor-
relates among those receiving MOUD in outpatient treatment [13]. Moreover, we were
able to locate only two longitudinal studies on outpatient OUD treatment. The first was
conducted with urban adults receiving buprenorphine treatment and suggests that very
lonely adults with substance use disorder may have more difficulty with cessation [60]. For
instance, participants in their study with the highest levels of loneliness were most likely to
have non-prescribed opioids present in their oral fluid or urine during drug testing [60].
The second was also conducted with participants in a large metropolitan city receiving
MOUDs and no behavioral therapy and found loneliness was not significantly reduced
after six months treatment [49].

Findings from the current study suggest both TAU/MOUD and MBRP/MOUD groups
reported statistically significantly reduced perceptions of loneliness over the course of the
intervention, however the effect was “small”. It is worth underlining that although the
effect size was small, these results were found despite the fact that neither TAU/MOUD
nor MBRP/MOUD were specifically designed with the intent of addressing loneliness
among participants.

In addition, no significant differences in loneliness reports were detected in the inter-
action between weeks and groups. Nevertheless, additional exploratory analysis detected
a significant intervention effect where loneliness decreased in the MBRP/MOUD group
more sharply when compared to the TAU/MOUD group over the first 12 weeks. However,
analyses examining the correlations between the changes in loneliness at 36 weeks for the
baseline demographic variables yielded no statistically significant findings. The results
suggest age, sex, employment status, education levels, and insurance status were not
important confounders.

This is not the first study to postulate that a mindfulness intervention has potential to
help with loneliness. A recent systematic review with meta-analysis on mindfulness as a
treatment for loneliness concluded that mindfulness intervention was useful in relieving
loneliness among participants with no mental health conditions [47]. In addition, Creswell
and colleagues reported that mindfulness based programs can help with loneliness and
isolation in adults [45]. However, the current study may be the first to document that
loneliness can be diminished in people with OUD with concurrent psychological problems
where between 43% to 49% of the sample (depending on group) reported anxiety above the
clinical threshold and between 38% to 65% of the sample reported depression above the
clinical threshold [39].

The higher initial levels of reported loneliness in this population are congruent with
prior scientific literature indicating that people with substance use disorder experience
loneliness [28]. This knowledge paired with the findings of statistically significantly lower
levels of loneliness at 36-weeks post recruitment is consistent with the research suggest-
ing that engaging in social changes during the early phase of OUD treatment may lead
to loneliness [13,60,61].

This study presents new information about loneliness and its relation to healing
in people with OUD. The information begins to fill a critical need for knowledge and
could be used to inform designs for more precise interventions among individuals who
experience loneliness and have SUD. Current treatment programs often encourage patients
to avoid previous friendships or associations in order to avoid substance use triggers or
opportunities [60]. This is a needed lifestyle change for successful recovery but programs
do not always offer ways to combat the loneliness and isolation that can ensue when a
person enters treatment. Acknowledging loneliness as a potential real problem that occurs
when people with SUD try to heal will mean incorporating strategies that target loneliness
and isolation into treatment programs.



Int. J. Environ. Res. Public Health 2022, 19, 13481 8 of 12

It is also key to avoid conflating social isolation with loneliness when treating OUD.
The unique constructs of isolation and loneliness require different treatment, plans to
rebuild a supportive network and frequent contacts, and plans to address the maladaptive
thinking that often accompanies loneliness. Recent research has shown that mindfulness
training may be effective at reducing loneliness and increasing social contact for adults [46].
Therefore, although speculative, the reduction in perceived loneliness within both groups
over the 36-week intervention may, in part, be attributed to the fostering of new social
groups and increased social support that were created throughout the course of treatment.
Loneliness may have improved over time in both groups due to the sharing of common
experiences which fosters social supports in treatment groups. Group therapy has been
recognized as the treatment of choice for SUD for decades owing to addiction being
associated with depression, anxiety, isolation, denial, shame, and the need for social
skills building [62].

The correlational findings are not surprising given that loneliness has been positively
associated with both depression and anxiety in previous research, and is a known precursor
to a variety of mental illnesses [63,64]. The correlations from the current study support
the current narrative identifying loneliness as a predictor for anxiety and depression. As
perceptions of loneliness decreased, so did reports of depression and anxiety. The inverse
association between loneliness and mindfulness is also consistent with the expectation
that increased perceived mindfulness would be associated with decreased, or improved,
perceptions of loneliness in the present study, regardless of treatment [46].

This study is one of the first to offer information about the relationship between
loneliness and drug craving. Prior studies have reported loneliness and drug cravings
as independently associated with depression and anxiety [65]. In fact, loneliness and
drug craving have typically been coupled together and studied as a combined effect on
substance use, depression, and anxiety [65]. While there is a direct relationship between
loneliness and substance use itself [13,30,65], the relationship between loneliness and drug
craving alone is understudied. Future studies should include measures of loneliness, social
connectedness, and social isolation in order to better understand the influence of each
on use and relapse, as well as to further understand how the psychological construct of
loneliness influences cravings. This is important since cravings are both psychological
and physiological.

Limitations

The study employed a quasi-experimental study design, and therefore, selection bias
and confounding cannot be ruled out given that participants were not randomized to
groups. A statistically significant difference between groups at baseline was detected for
age, however age was not a significant predictor in the analysis. No other significant demo-
graphic differences were detected between groups at baseline. We also cannot definitively
conclude that the OUD treatments caused the positive reductions in loneliness reports given
the study design. Future randomized controlled trials are necessary to fully understand
the effect of interventions targeting loneliness in this population. Our study sample also
identified primarily as white, which while representative of the Appalachian region, it does
limit generalizability to other populations. It is also possible that our sample size may have
left the study somewhat underpowered. Quantitatively, MBRP/MOUD participants experi-
enced approximately 2.5 times more improvement in loneliness from baseline to 12 weeks
than TAU/MOUD participants and consistently better loneliness levels throughout the
intervention. Studies with larger samples may have different conclusions [39].

5. Conclusions

Study results provide additional support to the literature suggesting that loneliness
may be an important construct to address for individuals in MOUD treatment. The preva-
lence of loneliness in this study and in existing research [13] coupled with the dearth of
empirical studies conducted in the context of MOUD treatment make it critical to con-
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tinue this work. Novel interventions are needed for people with OUD so that they are
implementable on a large scale. While interventions for loneliness in populations who use
substances are sparse, some intervention studies have demonstrated success in diminishing
loneliness in other populations. For example, interactive workshops and the LISTEN
intervention demonstrated effectiveness in an elderly Appalachian population [31]. Other
potential strategies include mindfulness training, social support interventions and social
cognitive training [32,46]. Results from the current study suggest that testing the potential
transferability of these successful strategies to populations who use substances offers future
researchers potential avenues to explore. In addition, full consideration will be given
on how these findings could inform the design of telehealth-based interventions. Future
qualitative studies could provide additional insights into understanding what mattered
most to people with OUD who experience loneliness.

Recognizing loneliness as a unique health risk worthy of assessment and intervention
in this population and others will be key to treating people who experience loneliness. The
current study was conducted pre-pandemic but it is important to note that there may be
even a greater need to include loneliness when studying addiction due to increases in both
addiction and loneliness reported during the COVID-19 pandemic [12,57,66].
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