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1. Loneliness, a Universal Issue

Interpersonal relationships are a fundamental human need [1]. Indeed, having strong
social and personal relationships contributes to multiple forms of physical and mental
health and well-being [2,3]. Loneliness is part of life. Whether frequently or rarely, all
humans know the deep and passing pangs of loneliness, of feeling dejected, unimportant,
forgotten, and alone [4]. The results of recent studies have revealed an increase in the
number of people who state that they have nobody to confide in, demonstrating a significant
loss of social contacts compared to past generations [5]. Loneliness may be reactive, when
it is experienced as a reaction to a life event, or essential, when it is interwoven into one’s
personality [6]. There are several variables that are associated with loneliness, such as
living alone, being unmarried, not participating in social groups, and having fewer friends
to turn to in times of need [7]. Additionally, lack of social support, be it from a close family
or friends, may further exacerbate the experience of loneliness [8].

McCullough [9] observed that when one does not feel related to others, feels that
one does not matter to them, the feeling of loneliness tends to increase. In the study by
A. Flett et al. [10], the authors examined the relationship between belief in mattering to
others and loneliness in a sample of 232 undergraduate students. Their results revealed a
robust and significant correlation between feeling that one does not matter to others and
experiencing loneliness.

Although some may be more vulnerable to the effects of loneliness, it would appear
that all are bound to experience this feeling [11]. But who are the lonely? In a study in
which lonely people were asked about their experiences, responses such as feeling detached,
distanced, and isolated were highlighted. The lonely reported that they feel unimportant,
that they do not matter to others, that they are, sometimes, even unnoticed by those around
them, and that while they may be surrounded by caring people, they feel that no one
cares [6].

In addjition, the public health implications of loneliness are considerable, given its far-
reaching impact on both quality of life and overall health. The results of numerous studies
have established clear links between loneliness and adverse health outcomes, including
worse cardiovascular and cognitive health [12], a risk factor for dementia and Alzheimer’s
disease [13], greater likelihood of stroke [14], increased risk of depression [15], and elevated
mortality [16].

The present Special Issue includes a variety of articles and studies, the results of which
highlight the richness of the experience of loneliness and capture its effects across different
age groups and life journeys. This Special Issue is divided into five conceptual sections:
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2. Part 1: Defining and Assessing Loneliness

Mills et al. (Contribution 1) focused, in their study, on loneliness in adults with opioid
use disorder. They highlighted the psychological correlates of loneliness and its effects on
those struggling with addiction.

Rokach et al. (Contribution 2) describe, in their article, the development and validation
of a scale aimed at assessing how loneliness is expressed and experienced in intimate rela-
tionships. They review the Loneliness in Intimate Relationships Scale (LIRS) in their article.

3. Part 2: Loneliness and Physical and Mental Disorders

Vallee (Contribution 3) highlights the association between loneliness and cardiac
problems. Indeed, as the current literature indicates, in general, a positive correlation
between loneliness and atherosclerotic cardiovascular disease was found.

Einav & Margalit (Contribution 4) investigated the feeling of loneliness before and
after the COVID-19 pandemic, as many individuals experienced loneliness and social
alienation during this particular period. They found lower levels of loneliness and a sense
of coherence among those questioned before the COVID-19 pandemic compared to those
measured after the pandemic.

Patrono et al. (Contribution 5) also sought to determine the impact that COVID-19 had
on young adults living in Italy. They found an alarming positive correlation between the
length of experienced loneliness and youth rule-breaking behaviour.

Goldberg et al. (Contribution 6) address the isolation and related stigma of family
members who live with and care for those with mental health problems. Their results
indicated that those living with a mentally ill relative experienced comparatively higher
levels of stigma by association compared with those who did not live with such a relative.
The authors reported that both groups experienced moderate levels of loneliness and noted
that the cohabiting relatives perceived themselves as lacking support from friends and
other family members.

4. Part 3: Loneliness in Various Age Groups

Wright & Silard (Contribution 7) examined loneliness in young adult workers in
Western Europe. Their results indicated that workers feel invisible at work, have a thwarted
sense of belonging to their employers, and consequently experience regular relational
deficiencies due to automation and individualisation of work practices.

Ezeokonkwo et al. (Contribution 8) focused their study on older adults and examined
the relationship between their interpersonal goals and loneliness. Their results showed
that interpersonal goals were significantly negatively associated with loneliness. In other
words, those with higher compassion and self-image goals experienced less loneliness.

Ramirez Lépez (Contribution 9) examined the role of functional deficits, depression,
and cognitive symptoms in Mexican older adults on their perceived loneliness. Loneliness
was found to be associated with depression and low levels of instrumental activities of
daily living but not with cognitive impairment.

5. Part 4: Loneliness and Destructive Behaviours

Herczyk et al. (Contribution 10) focused on a sample of individuals with substance
abuse disorder and explored the association between loneliness and mindfulness in this
particular population. They found that rates of loneliness, depression, and anxiety did
not differ between those who continued treatment and those who did not. They noted
that rates of mindfulness, which was associated with effective treatment in preliminary
findings, were significantly lower among those not retained versus those retained.
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Rokach & Chan (Contribution 11) focus on love and the devastating effects of infidelity.
It is acknowledged that infidelity, and its negative effects, is relatively prevalent among
Western societies. In this particular study, infidelity was associated with loneliness, which
may be the cause as well as the result of infidelity, in addition to the association between
infidelity and stress and heartache. Infidelity can damage a loving, romantic relationship
to the point of its demise.

Yong, R.K.E. (Contribution 12) explored the effects of unemployment and living alone
on loneliness and suicidality in Japan. Their results indicated that unemployment and
living alone each elevated the risk of suicidality, with the highest rate among unemployed
men aged 40-59 living alone. Among women, interaction was most evident for those aged
40-59 and 25 and sub-additive at >60.

6. Part 5: Addressing Loneliness

Matthaeus et al. (Contribution 13) conducted a study on online dyadic socio-emotional
vs. mindfulness-based training. They found that a mental training approach, based on
a 12-min novel online practice routine conducted with a partner, was quite effective in
reducing pain and could potentially help address the increasing problem of loneliness in
our society.

Bjorney Urke et al. (Contribution 14) compared the efficacy of a single-tiered vs.
multi-tiered approach at preventing loneliness in students from upper secondary schools
in Norway. The results highlighted that a multi-tier intervention reduced the feeling of
loneliness in the second year of upper secondary school and did so by utilizing a caring
school approach during the students' first year. In contrast, the single-tier intervention
was associated with increased loneliness due to a decrease in the perception of a caring
school climate.

Johnsrud et al. (Contribution 15) sought to explore the effect of outdoor activities on
an individual’s health and loneliness. They examined the impact of garden installations
at inexpensive summer cottages, where dwellers tended and cared for various plants.
They found that maintaining such a garden positively impacts self-perceived well-being
and physical health through exercise and outdoor activities. They also noted that the
allotment garden, which individuals tended to, strongly impacts perceived health, well-
being, and sense of coherence for the individuals, by promoting outdoor activities and
social interaction while preventing feelings of loneliness and isolation.

Cattaneo et al. (Contribution 16) explored how Nature-Based Social Prescription
(NBSPs)-guided group activities could assist people experiencing social isolation and
loneliness. They uncovered a holistic health paradigm linking nature, community, and
well-being, in addition to stark ecological inequities with limited green-space access in
deprived districts, and discovered work challenges that rose as a result of the urgent needs
of individuals facing significant socio-economic challenges in demanding contexts. NBSP
appears to be a promising approach to addressing loneliness.

Dwyer (Contribution 17) views digital interventions, such as artificial intelligence
companions, as methods for fostering connection and mitigating individual negative expe-
riences of loneliness. Based on communication studies and behavioural information design,
the author found that loneliness is understood both as an emotional or interpersonal state
and as a logical consequence of hegemonic digital and technological design paradigms.
The author proposes a model for evaluating and designing digital public health interven-
tions that resist behavioural enclosure and support autonomy, relational depth, systemic

accountability, and structural transparency.
* %
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The impact of loneliness can be devastating and long-lasting. Mijuskovic [17]
poignantly described our social milieu as becoming increasingly contaminated and ironi-
cally claimed separation is becoming one of the only things we share. Although respon-
sibility and commitment toward one another are the true salvation of our communities,
collaboration has dwindled and been replaced by competition (see also Surkalim et al., [18]).

While these structural causes of loneliness are persistent, the experience of loneliness
can be brief, where bouts of the experience have been termed transient loneliness. Loneli-
ness may be experienced occasionally and may not be associated with long-term negative
effects [19]. However, experiencing loneliness on a regular or chronic basis may induce a
host of emotional, behavioural, and cognitive implications [20,21].

Through this Special Issue, we have not only attempted to highlight the destructive
effects of loneliness but also indicate that loneliness need not be a constant companion.
Loneliness can, indeed, be addressed, controlled, and need not rule our lives. It has
been repeatedly demonstrated that the first step in addressing loneliness is what we
have attempted to achieve herein: admit—to ourselves—that we are lonely, recognize and
address the learned helplessness which prevents many individuals from actively improving
their lot in life, explore the reasons that we experience such isolation, and earnestly attempt
to control the loneliness we experience.

Concluding Comments

This Special Issue highlights the multifaceted nature of loneliness, its profound impact
on individuals and communities, and what its alarming rise reveals about our present age.
To this end, this Special Issue includes diverse investigations into the causes and correlates
of loneliness amidst persistent political, technological, economic, and global health chal-
lenges. These studies include works that underscore the troubling links between loneliness
and issues such as anxiety, depression, and substance abuse (Contributions 1 and 10), all
of which appear to be intractable issues plaguing Western societies.

This Special Issue also explores innovative approaches to understanding loneliness
within intimate relationships. While such relationships are often viewed as a safeguard
against loneliness, this research highlights how they can instead contribute to this issue,
particularly when confronted with conflict and infidelity (Contribution 11). Developments
in this area of study are further supported by the introduction of a new Loneliness in
Intimate Relationships Scale (Contribution 2).

Other contributions examine the impact of the COVID-19 pandemic, wherein the
social isolation experienced during lockdowns was linked to heightened levels of lone-
liness thereafter (Contribution 4). Additionally, this research shows that male youths
who lived through the lockdowns exhibited increased rates of rule-breaking behaviours
(Contribution 5). While extensive research will be required to fully contextualize the long-
term psychological effects of this global disruption on millions of individuals, it is already
clear that societies will be grappling with its consequences for many years to come.

Addressing the complex nature of loneliness, this Special Issue also examines its asso-
ciations with both physical and psychological disorders, whereby Vallée (Contribution 3)
draws attention to how loneliness is a risk factor for cardiovascular disease in men, while
Goldberg et al. (Contribution 6) explore the stigmatization faced not only by individuals
with mental illness but also by their families. This stigma is linked to a lack of compassion,
relationships, and understanding and elevated levels of loneliness.

In the included articles, loneliness was acknowledged as a pervasive issue across all
age groups. Younger workers, for instance, often experience loneliness during work
hours, struggling to build meaningful connections with coworkers in modern work-
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places that prioritize competition over collaboration (Contribution 7). Similarly, Urke
et al. (Contribution 14) investigated various approaches to reduce student loneliness. In
contrast, Lopez et al. (Contribution 9) and Ezeokonkwo et al. (Contribution 8) examined
the close relationship between loneliness and older adults, highlighting how a decline in in-
terpersonal goals and instrumental activities can leave individuals increasingly vulnerable
in later life.

These research efforts also included practical approaches to understanding and ad-
dressing loneliness, such as how mindfulness can help mitigate substance abuse disorder
and loneliness (Contribution 10). Similarly, Urke et al. (Contribution 14) showed that
a multi-tier intervention of mindfulness effectively reduced loneliness in students. An-
other study in this Special Issue examined the positive impact of gardening on loneliness,
showing how an improved sense of coherence and increased physical activity can provide
meaningful benefits (Contribution 15).

The 17 included papers reveal the complexities surrounding the manifestation and
experience of loneliness. They underscore the need for remediation efforts that extend
beyond individual-level interventions to include social and workplace considerations.
The apparent surge in loneliness in modern life has been linked to a raft of social issues,
including the lack of community [7], the decline of “third spaces” [22], and the pervasive
influence of social media and related technologies [23]. Addressing these challenges will
require a herculean effort that includes collective and community-driven contributions.

With the inevitability of future global pandemics and growing concerns about bird
flu [24,25], it is crucial to prioritize efforts to understand and mitigate loneliness, particularly
in the context of the reintroduction of government-mandated social restrictions. It is also
worth reevaluating the heavy reliance on technological solutions for combating loneliness
and fostering sociability. Such approaches have often proven to be of limited efficacy and,
in some instances, may have exacerbated the problem [26,27]. The need to investigate the
associated harms of these technologies is only made more pressing with the introduction of
Al tools and Al-integrated humanoid robotics to explicitly provide “companionship” and
address loneliness [28]. Much like social media, governments appear intent on allowing
these technologies to proliferate without any serious consideration of the harm they might
cause. Because of these existing concerns and developments, emphasizing authentic human
interactions and community-building efforts seems more important than ever. While these
technologies hold the promise of keeping people connected, especially during times of
government-mandated social restrictions, they should be integrated into methods that
enhance and support existing social connections and practices rather than allowing them
to further encroach on how we interact and connect with one another.

Despite the above concerns, research efforts like those presented in this Special issue
offer hope—a powerful confound to loneliness—along with the connections fostered as
academics unite to address this pressing issue. These efforts can inform policy approaches
that emphasize public and professional education programs aimed at raising awareness and
reducing stigma, while ensuring that the negative health consequences of loneliness are not
only recognized but addressed through innovative prevention strategies, comprehensive
assessment frameworks, and targeted treatment approaches. In this spirit, Ami and I
extend our deepest gratitude to the authors of these papers, the diligent reviewers whose
contributions are integral to the journal’s output, the readers who engage with these works,
the wider editorial staff, who made it all possible, and the journal managers for their
thoughtful oversight.
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Our greatest hope is that these efforts will inspire future research and foster connec-

tions within the academic community, empowering us to address loneliness in our work

and personal lives.
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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).

Recruited
(N =80)

[ TAU/MOUD Participants Baseline (n = 45)1 [MBRP/MOUD Participants Baseline (n = 35) }
Dismissed before 12 week | | Dismissed before 12 week
data collection(n = 3) data collection(n = 4)

v

{ 12 week data collection (n = 42) I [ 12 week data collection (n = 31) }
Dismissed before 24 week Dismissed before 24 week
data collection( n=8) data collection(n = 3)

[ 24 week data collection (n = 34) ] [ 24 week data collection (n = 28) l
Dismissed before 36 week Dismissed before 36 week
collection(n =2) collection(n =2)

’ 36 week data collection (n = 32) ‘ I 36 week data collection (n = 26) l

Figure 1. Intervention flowchart.

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 o o
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).
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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).

Self-Report Loneliness Scores Across Time (Range 20-80)

46
45 45.4 =
44
43
42

41.0
41

40 —
39
38

37
Baseline 12 Weeks 24 Weeks 36 Weeks

TAU eom@ue= VBRP

Figure 2. Self-Report Loneliness Scores by Group across the 36 Week Intervention from the Linear
Mixed Model.

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.
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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 expe-
rienced 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
prevalence 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
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continue 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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Abstract: Intimate relationships have been shown to be loneliness positively related to self-esteem.
Happiness and well-being and have also been regarded as a buffer against loneliness. Neverthe-
less, substantive research indicates that intimate relationships and marriage can produce or result
in loneliness and thus seriously affect the person’s physical, emotional and spiritual well-being.
Loneliness in intimate relationships may damage the relationship if it goes on, and thus, this newly
developed scale has been introduced to aid clinicians and researchers in discovering loneliness in
an intimate union so it can be addressed before it negatively affects the union. Since none of the
measures of loneliness tap loneliness as experienced in intimate relationships, a new rating scale,
the Loneliness in Intimate Relationships Scale (LIRS), was developed and tested psychometrically.
The generation of items followed a qualitative approach based on a semi-structured questionnaire
administered to 108 volunteers from the general Israeli population, theoretical and empirical lit-
erature, and assessments of expert psychologists. In a second study (N = 215), a self-report scale
assessing loneliness in intimate relationships was developed. This was followed by psychometric
and construct validity evaluations with a new sample of 306 participants. Analyses revealed that
loneliness in intimate relationships is experienced mainly in terms of three aspects: detachment,
hurt, and guilt. Exploratory and confirmatory factor analyses and validity tests indicate that the
final 14-item Loneliness in Intimate Relationship Scale is a well-structured, reliable, and valid scale
tapping emotional, behavioral, and cognitive manifestations of loneliness in intimate relationships.

Keywords: loneliness; intimacy; intimate relationships; marriage; assessment

1. Loneliness in Intimate Relationships Scale (LIRS): Development and Validation

Establishing and maintaining close intimate relationships with a significant other has
been recognized as a fundamental human motivation [1,2]. Similarly, marriage is perceived
as the most intimate officially sanctioned adult bonding, serving as a primary source of
affection, love, support [3,4] and physical and emotional well-being [5].

In the US, approximately sixty percent of adults (60% of males and 57% of females)
aged 18 and over are married, while overall, 72% have experienced marriage and may
thus be married, divorced, or widowed. Marriage, or a long-term intimate commitment,
is central in Western culture, and although they presently have smaller chances of suc-
ceeding, they are still, by and large, the preferred lifestyles adult [4]. Strong [4] suggested
that intimate relationships buffer against loneliness, positively affect our self-esteem, and
are shown to be related to happiness, contentment, and a sense of well-being [6]. In close
relationships, intimacy has been rated as more important for relationship satisfaction than
autonomy, individuality, freedom, agreement, or sexual satisfaction [7].

This, however, does not prevent the married from experiencing loneliness. For exam-
ple, Tornstam [8] found that 40% of married people in Sweden experienced more loneliness
than unmarried people. It may intuitively seem paradoxical that a person can be both
married and lonely. However, when marriages lose their vitality, spouses become prone to
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loneliness [9]. There is a tendency to believe that marriage and intimate relations tend to
fend off loneliness because a companion is always around. However, Barbour [10] found
that 20% of wives and 24% of husbands are significantly lonely, and as loneliness increases
in the marriage or intimate relationship, so does depression.

Loneliness in marriage may be especially distressing because it is inconsistent with
expectations about marriage and may have a significant effect on one’s physical, emotional
and spiritual well-being [11,12]. As indicated by Fincham and Rogge [13], there are two
approaches that examine the construct of relationship quality. One focuses on the rela-
tionship, or the interpersonal exchange between the couple, namely their interaction, the
manner in which they resolve conflicts, and their communication patterns. The other, the
intrapersonal approach, which the present study took, focuses on subjective judgments of
each partner and her or his evaluation of the marriage or intimate relationship.

Helping couples deal with conflicts, problematic issues, or dissatisfaction is what
marital and couple therapists commonly do. However, in order to be effective, therapy
needs to be clear as to what to focus on and address the specific aspects of the relationship
that need the therapist’s help and attention. There are a variety of assessment tools geared
to examine couple relationships and problematic issues, including the Locke-Wallace
Marital Adjustment Scale [14] the Quality of Relationship Inventory [15], the Brief Romantic
Relationship Interaction Coding Scheme [16], the Kansas Marital Satisfaction Scale [17],
and the Retired Spousal Intrusion Scale [18]. However, although important, valid and
reliable instruments have been developed for assessing different aspects of relationships,
none address the issue of loneliness, which can be highly disruptive and damaging to an
intimate relation.

We, therefore, developed a new scale, the Loneliness in Intimate Relationships Scale
[LIRS], which aims to fulfill this need. It is expected that there may be a moderate asso-
ciation between the present general loneliness scales and the one described herein since
the one that we developed addresses relational issues that were not addressed in the ex-
isting loneliness questionnaires. The present manuscript does not check this assumption,
and that will be addressed by our planned future research project. The present paper
describes research aimed at developing a new scale for assessing loneliness in relationships
for adults and testing its basic psychometric properties regarding reliability and validity.
The development of the Loneliness in Intimate Relationships Scale followed the standard
principles of a non-reactive methodology for questionnaire construction described in the
Standards for Educational and Psychological Testing (APA, 2014). Such methodology ensures
that the scale covers all aspects of the construct and meets the highest validity and reliabil-
ity criteria. Table 1 presents the stages in the development of the Loneliness in Intimate
Relationships Scale.

Table 1. Stages of the development of the loneliness in intimate relationships scale for adults.

Qualitative study aimed to generate items for the Loneliness in Intimate Relationships

Study 1 Scale (LIRS)

Generation of items based on a semi-structured open-ended questionnaire and removal
of overlapping items
Phase II Domains identification and initial classification of items into categories
Collection of items derived from different sources: (1) theoretical and empirical
literature relevant to loneliness in intimate relationships, and (2) impressions,
evaluations and assessments derived from the clinical practice of two expert
psychologists, specialists in couples therapy
Phase IV Item evaluation with respect to clarity, ambiguousness and comprehensibility
Phase V Item reformulation based on the item evaluations
Study 2 Final scale development (N = 215)
Study 3 Structural evaluation (N = 306)
Study 4 Construct validity

Phase |

Phase III
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2. Study 1

Generating items for the loneliness in intimate relationships scale.

Study 1 was designed to generate a large pool of items relevant to loneliness in
intimate relationships, which would serve as the pool for developing the final scale. In the
present study, the collection of items was based on both naive participants” descriptions and
professional literature and therapists” input evaluations based on clinical practice relevant
to loneliness in intimate relationships. Study 1 was therefore carried out as a qualitative
exploration aimed at assessing items and domains of loneliness in relationships.

2.1. Method
2.1.1. Participants

A total of 108 participants from the general Israeli population (70 women) volunteered
to participate in the study. The participants represented a broad range of demographic
characteristics and were solicited from all walks of life. Age ranged between 19 and
59 years (M = 36.09, SD = 10.71). Education ranged between 10 and 18 years (M = 14.00,
SD = 2.17). Seventy-nine (73%) of the participants were in a steady relationship at the time
of the study. The study was approved by the Institutional Review Board of the Center for
Academic Studies.

2.1.2. Semi-Structured Questionnaire

A semi-structured questionnaire was administered, in which the participants were
asked to freely describe their reflections and feelings during an experience in which they
felt lonely during a close/intimate relationship. The participants received the following
instructions, “We are attempting to understand loneliness in intimate relationships by
investigating how it is experienced. We would appreciate your reflections on an experience
of loneliness in an intimate relationship. Please refer to a specific period or situation in
which you felt lonely in an intimate relationship and describe what you felt or thought
through the following five guiding aspects, as listed below. It is important that you to
realize that there are no “right” or “wrong” responses to these aspects/questions. People
are different, and we are interested in your personal experience.”

The participants were then asked to freely refer to the following aspects of the situation:
(1) “Describe, in a number of sentences, the situation/period in which you felt lonely”; (2)
“Describe the thoughts you had about yourself and the relationship”; (3) “Describe the
feelings you had about yourself and the relationship”; (4) “What did you want to happen
to change the feeling of loneliness?”; and (5) “How did you deal with the situation?”
The participants were not given a time limit for answering the questionnaire.

2.2. Results and Discussion
2.2.1. Listing and Categorization of the Data

A qualitative content analysis was performed on the 108 transcripts by two psychology
students after having been trained by the researchers. Data were analyzed according to
the following stages: (1) reduction of descriptions to precise terms; (2) identification of
separate single-content statements; (3) removal of redundant items; (4) initial categorization
of items into clusters. The descriptions reported by the participants yielded a wide range
of statements. In the first stage of the analysis, two psychology students read all 108
protocols and recorded all the statements. Of the 108 transcripts, 533 separate single-content
statements (verbatim) were identified (e.g., “I felt anger,” “I thought our relationship was
over”). Next, similarly worded statements were given a common label. For example, “I felt
lonely” and “I sensed loneliness” were grouped together. Decisions on item grouping were
carried out based on the two judges’ full agreement. A list of 156 different items that were
mentioned by at least one of the 108 participants was obtained.

The three authors then grouped the listed items into non-overlapping categories that
they proposed. Items assessing similar issues were gathered to make up a subscale (cate-
gory). The authors performed the categorization task separately. Inter-judge reliabilities
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were computed using a conservative method of percent agreement between judges for
each category separately (i.e., the percentage of items that two judges grouped in the same
category). The inter-judge agreement on all categories ranged between 0.80 and 0.90. Items
for which there was no judge agreement were removed from the list. This stage resulted in
a 138-item list.

2.2.2. Analysis of Existing Relevant Scales and Clinical Practice

Finally, we made a thorough analysis of existing relevant scales, as follows: Social and
Emotional Loneliness Measure [19], de Jong Gierveld Loneliness Scale [20], Differential
Loneliness Scale [21], Loneliness-Deprivation Scale [22], Loneliness and Social Dissatisfac-
tion Questionnaire—Modified [23], Loneliness Questionnaire [24], Social and Emotional
Loneliness Scale for Adults [25], Revised UCLA Loneliness Scale [26], Social and Emo-
tional Loneliness Scale for Adults [27], and the Social and Emotional Loneliness Scale
for Adults—Short Version [28]. Appraisals derived from the above-mentioned scales and
clinical practice experience yielded an additional 28 items relevant to loneliness in intimate
relationships. These items were added to the item list derived from the semi-structured
questionnaires’ content analysis, such that when an item was identified as belonging to
one of the categories but did not appear in it, the judges added it to that category. When
an item could not be grouped into any of the proposed categories, the judges created a
new category for it. This procedure was carried out separately by three judges: two of the
authors (E.B. & A.R.) and an additional psychology student. Inter-judge reliabilities were
computed, yielding an inter-judge agreement on all categories ranging between 0.81 and
0.89. Items for which there was no full judge agreement were removed from the list. This
procedure resulted in a list of 123 items grouped into 29 content categories.

Next, each item of the 123-item list was evaluated by two psychology students who
worked separately regarding its clarity and comprehensibility. Items that did not meet
these criteria were removed from the list or were rephrased based on an agreement by the
three authors. This procedure resulted in a 66-item list which comprised the first version of
the Loneliness in Intimate Relationship Scale. Table 2 presents the 29-category list derived
from the content analysis of the semi-structured questionnaires, existing relevant scales
and clinical practice. Each category consisted of 2-3 relevant items (e.g., “I felt sadness,”
“I felt that our love is fading”).

Table 2. Categories derived from content analysis of the semi-structured questionnaires, relevant
scales and clinical practice.

Category Name

Pain
Hopelessness
Emotional hurt
Anger
Frustration
Crying
Stress
Lacking partnership
Lack of intimacy
Misunderstanding
Lack of love
Sadness
Unavailability /lack of support
Emotional shut-off
Concerns about the fate of the relationship
Lack of appreciation
Helplessness
Insecurity
Self-blame
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Table 2. Cont.

Category Name

Hope for change
Low self-esteem
Perceived partner’s indifference to the relationship
Disengagement
Fear of end of relationship
Thoughts about suitability
Disrespect
Depression
Sense of failure
Self-pity

3. Study 2

Study 2 was designed to develop a self-report scale assessing loneliness in intimate
relationships based on the results of the content analysis described in Study 1.

3.1. Method
3.1.1. Participants

A total of 215 participants from the general Israeli population (181 women) volunteered
to participate in the study. Age ranged between 20 and 64 years (M = 33.95, SD = 10.49).
Education ranged between 8 and 16 years (M = 12.10, SD = 0.96). Overall, 148 (69%) of
the participants were in a steady relationship at the time of the study, while 65 (30%)
were not. Two participants did not indicate their relationship status. A total of 43 (20%)
participants reported feeling lonely at the time of the study, and 69 (32%) reported that
when they experienced loneliness, it was “on a more or less continuous basis.” The study
was approved by the Institutional Review Board of the Center for Academic Studies.

3.1.2. Loneliness in Intimate Relationships Scale—Version 1

The first version of the Loneliness in Intimate Relationships Scale (LIRS) consisted
of the 66 items derived from Study 1 (see Appendix A). The participants were given the
following instructions: “We are attempting to understand loneliness in intimate relation-
ships by investigating how it is experienced. We would appreciate your reflections on an
experience in which you felt lonely during a close/intimate relationship. Please read each
of the following statements and decide how much it describes what you felt or thought
during a specific period or situation in which you felt lonely in a close relationship. Please
respond according to the following 6-point scale ranging from 1 = totally not describes
my experience to 6 = totally describes my experience. It is important for you to realize
that there are no “right” or “wrong” answers to these questions. We are interested in how
you felt. Please note that in this questionnaire, partner refers to a romantic ‘partner” of
either gender.”

3.2. Results and Discussion
Exploratory Factor Analysis

The analysis was based on the responses of 215 participants, representing an adequate
participants-per-item ratio (1:3.3) [29]. The ratings of the 66 items of the first version of
the Loneliness in Intimate Relationship Scale were subjected to a principal components
factor analysis with oblique factor rotation. Because rotated factors were only modestly
correlated (¥ = 0.39), we reanalyzed the data using a varimax factor rotation. The num-
ber of factors to extract was determined by parallel analysis, which has been shown to
provide more accurate estimates of the number of factors to retain than Kaiser’s criterion
of eigenvalues > 1 [30]. To establish the level for meaningful eigenvalues we conducted a
principal-components factor analysis on random data (“Monte Carlo”) generated from the
raw data. We used O’Connor’s SPSS software [31] to generate the random data set and to
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compute eigenvalues (and 95% Cls) on the random data set. Each parallel data set is based
on column-wise random shufflings of the values in the raw data matrix using Castellan’s
(1992, BRMIC, 24, 72-77) algorithm. The distributions of the original raw variables are
exactly preserved in the shuffled versions used in the parallel analyses. Permutations
of the raw data set are thus. We computed 10,000 datasets, which is considered more
than sufficient. Parallel analysis of the 66 items based on the mean eigenvalues and 95th
eigenvalue obtained from random data indicated a four-factor solution accounting for
55.4% of the items’ variance, with the first factor accounting for 41.6% of the total vari-
ance. However, several items had poor factor loadings on all the factors (L < 0.40) or
had high factor loadings on more than one factor (L > 0.40) and were therefore removed
from the list. The remaining 14 items were subjected to a principal components factor
analysis with oblique factor rotation. Because rotated factors were only modestly correlated
(r = 0.35), we reanalyzed the data using a varimax factor rotation. Parallel analysis of the
14 items based on the mean eigenvalues and 95th eigenvalue obtained from random data
indicated a three-factor solution, accounting for 61.8% of the items’ variance, with the first
factor accounting for 41% of the total variance. Factor 1 includes six items: 5, 8, 10, 11,
12, 13; factor 2 includes four items: 1, 2, 3, 4; and factor 3 also includes four items: 6,7, 9,
14. Table 3 presents item loadings and factors’ statistics. Inspection of item loadings in
Table 3 indicates that all items have distinct loadings on the three factors. Analysis of item
content suggests that factor 1 represents thoughts and feelings concerning detachment and
separation, factor 2 represents feelings of hurt and pain, and factor 3 represents a sense of
guilt and responsibility. The final 14-item version appears in Appendix A.

Table 3. Factor loadings and statistics of the loneliness in intimate relationships second 14-item
version—Study 3.

Factor
Item
Detachment Hurt Guilt
13. I thought about ending our relationship 0.78 0.29 0.08
12. I wondered whether we are suitable 0.74 0.24 0.20
8. Iinvested in the relationship without getting back 0.74 0.21 0-.08
11. I felt that I could not continue like this 0.73 0.35 0.15
10. I felt that I was not important to him /her 0.72 0.26 0.12
5. My husband/partner had no time for me 0.59 0.08 0.19
2. I felt hurt 0.34 0.86 0.06
1. I felt a deep sense of pain 0.24 0.83 0.17
3. I felt insulted 0.23 0.83 0.15
4. I'was very tense 0.36 0.61 0.15
6. I felt that I was not.fulﬁumg my part in 0.02 _0.02 0.78
the relationship
7. 1felt gullty for my mlsdee.ds in the 013 0.24 0.74
marriage/relationship
14. I thought that I was infantile 0.06 0.18 0.61
9. I felt that I was not worthy of his love 0.24 0.03 0.56
Mean 3.41 3.96 2.62
SD 1.38 1.41 1.12
% Explained Variance 40.5% 11.7% 8.7%

Note: Bold and underlined loadings indicate the item’s affiliation to factors.

4. Study 3

Study 3 was designed to validate the structure pattern of the 14-item version of the
LIRS that emerged in study 2 and to analyze its psychometric properties.
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4.1. Method
4.1.1. Participants

A group of 306 participants from the general Israeli population (158 women) volun-
teered to participate in the study. They were recruited from all walks of life. Age ranged
between 18 and 54 years (M = 26.99, SD = 6.95). Education ranged between 8 and 14 years
(M =11.99, SD = 0.44). A total of 135 (44%) of the participants were in a steady relation-
ship at the time of the study, 169 (56%) were not. Two participants did not indicate their
relationship status. Overall, 69 (23%) participants reported feeling lonely at the time of the
study, and 87 (31%) reported that when they experienced loneliness, it was “on a more or
less continuous basis.” The study was approved by the Institutional Review Board of the
Center for Academic Studies.

4.1.2. Loneliness in Intimate Relationships Scale—Version 2 (14 Items)

The 14-item LIRS version was used. The participants were given the instructions
described in Study 2.

4.2. Results and Discussion
4.2.1. Exploratory Factor Analysis

In order to further ensure the structure validity of the LIRS, the goodness-of-fit to
the data of the three-factor solution extracted from the exploratory factor analysis was
compared to an equivalent random model using a structural equation modeling approach
(AMOS, SPSS 21.0). The sample size (N = 306) was adequate for a confirmatory analysis
(Kline, 2011). The equivalent random model was comprised of items 1, 5, 6, 7, 11, and 13 in
factor 1, items 2, 3, 9, and 12 in factor 2, and items 4, 8, 10, and 14 in factor 3. The evaluated
goodness-of-fit indicators included the overall x2. The evaluated descriptive indexes were
the incremental fit index (IFI), the comparative fit index (CFI), and the root-mean-square
error of approximation (RMSA), being complementary descriptive indexes (Schumacker &
Lomax, 2012). The results of the confirmatory analyses comparing the goodness-of-fit to
the data of the original and random three-factor models for the final 14-item version of the
LIRS are presented in Table 4.

Table 4. Goodness-of-fit of the confirmatory analyses of the original and random models of the
english version of the LIRS (14 items)—Study 3.

2

2 X 14
Model X df Difference Difference IFI CFI RMSA pRMSA
Original 246.44 *** 74 0.91 091 0.09 <0.001
Random 619.04 *** 74 372.60 <0.001 0.72 0.71 0.16 <0.001

Note: **p < 0.001.

As shown in Table 4, the original three-factor model fit the data well. Although the x>
was significant (which is expected with large samples), all the descriptive indexes indicated
a satisfactory goodness-of-fit. Moreover, the x? difference between the original and random
models was significant, and all descriptive indexes of the random model indicated a poor
fit to the data for the random model. Standardized factor coefficients are presented in
Figure 1. Finally, as indicated in Figure 1, the three factors were moderately related.

Taken as a whole, the exploratory and confirmatory factor analyses indicate that the
final 14-item version of the Loneliness in Intimate Relationship Scale (LIRS) is a well-
structured and reliable scale depicting emotional, behavioral, and cognitive reactions and
coping with loneliness in intimate relationships.
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Figure 1. Standardized coefficients for the LIRS final version three-factor model—Study 3.

4.2.2. Confirmatory Factor Analysis

In order to further ensure the structure validity of the LIRS, the goodness-of-fit to
the data of the three-factor solution extracted from the exploratory factor analysis was
compared to an equivalent random model using a structural equation modeling approach
(AMOS, SPSS 21.0). The sample size (N = 306) was adequate for a confirmatory analysis
(Kline, 2011). The equivalent random model was comprised of items 1, 5, 6, 7, 11, and 13 in
factor 1, items 2, 3,9, and 12 in factor 2, and items 4, 8, 10, and 14 in factor 3. The evaluated
goodness-of-fit indicators included the overall x. The evaluated descriptive indexes were
the incremental fit index (IFI), the comparative fit index (CFI), and the root-mean-square
error of approximation (RMSA), being complementary descriptive indexes (Schumacker &
Lomax, 2012). The results of the confirmatory analyses comparing the goodness-of-fit to
the data of the original and random three-factor models for the final 14-item version of the
LIRS are presented in Table 4.

As shown in Table 4, the original three-factor model fit the data well. Although the x?
was significant (which is expected with large samples), all the descriptive indexes indicated
a satisfactory goodness-of-fit. Moreover, the x? difference between the original and random
models was significant, and all descriptive indexes of the random model indicated a poor
fit to the data for the random model. Standardized factor coefficients are presented in
Figure 1.

Taken as a whole, the exploratory and confirmatory factor analyses indicate that the
final 14-item version of the Loneliness in Intimate Relationship Scale (LIRS) is a well-
structured and reliable scale depicting emotional, behavioral, and cognitive reactions and
coping with loneliness in intimate relationships.

5. Study 4

The purpose of this study was to assess the construct validity of the LIRS. Specifically,
we performed two sets of concurrent validity tests. We tested the relationships between the
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subscales of the LIRS and other scales tapping close but different constructs, namely general
loneliness, social loneliness, interpersonal needs, and depression. All these concepts were
expected to be moderately positively associated with all LIRS subscales. We also compared
the levels of loneliness in intimate relationships as established by the LIRS subscales
for individuals who described their experience of loneliness in intimate relationships as
continuous with those who described it as a specific state-related event. It was predicted
that levels of loneliness in intimate relationships would be elevated for the former group.
All of the above evidence would provide further support for the psychometric strength of
the LIRS.

5.1. Method
5.1.1. Participants

The 306 individuals who participated in study 3 took part in the present study.

5.1.2. Measures

The 14-item version of the Loneliness in Intimate Relationships Scale (LIRS) developed
in studies 1-3 was used. The participants were given the instructions described in study 3.
This final version of the LIRS was comprised of three subscales: detachment (6 items), hurt
(4 items), and guilt (4 items). The score for each subscale is computed by averaging the
ratings of the relevant items, with higher scores reflecting greater feelings of detachment,
hurt, and guilt. Study 4 revealed satisfactory internal reliabilities for all three subscales
(0« =0.86, 0.87, 0.64 for the detachment, hurt, and guilt subscales, respectively.

The Revised UCLA Loneliness Scale (UCLA-R) [32] is the most widely used self-report
measure of loneliness for both adolescents and adults. The scale consists of 20 items, of
which 10 are positive (e.g., “There are people I can talk to”) and 10 are negative (e.g.,
“People are around me but not with me”). Respondents are asked to indicate how often
(1 = never, 2 = rarely, 3 = sometimes, or 4 = often) they feel the way described in each
item. Positive items (1, 4, 5, 6, 9, 10, 15, 16, 19 and 20) were reverse-coded prior to analysis.
The total score is the sum of all 20 items, with higher scores reflecting greater feelings
of loneliness. The UCLA-R scale has been found to have high internal consistency, with
o =96 and test-retest reliability = 0.94 [26,33]. In the present study, the UCLA-R also had a
high internal consistency (x = 0.91).

The Social and Emotional Loneliness Scale for adults—short version (SELSA-S) is
a 15-item questionnaire that measures loneliness as a multidimensional construct. The
SELSA-S has three 5-item subscales: romantic loneliness, family loneliness, and social
loneliness. In the present study, we used only the social loneliness subscale (e.g., “I feel part
of a group of friends”). Items are rated on a 7-point Likert scale that ranges from 1 (strongly
disagree) to 7 (strongly agree). Items 1, 2 and 4 were reverse-coded prior to analysis.
The total score is the mean of all 5 items, with higher scores reflecting greater feelings
of social loneliness. The SELSA-S has been shown to be a reliable and valid measure of
adult loneliness [28]). In the present study, the social loneliness subscale had high internal
reliability (oc = 0.82).

The Interpersonal Needs Questionnaire (INQ) [34,35] is a 15-item self-report measure
of interpersonal needs tapping perceived burdensomeness (6 items) and thwarted belong-
ingness (9 items). Respondents indicate the degree to which statements are true for them
on a 7-point Likert-type scale that ranges from 1 (“not true for me at all”) to 7 (“very true
for me”). Items 7, 8, 10, 13, 14 and 15 were reverse-coded prior to analysis. The total scores
are the mean of all the items in the relevant subscales, with higher scores reflecting greater
feelings of perceived burdensomeness and thwarted belongingness. The INQ has shown
evidence of high levels of validity (Van Orden et al., 2012). Internal consistencies of the
INQ scales in the current study were high (INQ-TB « = 0.92, INQ-PB o = 0.74).

The Beck Depression Inventory (BDI) [36] is a questionnaire consisting of 21 groups of
statements referring to different aspects of depression. Respondents are asked to endorse
statements characterizing how they have been feeling throughout the past two weeks.
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The maximum total score for all 21 items is 63. The BDI has shown evidence of high levels
of validity and reliability [36,37].

All the scales were administered in a counter-balanced order in two forms. No order
effect was found.

5.2. Results and Discussion

The means and standard deviations for the different measures are presented in Table 5.
Pearson correlations among the LIRS subscales (see Table 6) suggest that detachment is
highly associated with hurt (r = 0.63), whereas guilt has lower associations with both
detachment (r = 0.28) and hurt (r = 0.34).

Table 5. Descriptive statistics of the study measures—Study 4.

Scale M SD 95% CI
LIRS
Detachment 3.44 1.37 3.29-3.59
Hurt 3.97 1.40 3.81-4.14
Guilt 2.62 1.12 2.49-2.76
UCLA 38.41 11.25 37.25-39.60
SEISA (Social) 2.64 1.25 2.51-2.79
INQ
Perceived burdensomeness 1.58 1.13 1.45-1.72
Thwarted belongingness 3.46 0.77 3.38-3.54
BDI 11.14 9.86 8.69-11.05

Table 6. Pearson correlations between the LIRS subscales and loneliness and depression measures.

LIRS Subscales

Detachment Hurt Guilt
UCLA 0.20 *** 0.27 *** 0.34 ***
SELS-A (Social) 0.18 ** 0.19 *** 0.27 ***
INQ
Perceived burdensomeness 0.16 0.16 0.19 ***
Thwarted belongingness 0.24 *** 0.18 *** 0.24 ***
BDI 0.31 *** 0.31 *** 0.30 ***

Note: ** p < 0.003; *** p < 0.001.

The relationships between the LIRS three subscales and loneliness and depression
measures were computed in order to assess the validity of the LIRS (see Table 6). Bon-
ferroni’s formula was used to adjust the « level from 0.05 to 0.05 divided by fifteen, or
0.003. Only values of p < 0.003 were considered to be significant. It was hypothesized
that all three subscales of the LIRS would be positively but moderately associated with all
other measures.

As indicated in Table 6, most of the correlations between the LIRS subscales and the
criteria variables were in the expected positive direction, indicating that greater loneliness
in intimate relationships is related to higher levels of reported general and social loneliness
and greater interpersonal needs and depression. The non-significant associations between
the detachment and hurt subscales of the LIRS and the perceived burdensomeness subscale
of the INQ provide support for the discriminant validity of the LIRS, which refers to the
distinctiveness of different constructs [38]. These results validate the LIRS as tapping
loneliness and social detachment tendencies, yet measuring new and unique aspects of
loneliness, namely loneliness in intimate relationships, which are not addressed by any
other measure.

To further validate the LIRS as a measure of loneliness in intimate relationships, we
compared the patterns of its subscales between individuals who reported that when they
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experienced loneliness, it was on a more or less continuous basis, with those reporting that
it was related to a specific occasion. The results are presented in Table 7.

Table 7. Descriptive and Inferential Statistics of LIRS by Type of Loneliness.

Type of Loneliness

LIRS Subscales Continuous Specific F (1, 280) 17’2,
M SD M SD
Detachment 4.04 1.27 3.30 1.33 19.09 *** 0.06
Hurt 4.44 1.24 3.89 1.37 9.87 *** 0.03
Guilt 3.00 1.23 2.46 1.03 14.70 *** 0.05

Note: **p < 0.001.

A multivariate analysis of variance (MANOVA) conducted on the three LIRS subscales
means with the type of loneliness (continuous/specific) as IV revealed a significant mul-
tivariate effect of type of loneliness, F (3, 278) = 9.09, p < 0.001. As expected, univariate
analyses (see Table 7) revealed that the level of loneliness in intimate relationships is greater
for individuals who experienced loneliness in a relationship on a continuous, not state-
related basis, compared with individuals whose loneliness experience was more specific
and state-related. This pattern emerged for all three LIRS subscales.

Finally, despite not having preliminary hypotheses regarding gender differences in
LIRS scales, we wished to explore them. The results are presented in Table 8. A multivariate
analysis of variance (MANOVA) conducted on the three LIRS subscales means with gender
as IV revealed a significant multivariate effect of gender, F (3, 299) = 9.14, p < 0.001. Uni-
variate analyses revealed that women experience significantly higher levels of detachment
and hurt, while men experience significantly higher levels of guilt.

Table 8. Descriptive and Inferential Statistics of LIRS by Gender.

LIRS Subscales Men Women F (1, 301) 11%,
M SD M SD
Detachment 3.22 1.36 3.63 1.36 6.77 ** 0.02
Hurt 3.65 1.38 4.24 1.38 13.55 *** 0.04
Guilt 2.76 1.19 2.50 1.06 416 % 0.01

Note: * p < 0.05, ** p < 0.01, ** p < 0.001.

Taken as a whole, the results of Study 4 provide support for the validity properties of
the LIRS.

6. Conclusions

Various pitfalls, stumbling blocks, and hazards, such as hurt feelings, ostracism,
jealousy, lying, and betrayal, may harm emotional relations and feelings of love [39]. We
want and need to be loved by our intimate partners and hope that our relational value—the
degree to which our partner considers our intimate relationship valuable, important, and
close—is as high as we perceive it to be. It is painful to discover that our partner may
perceive it as lower than we would like it to be perceived. A dissonance is thus created
between what we envision it to be and what our partner apparently sees in it. Should
relational devaluation occur, and we are no longer thought of as positively as before, we
experience pain, anger, hurt, and loneliness [40,41] described ideal romantic love as a
situation where the one I love loves me back since “Out of all the people she could love,
she chooses to love me. That suggests that the reason why she loves me should be to do
with the things that set me apart from others” (p. 163). When those feelings seem to change,
when one stops feeling so valued and special to their partner, it may lead to their feeling
neglected, unappreciated, and thus lonely. When one is not as important to one’s lover as
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one knows one was in the past, it ushers in loneliness, sadness, and longing to recreate
what was, what made one feel so good and special in the first place.

The newly created scale is expected to be valuable, not only for researchers in the
areas of loneliness and marital relationships but for clinicians as well, who would be able
to identify specific shortcomings in the relationships which contribute to loneliness and
thus be able to more specifically address them.

7. Limitations

There are several scales in use for assessing relationships, couple’s satisfaction, and
loneliness. However, none addresses the specific issue of loneliness that may exist in inti-
mate relations, which needs to be identified and measured. The present study was designed
to integrate theoretical frameworks of loneliness in intimate relationships with empirical
data, resulting in the development of a new scale, the Loneliness in Intimate Relationships
Scale (LIRS). The preliminary versions of the LIRS were based on semi-structured ques-
tionnaires administered to a large heterogenic Israeli sample and on analyses of existing
relevant scales. Exploratory and confirmatory factor analyses resulted in a well-structured
14-item scale depicting emotional, behavioral, and cognitive reactions and coping with
loneliness in intimate relationships. The analyses revealed that the experience of loneliness
in intimate relationships encompasses three main aspects: detachment, hurt, and guilt.
Rokach and Brock [12] developed a scale to explore the qualitative aspects of loneliness in
general. Their five-dimensional model included those very same factors: the hurt, which is
a salient ingredient of loneliness, the hurt that follows feeling alone and unwanted, and
the detachment that some people resort to in order to prevent further rejections, hurt, and
pain. The LIRS evidenced excellent reliability levels with internal consistency estimates
in the 90s. Furthermore, construct validity tests showed that, as expected, the LIRS sub-
scales are positively related to higher levels of reported general and social loneliness and
greater interpersonal needs and depression and are more prevalent among individuals
who experienced loneliness in a relationship on a continuous, not state-related, basis.

Being connected is one of the most important human needs. It is so important that
it affects not only emotional and physical well-being but is directly related to mortality
rates. Studies have demonstrated a steep rise in mortality rates among socially isolated
individuals [42]. However, being lonely does not necessarily reflect being unconnected
with other human beings. The empirical and clinical literature conceptualizes loneliness as
a two-dimensional construct, discriminating between objective loneliness, which reflects
the quantity of one’s social interactions, and subjective loneliness, which concerns the
quality of those interactions and reflects dissatisfaction with one’s social relationships,
or as described by Weiss [43], as a “gnawing, chronic disease without redeeming features”
(in [44], p. 446). Nevertheless, these two aspects of loneliness are not necessarily associated.
According to Gottman's [44,45] Distance and Isolation Cascade model, deterioration of
marital distress can eventually result in disengagement, isolation, and loneliness. Gottman
depicts the process leading from emotional flooding within a relationship to the feeling
that any attempt to discuss problems will be pointless and futile—an approach that will
eventually lead to emotionally parallel lives. When a couple reaches this advanced stage of
relational deterioration, there is a complete absence of expressions of love and affection, and
the partners experience emotional isolation, disengagement, and loneliness. Partners then
find themselves emotionally uninvolved with and unavailable to each other. This “empty
shell” marriage, which is characterized by partners’ disengagement and indifference, is a
common antecedent of loneliness [46].

Marriage, similarly to any long-term intimate relationship, is an appropriate state
for analyzing emotional loneliness separately from objective social isolation. The fact
that loneliness in intimate relationships revealed itself not as a unitary concept but as
being comprised of three stable and valid facets, namely, detachment, hurt, and guilt, may
have important clinical implications, especially given the lack of couple-based therapy
techniques designed specifically for the treatment of loneliness in close relationships [47].
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As our studies revealed, detachment is a major factor of romantic loneliness, and it is
thus reasonable to suggest that therapeutic interventions aimed at the improvement of
attachment bonding and intimacy may potentially alleviate loneliness. More specifically,
interventions that strengthen intimacy, emotional security, and mutual support are likely
to encourage couples in therapy to reengage emotionally, thus reducing loneliness. Ad-
ditionally, focusing on strengthening attachment bonding in romantic relationships is a
preventive measure against relational loneliness. By employing preventive measures, edu-
cators and practitioners can utilize ways to help couples protect themselves from emotional
detachment as a protective shield from romantic loneliness.

The authors note several limitations of these studies. First, the LIRS was not validated
against behavioral measures. It is unclear how self-ratings on the LIRS manifest themselves
behaviorally, thus limiting the scale’s ecological validity as a predictive tool for change.
Future research should test the clinical utility of the LIRS to assess the level and type of
relationship loneliness. Secondly, the LIRS was not examined in comparison to existing,
general loneliness scales. While it is expected that the correlation would possibly be a
moderate one, future research could examine it more closely. Thirdly, the interrelations
between the three main subscales of the LIRS were not thoroughly examined. Different
patterns of loneliness resulting from different combinations of levels of detachment, hurt,
and guilt may manifest themselves in similar or different patterns of reactions to the
stressful situation, thus calling for different types of psychological interventions. Finally,
the LIRS was developed and validated with Israeli participants. This may, at present, limit
the generalization of the application of this scale to other cultures. Future studies are
needed in order to test the generalizability of the measurement model by testing it with
other native English-speaking populations.
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Appendix A Loneliness in Intimate Relationships—Final Version (Studies 3A and 3B)

Table Al. Please indicate the degree to which each statement describes what you may have felt or
thought during a specific period or situation in which you felt lonely in an intimate relationship.

Totally Not Totally
Describes Describes
My Situation My Situation
1 2 3 4 5 6
I felt a deep sense of pain
[ felt hurt
I felt insulted

I was very tense
My husband/partner had no time for me

I felt that I was not fulfilling my part in the relationship
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Table A1. Cont.

Totally Not
Describes
My Situation

Totally
Describes
My Situation

I felt guilty for my misdeeds in the

7 marriage/relationships
8 Iinvested in the relationship without getting back
9 I felt that I was not worthy of his love
10 I felt that I was not important to him
11 I felt that I could not continue like this
12 I wondered whether we are suitable
13 I contemplated divorce
14 I thought that I was infantile
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Abstract: Objective: The association of cardiovascular (CV) risk with social isolation and loneliness
remains poorly studied. The purpose of this cross-sectional study was to investigate the associations
between social isolation and loneliness with estimated 10-year atherosclerotic cardiovascular disease
(ASCVD) risk. Methods: Among 302,553 volunteers of the UK Biobank population, social isolation
and loneliness were assessed with a questionnaire. Associations between social isolation and loneli-
ness with ASCVD risk were estimated using multiple gender regressions. Results: Men presented a
higher estimated 10-year ASCVD risk (8.63% vs. 2.65%, p < 0.001) and higher proportions of social
isolation (9.13% vs. 8.45%, p < 0.001) and loneliness (6.16% vs. 5.57%, p < 0.001) than women. In all
covariate-adjusted models, social isolation was associated with an increased ASCVD risk in men
(B=0.21(0.16; 0.26), p < 0.001) and women (B = 0.12 (0.10; 0.14), p < 0.001). Loneliness was associated
with an increased ASCVD risk in men (B = 0.08 (0.03; 0.14), p = 0.001) but not in women (p = 0.217).
A significant interaction was observed between social isolation and loneliness with ASCVD risk in
men (p = 0.009) and women (p = 0.016). After adjustment for all covariates, both social isolation and
loneliness were significantly associated with ASCVD risk in men (B = 0.44 (0.28; 0.61), p < 0.001) and
women (B = 0.20 (0.12; 0.29), p < 0.001). Conclusion: Social isolation was associated with a higher
estimated 10-year ASCVD risk in both genders but only loneliness among men. Social isolation and
loneliness can be considered potential added risk factors for CV risk. Health policies should address
these notions in prevention campaigns, in addition to traditional risk factors.

Keywords: social isolation; loneliness; gender; education; income; cardiovascular disease; cardiovas-
cular risk; atherosclerosis; atherosclerotic cardiovascular disease

1. Introduction

Cardiovascular (CV) disease is one of the main causes of morbidity and mortality
worldwide [1]. The impact of CV disease is major in terms of economic burden [2]. Un-
derstanding and identifying non-traditional risk factors could improve preventive health
strategies. In 2016, a systematic review showed that participants with poor social determi-
nants had a 30% more likely risk of cardiac and stroke events [3]. Even if no established
definition exists, social isolation and loneliness are associated with the ability of individuals
to form satisfying and meaningful relationships and social interactions and to be adaptative
in social situations and interactions with other people, services and institutions [4]. Social
isolation is a measure of the absence of social interactions or infrequent social contact
with other people. Loneliness is the subjective negative notion of feeling isolated [5]. In
recent years, social isolation has become a major public health issue [6]. The association
between CV disease and social isolation and loneliness remains inconsistent, with studies
showing no association [7], association with non-fatal CV events [8], or associations with
CV events [4,7,9,10]. However, few studies have focused on large populations [11]. The
link between social isolation and CV disease could be modulated by the atherosclerotic
pathway [12]. To date, it remains unclear if these relationships are independent of biological
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factors [13]. Thus, in this cross-sectional study, I evaluated estimated 10-year atherosclerotic
cardiovascular disease (ASCVD) risk [14,15] to investigate social isolation and loneliness
associations among the general UK Biobank population.

2. Methods
2.1. UK Biobank Population

The UK Biobank cohort comprised 9.1 million eligible individuals, 8.6 million of which
did not respond or did not provide consent. Thus, at baseline, the UK Biobank included
502,478 Britons (5.5% of the total UK Biobank cohort), aged 38-73 years, across 22 UK
cities from the UK National Health Service Register between 2006 and 2010, 90 M of which
were linked to national health registries. Participants responded to questionnaires and a
computer-assisted interview, and they were subject to physical and functional measures
and blood, urine, and saliva sampling [16]. Data included personalized information of
the participants, including socio-economic, behavior and lifestyle, mental health battery,
clinical diagnoses and therapies, genetics, imaging and physiological biomarkers from
blood and urine samples. The cohort protocol can be found in the literature [17,18].

2.2. Ethical Considerations

All participants provided electronic informed consent, and the UK Biobank received
ethical approval from the Northwest Multi-center Research Ethics Committee (MREC)
covering the whole of the UK. The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Northwest Haydock Research Ethics
Committee (protocol code: 21/NW /0157, date of approval: 21 June 2021). For details, see
https:/ /www.ukbiobank.ac.uk/learn-more-about-uk-biobank/about-us/ethics (Accessed
on 30 November 2022).

2.3. Study Population

We included 399,067 volunteers of the UK Biobank without missing data and without
previous CV events to calculate the estimated 10-year ASCVD risk. CV diseases were
defined as including heart attack, angina, and stroke, as diagnosed by a doctor and reported
in questionnaires. Of these, I excluded 97,517 for missing data. We therefore analyzed the
data of 301,550 volunteers (Figure 1).

UK Biobank participants
N=502,478

Participants with CV disease, N = 29,160
Participants with missing data for:

Age, N=1

Gender, N =0

HDL cholesterol and total cholesterol, N = 68,341
SBP, N =405

Antihypertensive, N = 2999

Ethnicity, N = 1384
Smoking, N = 636
Diabetes, N = 435

UK Biobank participants included
N =399,067

Participants with missing data for
Social isolation, N = 5495
Loneliness, N = 17,699

N =375,873

Participants with missing data or non categorized
variables for:

Income, N = 47,803

Education, N = 1065

Antidepressant, N = 0

Physical activity, N = 24,063

Townsend Deprivation, N = 389

BMI, N = 823

CKD, N =130

Triglycerides, N = 50

Participants analyzed in the study
N =301,550

Figure 1. Flowchart.
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2.4. Estimated 10-Year ASCVD Risk

Estimated 10-year ASCVD risk was evaluated using the Pooled Cohort Equations
(PCE) model [14,15]. The PCE model was used to express ASCVD risk in a continuous
percentage. The estimated 10-year absolute risk of ASCVD was set to be characterized by
death due to coronary heart disease, nonfatal myocardial infarction or fatal or nonfatal
stroke over a 10-year period in participants free of established CV diseases. The PCE
allowed for the derivation of sex- and race-specific estimates of the 10-year risk for AS-
CVD for adults aged 40 to 79 years. Parameters included in the PCE were age, gender,
Black people, tobacco smoking, total and high-density lipoprotein cholesterol, treated or
untreated systolic blood pressure, and diabetes. A PCE score of 7.5% or greater indicated
that a participant was at a high ASCVD risk, and participants with a PCE score of less than
7.5% were considered at low risk [19,20].

2.5. Social Isolation and Loneliness

Social isolation and loneliness were assessed with scales that were used in previous
UK Biobank studies [7,9,11].

The social isolation scale contained three questions (1) “Including yourself, how many
people are living together in your household?”; (2) “How often do you visit friends or
family or have them visit you?”; and (3) “Which of the following (leisure/social activities)
do you engage in once a week or more often? You may select more than one”), where
certain answers were given one point (1 point for no participation in social activities at least
weekly, 1 point for living alone, and 1 point for friend and family visits less of than once a
month), and all other answers were given 0 point. This resulted in a scale ranging from 0 to
3, where a person was defined as socially isolated if she/he had two or more points.

Loneliness was measured with two questions: “Do you often feel lonely?” (no = 0;
yes = 1) and “How often are you able to confide in someone close to you?” (0 = almost daily
to once every few months; 1 = never or almost never). An individual was defined as lonely
if she/he answered positively to both questions (score 2).

2.6. Covariates

Systolic and diastolic blood pressure (SBD, DBP) were measured twice at the assess-
ment center with an automated BP device (Omron 705 IT electronic blood pressure monitor;
OMRON Healthcare Europe B.V. Kruisweg 577 2132 NA Hoofddorp) or manually with
a sphygmomanometer equipped with an inflatable cuff in association with a stethoscope
if the blood pressure device failed to measure the BP or if the largest inflatable cuff of the
device did not fit around the individual’s arm [21].

Diabetes status was defined on either receiving anti-diabetic medication, diabetes diag-
nosed by a doctor, or a fasting glucose concentration of >7 mmol/L [22]. Medications were
characterized by the question: “Do you regularly take any of the following medications?”.

The biological parameters are detailed in the UK Biobank protocol [23].

The estimated glomerular filtration rate (eGFR) was calculated based on the Chronic
Kidney Disease Epidemiology Collaboration equation (eGFR-CKD-EPI), as follows:

o
eGFR = 141x (minimum of 1or standardizedS:r)

~1.209
X (maximum of lor stundardizedx>
x[0.993Tuge x (1.018 if female)

where k is 0.7 in females and 0.9 in males and o is —0.329 in females and —0.411 in males.
eGFR <60 mL/min/1.73 m? indicated chronic kidney disease (CKD)).
The body mass index was calculated as weight (in kg) divided by height? (meters).
Education level was defined in three categories: high (college or university degree),
intermediate (A /AS levels or equivalent, O levels/GCSEs or equivalent, or other profes-
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sional qualifications such as nursing and teaching), and low (none of the afore mentioned
categories).

Income level was defined as: high level (greater than £52,000 per year), moderate level
(between £18,000 and £51,999 per year), and low level (less than £18,000 per year).

Townsend deprivation index scores were derived from national census data about car
ownership, household overcrowding, owner occupation, and unemployment aggregated
for postcodes of residence [24].

Current tobacco smokers were defined as participants who responded “yes, on most
or all days” or “yes, only occasionally” at the question “do you smoke tobacco now”.

Antidepressant medication use was included in the analyses due to the association
between depression and social isolation [25]. The list of antidepressant drugs is available
at [26].

Physical activity was self-reported, measured with a revised version of the Interna-
tional physical activity questionnaire (IPAQ) [27] completed on a tablet computer during
examination. Patients were asked to state how many days they were engaged in more
than 10 min of walking, moderate physical activity, and vigorous physical activity in a
typical week. Individuals were then asked for how many minutes they were engaged in
each of the activities on a typical day. Self-reported physical activity data were processed
using the method of Bradbury et al. [28] based on the IPAQ guidelines [29]. Walking,
moderate physical activity, and vigorous physical activity were scored at 2.3, 3.0 and 7.0
excess metabolic equivalents of tasks (METs), respectively [29]. Then, the time spent in each
of the activities on a typical day was multiplied by the typical number of days doing the
exercise and the respective MET scores to assess METs per week. A daily physical activity
of less than 10 min was recorded as 0, and self-reported values of more to 1260 min per
week (equivalent to an average of 3 h a day) were cut off at 1260 min according to the IPAQ
guidelines [27]. Participants who answered “do not know” or “prefer not to answer” to
any of the self-reported physical activity questions were excluded from the analysis. MET
hours per week were categorized as low: <10.0; moderate: 10.0 to 49.9; and high: >50 MET
hours/week) [29].

2.7. Statistical Analysis

The characteristics of the study population were described as the means with standard
deviations (SDs) for continuous variables. Categorical variables were described as numbers
and proportions. Comparisons between groups were performed using Student’s test for
continuous variables. Pearson’s x2 test was used for categorical variables. This study
explored the association between social isolation and loneliness with estimated 10-year
ASCVD risk levels and secondly with a high risk of CV (an estimated 10-year ASCVD risk
of more than 7.5%). Associations between social isolation and loneliness with estimated
10-year ASCVD risk were examined with multiple linear regression models computing
regression coefficients (B) and their 95% confidence intervals (95% Cls) and then with
multiple logistic regression models with odds ratio (ORs) and 95% confidence intervals to
estimate the 10-year ASCVD risk of more than 7.5%. First, the gender models were adjusted
for age. Second, the gender models were adjusted for age, antidepressant medication,
education, income level, couple, physical activity, Townsend deprivation quintiles, BMI,
CKD, and triglycerides. These adjustments were justified by their relationship with ASCVD
risk and CV risk: education [30], income [31], couple [32], physical activity [33], Townsend
deprivation [34], BMI [35], CKD [36] and triglycerides [37].

The “no poor social isolation and no loneliness” participant group was considered as
the reference group in the analyses. Statistics were calculated using SAS software (version
9.4; SAS Institute, Carry, NC, USA). A p-value < 0.05 was considered statistically significant.

3. Results

Among the 301,550 participants, social isolation affected 26,454 (8.77%) and loneliness
affect 17,555 (5.82%).
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Men presented a higher estimated 10-year ASCVD risk than women (8.63% vs. 2.65%,
p <0.001), a higher proportion of high education levels (38.44% vs. 36.23%, p < 0.001) and a
higher proportion of high-income levels (31.37% vs. 25.29%, p < 0.001). Men also showed
higher proportions of social isolation (9.13% vs. 8.45%, p < 0.001) and loneliness (6.11% vs.
5.56%, p < 0.001) (Table 1).

Table 1. Characteristics of the study population according to gender.

Men Women

N =142,302 N =159,248 p-Value
Age (years) (mean, SD) 56.08 8.16 55.49 7.97 <0.001
Estimated 10-year ASCVD
risk (%) (n}:ean, SD) 8.63 6.70 2.65 3.02 <0.001
High level of ASCVD risk 65,626 46.12% 9624 6.04% <0.001
(>7.5%)
Physical activity <0.001
High 33,194 23.33% 30,749 19.31%
Moderate 72,998 51.30% 85,003 53.38%
Low 36,110 25.38% 43,496 27.31%
BMI (kg/mz) (mean, SD) 27.65 4.11 26.82 5.05 <0.001
BMI <0.001
High 33,783 23.74% 34,710 21.80%
Moderate 71,379 50.16% 58,088 36.48%
Low 37,140 26.10% 66,450 41.73%
Couple 111,442 78.35% 109,783 68.96% <0.001
Education <0.001
High 54,698 38.44% 57,688 36.23%
Moderate 61,500 43.22% 73,934 46.43%
Low 26,104 18.34% 27,626 17.35%
Income <0.001
High 44,646 31.37% 40,272 25.29%
Moderate 73,146 51.40% 83,464 52.41%
Low 24,510 17.22% 35,512 22.30%
Townsenc.l d.eprlvatlon <0.001
quintiles
Q1 29,276 20.57% 31,110 19.54%
Q2 28,828 20.26% 31,527 19.80%
Q3 28,307 19.89% 32,004 20.10%
Q4 27,655 19.43% 32,623 20.49%
Q5 28,236 19.84% 31,984 20.08%
Antidepressant medication 6209 4.36% 13,967 8.77% <0.001
Antihypertensive medication 28,179 19.80% 23,651 14.85% <0.001
Diabetes 9835 6.91% 7115 4.47% <0.001
Black people 461 0.32% 750 0.47% <0.001
Current smoking 16,685 11.74% 13,832 8.70% <0.001
HDL cholesterol (mmol/L) 1.29 0.31 1.61 0.37 <0.001
(mean, SD)
Total cholesterol (mmol/L) 5.59 1.09 5.88 111 <0.001
(mean, SD)
T“glyce“dess(‘]’)‘;“°” L) (mean, 1.97 115 1.52 0.84 <0.001
SBP (mmHg) (mean, SD) 138.97 15.84 126.76 17.41 <0.001
; 2
eGFR (mL/ m‘gg;” m?) (mean,  g¢ 45 26.65 132.67 33.65 <0.001
Chronic kidney disease 5723 4.02% 913 0.57% <0.001
Social isolation 12,999 9.13% 13,455 8.45% <0.001
Loneliness 8698 6.11% 8857 5.56% <0.001
Both social isolation and 2213 1.56% 1722 1.08% <0.001

loneliness

SD: standard deviation.
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In both genders, participants with social isolation showed higher levels of ASCVD
risk than the reference groups (for men with social isolation, the mean ASCVD risk = 9.26%
vs. 8.57%, p < 0.001; for women with social isolation, the mean ASCVD risk was 3.23% vs.
2.60%, p < 0.001) (Figure 2). No univariable difference was observed for loneliness among
men (mean ASCVD risk = 8.60% vs. 8.63%, p = 0.717), but a significant association among
women was observed (mean ASCVD risk = 2.91% vs. 2.64%, p < 0.001) (Figure 2).

o5 men ‘women 25 men ‘women
; [ ; [ —
247 P <0.001 241 P=0.717
23 234
22 22
21 21
20+ 20
19 19
18- 18-
17 17
15

13

erResreNRee R

10
I P<0.001 P<0.001

e R

Social isolation No social isolation Social isolation No social isolation Loneliness No loneliness Loneliness

10-year ASCVD risk
s o
10-year ASCVD risk

CoNWA OO N®

No loneliness

Figure 2. Estimated 10-year ASCVD risk according to gender and social isolation and loneliness
status (white line: median; grey area: 25th to 75th percentile).

However, in both genders, participants with social isolation and loneliness showed
lower high income and high educational level rates than the reference groups (p < 0.001).

When considering the overall population, both social isolation and loneliness showed
significant associations with estimated 10-year ASCVD risk, as did social isolation (B = 0.14
(0.11; 0.17), p < 0.001) and not loneliness (B = 0.02 (—0.01; 0.05), p = 0.198), with a significant
p-value for the interaction between social isolation and loneliness and gender (p < 0.001).

Compared with the reference group, men with social isolation were associated with a
higher estimated 10-year ASCVD risk (B = 0.41 (0.37; 0.47), p < 0.001) in the age-adjusted
model. Adjustment for all covariates did not affect this association (B = 0.21 (0.16; 0.26),
p < 0.001). The same results were observed for analyses of high ASCVD risk with all
covariates adjusted (OR = 1.14 [1.08-1.20], p < 0.001) (Table 2).

Table 2. Multiple linear and logistic regression models for estimated 10-year ASCVD risk among
men (all covariates adjusted: age, education, income level, physical activity, couple, antidepressant
medication, Townsend deprivation index, BMI, triglycerides, and CKD). The reference was the
reference group.

Continuous Estimated 10-Year ASCVD Risk Estimated 10-Year ASCVD Risk Superior to 7.5%
Men Age-Adjusted Model All Cova]:‘/i[e‘i)tg;i%djusted Age-Adjusted Model All Cova;/i[e;tg;lAdj usted
Beta (95% CI) p-Value Betg{)%% p-Value OR 95% CI p-Value OR 95% CI p-Value
Loneliness 0.30 (0.24; 0.36) <0.001 008 1(2503? 0.001 o et 6] <0001 e o1 0.735
Social isolation 0.41 (0.37; 0.47) <0.001 021 2((6);16? 0001 ey ] <0001 g L o] <0001
Both social isolation . 0.44 (0.28; 1.54 1.15
and loneliness * 0.90 (0.73; 1.08) <0.001 0.61) <0.001 [1.38-1.72] <0.001 [1.02-1.29] 0.028

* Analysis was performed independently of loneliness and social isolation.

Compared with the reference group, men with loneliness were associated with a
higher estimated 10-year ASCVD risk (B = 0.30 (0.24; 0.36), p < 0.001) in the age-adjusted
model and after adjustment for all covariates (B = 0.08 (0.03; 0.14), p = 0.001). However,
after adjustment for all covariates, no association between loneliness and high ASCVD risk
was observed (p = 0.735). Loneliness and social isolation showed a significant interaction
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(p = 0.009) with ASCVD risk. When considering men with both social isolation and
loneliness, the relationship with continuous ASCVD risk was higher than social isolation
and loneliness alone (after adjustment for all covariates: B = 0.44 (0.28; 0.61), p < 0.001) but
similar ORs with social isolation alone when considering an ASCVD risk of more than 7.5%
(OR =1.15[1.02-1.29], p = 0.028) (Table 2).

In women, compared with the reference group, social isolation was associated with
a higher estimated 10-year ASCVD risk in men (B = 0.22 (0.20; 0.24), p < 0.001) in the
age-adjusted model. Adjustment for all covariates did not affect the association (B = 0.12
(0.10; 0.14), p < 0.001).

The same results were observed when I performed analyses of high ASCVD risk with
all covariates adjusted (OR = 1.37 [1.27-1.49], p < 0.001) (Table 3).

Table 3. Multiple linear and logistic regression models for estimated 10-year ASCVD risk among
women (all covariates adjusted: age, education, income level, physical activity, couple, antidepressant
medication, Townsend deprivation index, BMI, triglycerides, and CKD). The reference was the
reference group.

Continuous Estimated 10-Year ASCVD Risk Estimated 10-Year ASCVD Risk Superior to 7.5%
Women Age-Adjusted Model All Covalf/i[zt;;?dj“ted Age-Adjusted Model All Covag/ilztg.;i&dj usted
Beta (95%CI) p-Value (9?.;:)%1) p-Value OR 95% CI p-Value OR 95% CI p-Value

Loneliness 0.08 (0.06; 0.11) <0.001 °~°10f[;3())-01? 0217 [1.1215.37] <0.001 [0.919'919.20] 0.058
Social isolation 0.22 (0.20; 0.24) <0.001 0'1(%1(2510? 0001 5%y <000r  pop¥ e <0001
Both social isolation 0.39 (0.30; 0.48) <0.001 0-282(8512; w001 o 3He <00 280 <000

* Analysis was performed independently of loneliness and social isolation.

Compared with the reference group, women with loneliness were associated with a
higher estimated 10-year ASCVD risk (B = 0.08 (0.06; 0.11), p < 0.001) in the age-adjusted
model but not after adjustment for all covariates (p = 0.217). This relationship remained in-
significant after adjustment for all covariates with high ASCVD risk (p = 0.058). Loneliness
and social isolation showed a significant interaction (p = 0.016) with ASCVD risk. When
considering women with both social isolation and loneliness, the relationship with continu-
ous ASCVD risk was higher than social isolation and loneliness alone (after adjustment for
all covariates: B = 0.20 (0.12; 0.29), p < 0.001) and when considering an ASCVD risk of more
than 7.5% (OR = 1.82 [1.52-2.16], p < 0.001) (Table 3).

4. Discussion

The main findings of this study were that social isolation was associated with a higher
estimated 10-year ASCVD risk in both genders, but only loneliness was associated with
a higher estimated 10-year ASCVD risk in men. A significant trend was found between
loneliness and CV risk in women (p = 0.134).

In this study, I found that men showed a higher ASCVD risk than women, which is
consistent with the literature [11,38-41]. As observed in previous studies, we found a sig-
nificantly higher proportion of social isolation and loneliness in men than in women [42,43].
Moreover, my findings are consistent with the literature where social isolation and lone-
liness have been associated with CV diseases [3,7,11,13,44]. A previous study from the
National Health and Nutrition Examination Survey among 2616 Americans showed that
loneliness was associated with coronary heart disease (CHD) incidence in women but
not in men [44]. The results of the English Longitudinal Study of Ageing (ELSA) showed
that loneliness was associated with heart disease and stroke incidence [3,45]. Moreover,
previous studies from the UK Biobank study showed that social isolation was associated
with CHD and stroke [9], but another study found no association between loneliness and
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acute myocardial infarction and a significant association between social isolation, but not
loneliness, with mortality [7].

According to previous studies, the relationship between social isolation and CV
disease could be stronger than the association between loneliness and CV disease [7,11].
We observed similar findings in my study, where the combination of both social isolation
and loneliness showed higher combined effects on CV risk than loneliness in men and both
social isolation and loneliness in women.

Social isolation and loneliness are associated with diminutions in physical activity [46],
higher proportions of tobacco smoking [47], poor diets [48], and the higher consumption of
alcohol [49]. Having social isolation or loneliness may have indirect action in CV disease
prevention by reducing good health behavior. Nevertheless, these interactions remain too
complex to highlight and clearly explain.

Several social isolation and loneliness pathways that affect health have been identi-
fied [6]. It remains crucial to identify all these pathways to develop specific and person-
alized health policies [6]. Social isolation and loneliness are major risk factors for mental
illnesses, such as depression [50], anxiety, and suicidal behavior [51]. Moreover, social
isolation and loneliness are considered poor outcomes of CV diseases [6,51].

A possible biological pathway associating social isolation and loneliness with CV
risk was found to be the immune system, which activates the inflammatory process [6,52].
Cytokine production was found to be associated with loneliness through the increased
production of interleukin IL-6, IL-1bB, tumor necrosis factor alpha (TNF-alpha), fibrino-
gen, and monocyte chemoattractant protein 1 (MCP-1) [53]. Nevertheless, no association
between CRP and loneliness has been observed [54]. In parallel to inflammation, oxidative
stress could be another possible biological pathway to explain the relationship between
loneliness and CV risk [55].

Loneliness interferes with cardiometabolic changes by increasing blood pressure [6,53],
heart rate [53], vascular resistance [53] and hypertension [56]. The psychosocial stress
generated by loneliness could change gut microbiota The activation of the hypothalamic
pituitary adrenal (HPA) axis leads to decreases in microbial diversity [57], thus leading to
an increased risk of CV disease [58].

Few studies have investigated the interaction between social isolation and loneliness.
Nevertheless, loneliness activates the HPA axis and leads to increases in the perception
of social isolation [50,59]. The HPA axis sets a “flight or fight” response into motion by
producing cortisol, the stress hormone, at higher levels upon awakening [59]. Chronic
stress leads to chronically increased cortisol rates, which are correlated with CV disease
incidence [60].

Strengths and Limitations

The major strength of the study was the large sample size of the UK Biobank cohort.
The cross-sectional design limited the ability to establish a causality relationship, so reverse
causation cannot be ruled out. The UK Biobank study presented a low 5.5% response
rate, suggesting the possibility of participants’ bias. However, given the large sample
size and high internal validity, these limitations were unlikely to affect the observed as-
sociations [61-63]. Moreover, the study investigation was focused on middle-aged UK
participants, so my results cannot be generalized to other age and ethnic populations. Nev-
ertheless, the UK Biobank uses standardized protocols to collect data. This standardization
ensures the replication of data collection for all participants regardless of when, where
and by whom it was performed and adds external validity to my findings. Nevertheless,
my study had many limitations: socio-economic, medical history, comorbidity, and social
isolation and loneliness data were collected with self-reported questionnaires or by physi-
cians during medical examination in health centers. The adjustment of both income and
education may be considered potential biases due their significant interaction relationships
with ASCVD risk. No clear information about thyroid disease was collected in this study;,
so it cannot be considered a possible cofounding factor.
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5. Conclusions

Both social isolation and loneliness and their combination can be considered potential
added risk factors for CV risk. Thus, health policies should address these concepts in
prevention campaigns, in addition to traditional risk factors. Further studies should be
performed to investigate the gender differences in social isolation and loneliness and their
implications in CV prevention and management. Moreover, specific information addressed
to health professionals may be targeted [64] to promote the prevention and treatment of
CV diseases among individuals with social isolation and loneliness.
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Abstract: The COVID-19 pandemic posed a major threat to public health, with long-lasting conse-
quences for the daily habits and practices of people around the world. The combination of hazardous
health conditions and extensive changes to people’s daily routines due to lockdowns, social restric-
tions, and employment uncertainty have led to mental health challenges, reduced levels of subjective
wellbeing, and increased maladaptive behaviors and emotional distress. Nevertheless, some studies
have reported increased adaptive functioning and resilience after the pandemic, suggesting a more
complex pattern of effects. The goals of the current study were to explore the role of two coping
variables, sense of coherence and hope, in people’s emotional wellbeing and adaptation in deal-
ing with loneliness before and after such a stressful period. In a cross-sectional study, 974 Israeli
participants (sample 1: 540 participants before the pandemic; sample 2: 434 participants after the
pandemic restrictions) answered online questionnaires about their loneliness, hope and sense of
coherence levels before and after the pandemic. While the two groups did not differ in their levels of
hope, the participants in the group before COVID-19 reported lower levels of loneliness and sense of
coherence. However, the results also indicated that although the COVID-19 pandemic was related to
increased levels of loneliness, the participants’ sense of coherence mediated this increase and their
levels of hope moderated it. The theoretical contribution of these findings is discussed, as well as
interventional implications and future directions.

Keywords: loneliness; hope; sense of coherence; COVID-19; coping resources

1. Introduction

Coping mechanisms are essential tools for individuals to deal with the stresses and
challenges of life, specifically during times of hardship such as a global pandemic [1,2].
The COVID-19 pandemic has brought about unprecedented levels of uncertainty, fear,
and anxiety throughout the world [3-6], emphasizing the critical role of effective coping
strategies for promoting wellbeing and mental health. Past research has highlighted the
critical role of various coping mechanisms in reducing stress and anxiety, providing a sense
of control and stability during a time of uncertainty, helping manage anxious thoughts
and negative emotions, promoting positive thinking and behavior, and encouraging social
connections [7-9]. Focusing on coping mechanisms and promoting resilience has become
particularly important, considering the emotional consequences of day-to-day changes and
life threats during the COVID-19 pandemic.

The current study seeks to shed light on the coping mechanisms people used to
mitigate the negative consequences of the COVID-19 pandemic. The results help us identify
the factors that may predict resilience during times of major life-threatening distress.

2. Loneliness

Loneliness has been defined as the aversive emotional outcome experienced when
a discrepancy exists between the interpersonal relationships people want to have, and
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those they currently experience [10]. Numerous studies have focused on the harmful con-
sequences of prolonged loneliness, such as emotional distress, depression, and anxiety [11].
Left untended, loneliness may have serious consequences for people’s cognitive processes,
emotions, behavior, and health.

The COVID-19 epidemic affected interpersonal and community interactions. Personal
social contacts were dramatically reduced, to prevent the spread of the virus. The alternative
remote forms of communication that were developed in place of face-to-face communication
are regarded as more superficial and less intimate than personal social interactions [12].

Meta-analyses of the research surrounding the pandemic have examined the links
between loneliness and the pandemic. However, surprisingly, they have yielded inconclu-
sive results. Whereas some studies reported overall elevated levels of loneliness, as one
might expect [12-14], others indicated that people’s levels of loneliness remained relatively
stable [15,16].

In an attempt to identify the factors that account for the disparities in these findings,
studies have generally focused on the risk factors that might account for these inconsistent
reports. For example, researchers have established a positive association between low
socioeconomic status and poor health and increased loneliness [17,18]. Similarly, mental
health challenges such as depression, stress, anxiety, sleep disorders, and substance abuse
were also associated with increased loneliness during the pandemic [18,19]. These studies
concluded that individuals with various health and socioeconomic difficulties were at an
increased risk of higher levels of loneliness during the pandemic. However, there is limited
research on the role of the factors related to resilience, such as coping resources, in the links
between the epidemic and loneliness.

The current study examines the significance of coping mechanisms using Antonovsky’s
salutogenic model. This health promotion paradigm emphasizes the factors that help
people maintain their health and wellbeing rather than the factors that cause illness or
distress [20]. Developed by Antonovsky, it is based on the belief that people have an innate
drive to maintain their health and wellbeing, even in the face of adversity [21]. The term
“salutogenic” comes from the Latin word “salus”, which means “health”, and “genesis”,
which means “creation”. This dynamic construct proposes that people are not fully healthy
or completely sick, but constantly move along a continuum between illness and health [20].
During periods of stress and uncertainty such as the pandemic, many people focused on
the disease, its diagnosis, and impacts. Therefore, this emphasis on health promotion has
a unique value. These attempts to identify how people can stay healthy and thrive, even
during stressful times, can be empowering [21,22]. Therefore, rather than focusing solely
on detecting or preventing adversity, the salutogenic model has been used extensively in
a variety of settings, including healthcare [23], education [24], and workplace [25] health
promotion programs, to help individuals and communities maintain and enhance their
health and wellbeing. In line with this model’s tenets, the current study explores the role of
two key resources: sense of coherence and hope.

2.1. Sense of Coherence (SOC)

Sense of coherence is considered a key factor in Antonovsky’s salutogenic approach
that emphasizes the importance of promoting health [20,21]. SOC is defined as a person’s
general orientation towards the world as comprehensible, manageable, and meaningful [20].
Thus, sense of coherence has three components. The first is people’s ability to understand
their environment as ordered, consistent, and structured. Second, people expect their
resources to enable them to meet their needs. Some of these resources may be under their
own control, whereas others, such as professional support or the support of friends, may be
available from other people. The third aspect refers to meaningfulness: the consideration of
many aspects of their life as important and worthy of emotional commitment, engagement,
and investment. Therefore, sense of coherence does not refer to a particular style of coping.
Rather, it involves a broad repertoire of coping strategies from which people can choose
the appropriate one in any given situation [21].
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We posited that sense of coherence might be an important resource for coping with
the pandemic because of COVID-19’s perception as a significant, unrelenting crisis. Earlier
research has examined sense of coherence as a major factor in protecting people’s mental
health. For example, studies established a relationship between lower levels of sense of
coherence and higher levels of psychological distress [26]. In contrast, higher levels of sense
of coherence were strongly associated with fewer symptoms of anxiety and depression [27].
In addition, sense of coherence buffered work-related burnout [28], a finding of particular
significance, considering the increased vulnerability that medical teams faced due to
exposure to the disease, their physical and emotional burdens, lack of resources, and
exposure to death. This pattern of results, establishing the mediating role of sense of
coherence in the relationship between pandemic experiences and psychological wellbeing,
was also found in the general population, predicting mental health difficulties as well as
future related anxiety [22,29]. In effect, major life changes during the pandemic disrupted
people’s ability to consider future opportunities, a significant factor in wellbeing [30].
Therefore, we also examined the role of hopeful thinking about the future, assessed in
people’s ability to identify their goals and plan for the future.

2.2. Hope

Hopeful thinking enables individuals to set goals, plan paths to achieving these
goals, and gather the motivation and personal energy to follow them [31]. Hope theory
emphasizes that it is a constant, structured, goal-oriented cognitive set. According to
this premise, hopeful thinking incorporates two interrelated patterns of thinking: agentic
thinking and pathways thinking. The first addresses the driving force in defining and
achieving one’s goals, whereas the latter is focused on planning the paths to success and
considering alternatives to possible barriers to achieving it [32]. Hence, researchers have
proposed hope as a resilience factor, promoting people’s wellbeing and supporting their
ability to cope effectively with stress [33,34].

Given the ongoing stress that the COVID-19 pandemic created, studies have investi-
gated the role of hope as a protective factor during it. Recent studies have reported that
hope is related to fundamental indicators of mental health such as satisfaction with life and
a sense of meaningfulness [35], transcendent values and spiritual moorings [36], as well
as resilience and behaviors to prevent stress [37]. One study of particular interest in this
regard indicated that hope moderates the relationship between psychological distress and
depression as well as between distress and insomnia. Thus, research has established the
ability of hope to activate mechanisms that moderate psychological distress, especially in
times of elevated fear and uncertainty [37-40].

2.3. The Current Study

The purpose of this study is to clarify the relationship between people’s reactions
to the pandemic and their feelings of loneliness, and the role of hope and SOC in these
relationships. Research has already demonstrated the role of SOC as a mediator in the
relationship between various types of distress and outcomes [27-30] as well as the role of
hope in moderating this relationship [41,42]. These studies presented SOC as a mediator
with a direct path to the outcome. People who have higher levels of SOC are expected
to be less lonely. Nevertheless, the early research on hope presented it as a mediator in
several studies. Given that the anxiety and distress following COVID-19 caused many
people to have difficulty thinking about and planning for their future, we hypothesize
that experiencing medium and high levels of hope will activate SOC, leading people to
feel less lonely. Thus, we expect people with medium and high levels of hope to have
higher levels of SOC, which, in turn, will predict lower levels of loneliness [38]. Therefore,
in line with the salutogenic approach [20], the current study has two main purposes: (1)
to compare people’s levels of loneliness, SOC and hope before and after the pandemic
and (2) to examine the mediating role of SOC and the moderating role of hope, as two
key personal resources, in the relationship between the two periods and loneliness. We
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hypothesize that the availability of personal resources, specifically, sense of coherence and
hope, will predict people’s levels of loneliness.

3. Method
3.1. Procedure

We utilized a cross-sectional repeated design consisting of two independent samples,
one before and one after the pandemic’s restrictions and lockdown policies. The sample
before the pandemic was collected between December 2017 and March 2018 as part of a
larger study. The sample after the pandemic was collected during the end of January 2021,
after the end of several periods of lockdowns, when life in Israel returned to normal. The
college’s ethics committee approved these studies, and informed consent was obtained
from all participants. Participation was voluntary and without compensation.

3.2. Participants

To test our hypothesis, we combined a sample of 974 Israeli participants from two
samples: 540 participants before the pandemic and 434 participants after it. We used
convenience sampling and sent the questionnaires to the participants via an electronic
link on Qualtrics. Of those who participated before the pandemic, 59.4% (N = 321) were
males, and after the pandemic, 54.4% (N = 236) were males. On average, the participants
were 37.25 years old (SD = 11.86), and a large percentage (75.2%) had a university degree.
The remaining participants (24.8%) had a high school diploma or technical education.
Comparisons between the periods did not reveal significant differences in the proportions
of the respondents by age, gender, or education.

3.3. Measures

We used several established measures to assess the respondents with regard to our
variables.
Loneliness. We used the Hebrew adaptation [43] of the loneliness scale [44] consisting of
11 statements that describe social and emotional loneliness (e.g., “I miss having a really
close friend”). The respondents were asked to indicate the degree to which they agreed
with each statement on a 5-point Likert scale ranging from 1 (not at all) to 5 (exactly like it).
Cronbach’s « reliability for the scale was 0.83.
Sense of Coherence. To assess sense of coherence [20,21] we used the short version of
the self-report scale that taps three components: comprehensibility, manageability, and
meaningfulness. The 10 statements were assessed on 7-point Likert-type scales. For
example, the statement, “Until now your life has had: ... ” was rated on descriptors
ranging from 1 (“no clear goals or purpose at all”) to 7 (“very clear goals and purpose”).
Cronbach’s « reliability for the scale was 0.70.
Hope. We used the Hebrew adaptation [45] of the State Hope Scale [31] consisting of six
statements assessing hopeful thinking (e.g., “Even when others want to give up, I know I
can find ways to solve the problem”). The respondents were asked to indicate the degree
to which they agreed with each statement on a 6-point Likert scale ranging from 1 (never)
to 6 (always). Cronbach’s « reliability for the scale was 0.87.

3.4. Data Analysis

As a preliminary analysis, we performed a MANOVA and calculated Pearson’s corre-
lations. The hypothesized moderated mediation model (see Figure 1) was tested in a single
model using a bootstrapping approach to assess the significance of the indirect effects at
differing levels of the moderator [46]. The periods (before/after COVID-19) were the pre-
dictor variable, with sense of coherence as the mediator, and age and gender as covariates.
The outcome variable was loneliness and hope was the moderator. Moderated mediation
analyses tested the conditional indirect effect of the moderating variable (i.e., hope) on
the relationship between the predictor (i.e., periods before/after the pandemic) and the
outcome variable (i.e., loneliness) via a potential mediator (i.e., sense of coherence). The
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PROCESS macro, model 8, v 4.0 [47] in SPSS ver. 28 with bias-corrected 95% confidence
intervals was used to test the significance of the indirect (i.e., mediated) effects moderated
by hope, meaning the conditional indirect effects. This model tested the moderating effect
on the predictor to mediator path (i.e., path a) and on the outcomes path. An index of mod-
erated mediation was used to test the significance of the moderated mediation, meaning
the difference in the indirect effects on three levels of hope [48]. Significant effects were
supported by the absence of zero within the confidence intervals.

Hope | Sense of
2 Coherence
.‘)7’**
6\\
7,
2
COVID-19 R Loneliness
c=0.20** g
0.16*
Hope

Figure 1. Direct and indirect effect of pandemic periods on loneliness through sense of coherence
with three levels of hope moderating the path between periods and sense of coherence, and between
periods and loneliness. a’= Low: 0.13*; Medium: 0.39**; High: 0.65**; ¢’ = Low: —0.08; Medium:
0.20**; High: 0.33**. Note: * p < 0.05; **p < 0.01.

4. Results
4.1. Preliminary Analyses

In order to explore differences in the research variables during the two periods, we
performed a one-way MANOVA with the periods (before/after the pandemic) as the inde-
pendent variables, and loneliness, hope, and sense of coherence as the dependent variables.
Age and gender were controlled. A main effect for the periods emerged F (3, 967) = 30.49,
p = 0.001, partial n? = 0.086. A univariate analysis yielded a main effect for loneliness (be-
fore COVID-19: M = 2.37, SD = 0.81, after COVID-19, M =248 SD =0.73, F (1, 973) = 5.57,
p = 0.002, partial n? = 0.006) and sense of coherence (before COVID-19: M = 4.41, SD = 0.76,
after COVID-19, M = 4.80, SD = 0.82, F (1, 973) = 60.54, p = 0.001, partial n?> = 0.059), but not
for hope.

Pearson’s correlations between the research measures were also calculated, revealing
negative correlations between sense of coherence and loneliness (r = —0.27, p < 0.01),
negative correlations between loneliness and hope (r = —0.32, p < 0.01), and positive
correlations between hope and sense of coherence (r = 0.39, p < 0.01).

4.2. Moderated Mediation Analyses

Using the PROCESS macro model, the hypothesized moderated mediation model
(model 8) was tested. In accordance with our model in Figure 1, there were significant
relationships between the pandemic periods and loneliness (path c: B = 0.20, se = 0.05,
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t =4.26, p = 0.00, CI = 0.1100; 0.2981). In addition, sense of coherence mediated these
relationships in path A (the path of the periods to sense of coherence: B = 0.39, se = 0.05,
t=8.69, p =0.00, CI = 0.2993; 4738) and path B (the path of sense of coherence to loneliness:
B=-0.22,se=0.03,t=—-6.71, p = 0.00, CI = —2894; —1584). Hope moderated the effect
of COVID-19 with sense of coherence (Interaction B = 0.34, se = 0.06, t = 5.61, p = 0.00,
CI =0.2197; 0.4560) and COVID-19 with loneliness (Interaction B = 0.16, se = 0.06, t = 2.52,
p =0.01, CI = 0.0352; 0.2844). The overall moderated mediation model was supported by
the index of moderated mediation = —0.0756 (95% CI = —0.1146; 0.0415).

As Figure 2 indicates, overall, there was a greater sense of coherence after the pandemic.
However, individuals with higher levels of hope reported a stronger sense of coherence
than those with lower levels of hope (Low hope: B = 0.13*, Medium hope: B = 0.39**,
High hope: B = 0.65**). Figure 3 demonstrates that after COVID-19, people felt lonelier
than before it. However, in both periods, individuals with medium to high levels of hope
reported less loneliness than those who felt less hopeful (Low hope: B = —0.08, Medium
hope: B = 0.20**, High hope: B = 0.33**). Thus, after the pandemic period, people tended to
feel lonelier than before it. However, that feeling was mediated by their sense of coherence
and moderated by their levels of hope. Therefore, while COVID-19 predicted higher
levels of sense of coherence, those with more hope were less lonely than those who felt
less hopeful.

CcoviD-19

"*e,, Before

S~ After

Sense of Coherence

4.00

-1.00 -0.50 0.00 0.50 1.00
Hope

Figure 2. Hope as a moderator that differentiated sense of coherence levels during the periods.
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Figure 3. Hope as a moderator that differentiated loneliness levels during the periods.

5. Discussion

The COVID-19 pandemic brought about significant changes in the way individuals
live their lives, including social distancing, lockdowns, and isolation. These changes have
had a profound impact on people’s mental health, with many experiencing increased
feelings of loneliness [12].

Consistent with past research [13,14], the results of the current study indicated that the
COVID-19 pandemic was related to increased levels of loneliness. In other words, many
participants reported feeling lonelier after the pandemic than before it. This finding sup-
ports previous studies and emphasizes the harmful social consequences of the pandemic,
which forced individuals to endure prolonged periods of social distancing and isolation.

However, some studies also indicated that the link between the pandemic and loneli-
ness varied among people [15,16]. In an attempt to explore these interpersonal variations,
our findings revealed that SOC and hope mediated and moderated this link, respectively.
Rather than focusing on issues related to the disease of COVID-19 and the distress it created,
we utilized the salutogenic approach and explored the factors that empowered people to
deal with the situation and promoted their health.

Within this construct, as a personal strength, SOC may enable people to understand
and make sense of the world around them. Thus, when faced with a crisis, those who could
rely on their sense of coherence were less paralyzed by stress. They were better able to deal
with the adversity and be more resistant to loneliness. They were also able to continue the
move towards maintaining and improving their mental health.

The results also indicated that hope moderated the links between the pandemic periods
and sense of coherence and those between the pandemic periods and loneliness. Therefore,
those individuals whose SOC reflected the impact of the distress were able to benefit from
medium and high levels of hopeful thinking. They were able to activate their SOC and thus
minimize their feelings of loneliness in the face of adversity. This finding further establishes
the importance of hope as a fundamental personal activating strength that enables people
to have a vision of the future even in the face of a challenging, immobilizing present. It is
the basis of the ability to cope with, adjust to, and endure difficult times.

Together, these results emphasize the contribution of the salutogenic approach to
promoting wellbeing. Both sense of coherence and hope can help people develop a sense
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of purpose and meaning in life, which can reduce feelings of loneliness. Studies have
documented these links, emphasizing the valuable relationship between sense of coherence
and the ability to find life meaningful [49,50] as well as the facilitating effect of the latter on
loneliness [51,52]. Given these findings, individuals with a strong sense of coherence may
be better able to make sense of the changes brought on by COVID-19 and adapt to new
ways of connecting with others. Similarly, those who have hope for the future may be more
likely to seek out social connections and find ways to maintain those connections during
times of social distancing. Overall, having a strong sense of coherence and hope can be
beneficial for coping with loneliness after COVID-19. Thus, from an empirical standpoint,
interventions that strengthen these qualities, such as workshops on developing hopeful
thinking, cognitive behavioral therapy, or mindfulness-based stress reduction techniques
are positive steps for improving people’s wellbeing. For instance, studies have documented
how intervention programs designed to improve people’s levels of hope [53,54] can help
them deal with the stress and challenges of the COVID-19 pandemic. These interventions
may target hope-based cognitive strategies for positive thinking, problem solving, and
goal setting, providing people with the tools to manage the stress and uncertainty of the
pandemic. Additionally, such interventions can help reduce negative emotions such as
helplessness and apprehension, which may be exacerbated by the pandemic, by promoting
positive emotions and outlooks during challenging times. Lastly, with regard to loneliness
specifically, interventions to increase people’s levels of hope can help them build social
support networks by strengthening their participatory communication and active listening
skills, encouraging the inclusion of the feelings of others, and motivating participants to
reach out to friends, family or colleagues.

Taking a broader point of view, the COVID-19 pandemic is an extreme example of
an adverse situation affecting individuals and communities alike. Allocating resources to
develop and strengthen people’s resilience will help them avoid the detrimental effects
of crises and grow even stronger in the future. As our results suggested, the availability
and accessibility of coping mechanisms are significant in dealing with adversity. They can
help reduce the negative effects of stress, build resilience, develop problem-solving skills,
foster social support, and minimize loneliness. By utilizing effective coping mechanisms,
individuals can better manage the challenges they face and maintain their mental health
and wellbeing.

6. Limitations and Future Directions

This study has several limitations. First, it was based on self-reported, correlational
research, potentially raising concerns regarding causality and social desirability bias. In
addition, our cross-sectional study used two convenience samples based on online ques-
tionnaires. The two samples were collected in an identical manner. We ensured the
anonymity of the participants by using online questionnaires, but doing so limited the
personal information available to us. Thus, future studies should validate the results by
using observational methods, in-depth interviews, or a combination of research methods.
In addition, we collected the second sample soon after people returned to their normal life.
Future studies should investigate the long-term impacts of the pandemic and the role of
the resilience factors we explored. Additional resilience factors, both intrapersonal ones
(e.g., attachment style) and interpersonal ones (e.g., family and social support), may extend
our understanding of people’s resilience and adjustment to adverse situations.
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Abstract: Social isolation affects our emotions, behavior and interactions. Worldwide, individuals
experienced prolonged periods of isolation during the first wave of the COVID-19 pandemic when
authorities-imposed restrictions to reduce the spread of the virus. In this study, we investigated the
effects of social isolation on emotional and behavioral outcomes in young adults from Lombardy,
Italy, a global hotspot of COVID-19. We leveraged baseline (pre-social isolation) and follow-up (mid-
or post-isolation) data collected from young adults enrolled in the ongoing, longitudinal Public
Health Impact of Metals Exposure (PHIME) study. At baseline, 167 participants completed the
ASEBA questionnaires (ASR/YSR) by web link or in person; 65 completed the ASR 12-18 weeks after
the onset of restrictions. Using the sign test and multiple linear regression models, we examined
differences in ASR scores between baseline and follow-up adjusting for sex, age, pre-pandemic
IQ and time with social restrictions (weeks). Further, we examined interactions between sex and
time in social isolation. Participants completed the ASR after spending an average of 14 weeks in
social isolation (range 12-18 weeks). Thought problems increased between baseline and follow-
up (median difference 1.0; 1st, 3rd quartile: —1.0, 4.0; p = 0.049). Among males, a longer time in
social isolation (>14 weeks) was associated with increased rule-breaking behaviors of 2.8 points.
These results suggest the social isolation related to COVID-19 adversely impacted mental health. In
particular, males seem to externalize their condition. These findings might help future interventions

and treatment to minimize the consequences of social isolation experience in young adults.

Keywords: social isolation; mental health; COVID-19; young adults

1. Introduction

The COVID-19 pandemic has led to unprecedented social distancing behavior to
limit the spread of the virus [1,2]. These measures impacted the general population, not
only those found to be infected or exposed to the disease. Social distancing measures can
effectively counter the spread of the disease [3], but can have an unprecedented impact on
mental health and psychological well-being.

In Italy, the Lombardy area was the epicenter of the infection and one of the first places
in the Western world confronted with COVID-19. No medications or vaccinations were
available during the first wave of COVID-19. Therefore, the Italian government imple-
mented a non-pharmacological measure referred to as lockdown, a forced and prolonged
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period of social restrictions, distancing and isolation [4,5] to stem the spread of infection.
Lockdown social isolation refers to the “inadequate quality and quantity of social relation-
ships with other people at the individual, group, community level and the wider social
environment in which human interaction occurs” [6]. Italy was the first country to enter
a COVID-19-related lockdown [7]. The lockdown and social isolation began in northern
Italy on 23 February 2020 [8]. Increasingly restrictive decrees followed gradually up to
9 March 2020, and the restraining measures were extended throughout Italy from 11 March
2020 [9]. In Italy, during this period, only essential activities and shops were accessible
(i.e., medical services, grocery stores), individuals were allowed to leave their homes only
for demonstrated needs, such as for health reasons, shopping for basic needs and for
work (if it was not possible to work from home) [7]. Social gatherings were minimized or
prohibited [10]. The restriction measures in Italy have gradually decreased starting with a
more extensive opening of shops, the permission to leave one’s home to reach relatives and
the possibility of being able to attend social events and equipped with a mask. On 11 June,
the containment measures were eased again but conditions of distancing, the use of masks
and the discouragement of social situations were maintained. Our investigation took place
when participants were subjected to socially restrictive conditions and had recently been
subjected to social isolation.

Although these restrictive measures successfully prevented more serious consequences
of the COVID-19 pandemic, the social isolation may have resulted in mental health condi-
tions [4]. Extended social isolation conditions related to COVID-19 have been associated
with short- and long-term psychosocial and mental health consequences among all ages of
the population [11]. The magnitude of the impact is influenced by many risk factors such
as gender [12], age [13], economic disadvantage [14] and pre-existing health conditions [15].
In general, sex (female), age (individuals 18-30 years and over 60 years of age) and educa-
tion (higher education) were associated with the highest levels of mental health problems
following COVID-19-related social isolation [16,17] such as anxiety, sleep disorders and
depression [16].

Although several studies have focused on mental health assessment in different
subgroups of the population and especially investigated the effect of social restrictions
in the elderly [10], there are few studies that have longitudinal data (baseline and follow-
up) of the impact of COVID-19-related social isolation on the mental health of healthy
young adults. In this study, we examine the impact of COVID-19-related social isolation
on emotional and behavioral outcomes among healthy young adults living in northern
Italy (Province of Brescia), one of the first global hotspots of COVID-19. Using information
on behavioral outcomes collected prior to and following participants” experience of social
isolation, we aim to quantify the impact of social isolation on young adult mental health to
inform future interventions to minimize or eliminate the consequences of social isolation
experience in healthy young adults.

2. Materials and Methods
2.1. Participants

Participants were part of the Public Health Impact of Metals Exposure (PHIME) study,
an ongoing longitudinal cohort study of adolescents in the Province of Brescia, northern
Italy. PHIME was designed to assess cognitive and behavioral function in adolescents and
young adults with environmental exposure to neurotoxic metals. Participants were never to
have received a psychological or neuropsychological diagnosis. Other enrollment, inclusion
and exclusion criteria for the PHIME study are described in detail elsewhere [18-21]. Upon
enrollment, PHIME participants participated in a baseline in-person visit consisting of self-
and interviewer-assisted questionnaires capturing sociodemographic characteristics (i.e.,
sex, date of birth, residential address, parental education and occupation) and neurodevel-
opmental outcomes including the Kaufman Brief Intelligence Test, second edition (K-BIT
2) [22] for IQ and the Achenbach System of Empirically Based Assessment (ASEBA) Youth
Self Report (YSR) [23] or (ASEBA) Adult Self Report (ASR) [24] for behavioral and emo-
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tional regulation (Section 2.3). As part of the PHIME study, 167 participants (ages 19.3 years
=+ 2.3) completed the YSR or the ASR in person with a trained psychologist prior to the
beginning of COVID-19-related social isolation (on average, the first visit was performed
81.8 £ 43.2 weeks prior to the first day of social isolation). To assess the impact of social
isolation on emotional and behavioral outcomes, we re-administered the ASR via an online
platform (REDCap®, Research Electronic Data Capture, Vanderbilt University, Nashville,
TN, USA) 12-18 weeks following the onset of social isolation measures (on average, the
subjects answered the questionnaire after 13.4 £ 1.4 weeks). We distributed the web link
to all 167 PHIME participants who completed the baseline assessment; 40% (65/167) of
participants completed the online ASR. During the second time point, no information
relating to the SES and the IQ was collected again, as these variables were considered stable
over a short time after the first administration.

Eligible participants received a detailed description of the study procedures before
consenting to participate. The parents of the minors during the baseline phase received
an informed consent form to be signed. The Institutional Review Boards of the Ethical
Committee of Brescia, the Icahn School of Medicine at Mount Sinai and the University of
California, Santa Cruz approved all PHIME study protocols.

2.2. ASEBA Young and Adult Self Report (YSR and ASR) Questionnaires

The Achenbach System of Empirically Based Assessment (ASEBA) offers a compre-
hensive approach to assessing adaptive and maladaptive functioning. During the baseline
PHIME visit, adolescent participants (ages 15-17 years; n = 45) completed the Youth Self
Report (YSR) questionnaire [23,25] and adult participants (ages 18-25 years; n = 122) com-
pleted the Adult Self Report (ASR) questionnaire [26]. The YSR questionnaire is designed
for self-reporting in the 11-17 years age range; the ASR is appropriate for adults ages
18-59 years. ASR questionnaires evaluate the following clinical areas: (I) Anxious/
Depressed; (II) Withdrawn; (III) Somatic Complaints; (IV) Thought Problems; (V) At-
tention Problems; (VI) Aggressive Behavior; (VII) Rule-Breaking Behavior; (VIII) Intrusive.
An Internalization Problem Composite Scale is aggregated from the individual symptoms
scales: Anxiety (18 items), Withdrawn (9 items) and Somatic Complaints (12 items). An
Externalizing Problem Composite Scale is composed of: Aggressive Behavior (15 items),
Rule-Breaking Behavior (14 items) and Intrusive Behavior (6 items). The other scales con-
cern Attention Problems (15 items) and Thought Problems (10 items). The scale Other
Problems (21 elements) includes elements that do not frame any syndrome. The remaining
11 items measure adaptive functioning. For the following study, we used the version
validated on the Italian population.

The clinical scales investigated by the ASR are comparable to those of the YRS with
some changes related to the adaptation of the items by age. In the YSR version, the
component of Depression is investigated both by scale I and II; the ASR scale VIII Intrusive
corresponds to the YSR scale V, Thought Problems.

Since the seven ASR syndromes have YSR-rated counterparts, questionnaire scores
can be directly compared [27]. A score from 0 (behavior/problem absent) to 2 (behav-
ior/problem present) is applied to each item that makes up the individual scales considered
in the YSR/ASR questionnaires. Each scale will then assume a numerical value which
is transformed into a T score in a range from 50 to 100. Scores between 50 and 64 are
considered normal; scores between 65 and 70 are considered borderline; scores above 70
are considered clinically significant.

Both the YSR and ASR yield a Total Problems score indicating the overall psychopatho-
logical assessment of the individual (a higher score indicates greater psychopathology).
Symptomatic scales correlate with the DSM-oriented diagnosis (i.e., ASR depressive symp-
toms correlate with DSM-diagnosed depression).
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2.3. Covariate Data

Sociodemographic data (i.e., participant sex and age, and parental occupation and ed-
ucation) were collected at the baseline assessment through questionnaires. Intelligence quo-
tient (IQ) was measured using the Kaufman Brief Intelligence Test, 2nd edition (KBIT-2) [28],
a short measure of verbal and non-verbal intelligence for children, adolescents and adults,
aged 4 to 90 years. The verbal and non-verbal scores yield a composite IQ score that can be
considered as a measure of general intelligence with good correlations with other tests of
intellectual functioning [28]. An index of family socioeconomic status (SES; low, medium
or high) was calculated from parental age, occupation and education [29].

2.4. Statistical Analysis

Descriptive statistics were used to assess the distribution of variables; continuous
variables are analyzed using the median and the first and third quartiles because of the
skewed distribution and, for categorical variables, we used absolute frequencies and
percentages. Student’s t-tests with Welch’s correction for continuous variables and chi-
squared (x?) tests for categorical variables were used to examine differences in demographic
characteristics across the participants. The time spent in social isolation was calculated in
weeks starting from the start of social isolation (9 March 2020) and the date the participants
completed the follow-up ASR online. Time spent in isolation was calculated based on the
median (14 weeks); low = less than 14 weeks between the initiation of the first restrictions
and the follow-up questionnaire response, high = greater than or equal to 14 weeks between
onset of social isolation and follow-up questionnaire response. Figure 1 describes the
distribution of time spent in social isolation starting from the first day of social isolation
to the last day when a response to the questionnaire was collected. Most of the data were
collected around 12 weeks from the start of the social isolation (1 = 24, 36.9%) while the last
responses were received after around 18 weeks (n = 2, 3.1%).
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Figure 1. Time elapsed in social isolation. In total, 65 participants answered the questionnaire (axis
y). The amount of time spent in isolation (axis x) was calculated as the number of weeks elapsed
between the start of social isolation (3 September 2020) and the administration of the follow-up ASR.
The red dashed line indicates the median (14 weeks). We categorized this variable as low (<14 weeks
in social isolation) and high (>14 weeks in social isolation) based on the median weeks spent in social

isolation prior to assessment.
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We used the sign test, a non-parametric test to assess differences between paired
observations, to assess the difference between YSR/ASR symptoms before and after social
isolation. The choice of the sign test was also driven by the non-symmetric distribution of
differences. We then examined how the amount of time in social isolation, defined as the
time elapsed between the first day of social restrictions and the follow-up visit, impacted
differences in YSR/ASR scores. We applied a linear regression model to examine how
time elapsed in isolation (independent variable) predicted the change in YSR/ASR scores,
adjusting for age, sex, baseline SES and IQ. We then determined whether the associations
between time in social isolation and the change in ASR scores differed by sex through a
multiplicative interaction term. Statistical significance level was set at 5% for all tests. All
the statistical analyses were performed with R (version 4.1.0).

3. Results
3.1. Sociodemographic Characteristics

Sociodemographic characteristics of PHIME participants included in this study are
presented in Table 1. In total, 65 participants (26 male, 19.8 +/— 2.4 years) repeated the
ASR during or following the social isolation (i.e., follow-up). Participants experienced an
average of 14.6 +/— 9.5 weeks with social restrictions before completing the follow-up ASR
questionnaire (Figure 1). The average 1Q was 106.1 (SD 9.7). No YSR/ASR scores indicated
problematic behaviors at baseline or follow-up (Supplementary Table S1). Sociodemo-
graphic characteristics and baseline ASR scores of those participants who completed the
online follow-up assessment did not differ from those who did not complete the assessment.
The amount of time (weeks) spent in social isolation ranged from 12-18 weeks, the average
time spent in isolation was 14 weeks (Figure 1).

Table 1. Sociodemographic characteristics of PHIME participants included in this study at baseline
and follow-up (1 = 65).

Characteristics Baseline (1 = 65)

Age (years)

mean =+ sd 19.8 (2.4)
Sex (n, %)

Male 26 (40%)

Female 39 (60%)
Socioeconomic status (11, %)

Low

Medium 17 (26.2%)

High 32 (49.2%)
10 16 (24.6%)

Mean =+ sd 106.1 (9.7)

Note: Mean, standard deviation (sd), range (minimum and maximum values) and percentage (%) are reported.

3.2. Social Isolation and Behavioral Outcomes

We observed no differences in Total Problems reported at baseline and follow-up
(Figure 2A). Participants reported significantly more Thought Problems at follow-up (sign
test; 51.5 (50.0, 55.8) vs. 53.5 (51.0, 58.0), p = 0.049; Figure 2B). None of the other ASR scales
differed significantly between baseline and follow-up (Table S1).

3.3. Length of Social Isolation and Behavioral Outcomes

Though not significant, we observed a trend between spending a longer amount of
time in social isolation (<14 compared to >14 weeks) and an increase of 1.73 points in
Rule-Breaking Behaviors was found (linear regression, 8 = 1.73; 95% confidence interval
(CI): —0.03, —3.48, p = 0.053).
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We did not observe significant differences between baseline and follow-up in the other
YSR/ASR symptom scales or internalizing/externalizing composite scales (Figure S1).

Total Problems A Thought Problems B

T0-
To- -

ASR scale

40-

e 50 -

30- I i ’ .

Baseling Follow-up Baseling Follow-up
Figure 2. Differences in ASR score between baseline and follow-up. The boxplot shows YSR/ASR
scores for Total Problems (A) and Thought Problems (B) at baseline (blue box) and follow-up (gray
box). The error bars are the 95% confidence interval, the bottom and top of the box are the 25th
and 75th percentiles, the line inside the box is the 50th percentile (median), and any outliers are
shown as open circles. No differences are shown in Total Problems score scales between baseline and
follow-up. Thought Problems are significantly higher in the follow-up assessment, with an overall
clinical worsening in the post-social isolation period. The sign test was applied to test the difference
between baseline and follow-up.

3.4. Sex-Specific Effects of Social Isolation on Behavioral Outcomes

In the interaction between time and sex analysis (Table S3), the amount of time spent in
social isolation was significantly associated with increased Rule-Breaking Behavior in males
only (i.e., average change in Rule-Breaking Behavior among males with a higher social
isolation time = 2.8, 95%CI 0.06, 5.5, p = 0.046; Figure 3). Male participants who spent more
time in social isolation (>14 weeks) reported a 3-point increase in Rule-Breaking Behavior
compared to males who spent less time (<14 weeks) in social isolation. No differences in
the association between the time elapsed in social isolation and ASR scores were found for
female participants.

3.5. Results of the Other Clinical Scales

As shown in Figure S1, the other clinical scales investigated did not show significant
differences between baseline and follow-up. The total scale on externalized problems and
internalizing problems is also stable, demonstrating how the impact of social isolation has
been specific and circumscribed.
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Change in rule-breaking behavior
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Time between first day of lockdown
and the day of interview

Figure 3. Sex-specific effects of social isolation and Rule-Breaking Behavior. Results from the linear
regression model including an interaction term between time in social isolation and sex. Here are
displayed the marginal effects of the time spent in social isolation (<14 weeks vs. >14 weeks vs. low)
on the difference in the ASR Rule-Breaking Behavior score by sex. The model was adjusted by age
(years), SES and IQ. The statistical significance for males with a longer time spent in social isolation is
p = 0.046.

4. Discussion

In this study, we assess the impact of COVID-19-related social isolation on baseline
(pre-isolation) and follow-up (mid- or post-isolation) behavioral outcomes in young adults
enrolled in an ongoing longitudinal PHIME cohort study in northern Italy. Our findings
suggest that social isolation is associated with increased Thought Problems. Further, the
length of time spent in social isolation more adversely impacts males compared to females;
males who spend more time in social isolation reported more Rule-Breaking Behavior.

In our study, males reported higher Rule-Breaking Behavior scores after social isolation
than females. Further, spending a longer amount of time in social isolation increased the
severity of Rule-Breaking Behavior scores (i.e., more time, more rule breaking). The
construct of Rule-Breaking Behavior is defined as “non-compliance with the applicable
regulatory expectations of the group” [30] and is related to disinhibition [31]. The general
construct of rule breaking is considered a transitory factor within the behavior and mediated
by the environmental situation [32,33]. Our findings in males contribute to the literature on
social isolation and behavioral outcomes as most of the previous studies focus on female
mood disorders related to the pandemic and social isolation [34]. Our data are fairly
consistent with studies that broadly analyze gender differences in typical traits in mental
disorders, with a higher frequency of behavioral outcomes in males [35] although these
series may have been influenced by bias [36,37].

The worsening of these clinical scales, with regard to the social isolation period, is
theoretically and clinically significant and reflects the need to implement intervention
dynamics aimed at containing or preventing long-term effects. Creating free and easily
accessible support networks for young adults is a solution that should be promoted. These
networks, which can also be created online, could be facilitated by general practitioners and
psychologists at the local level in the places most frequented by young adults, including
university institutions. In particular, in view of the delivery of online therapies, the
approaches of cognitive behavioral therapy, dialectical behavioral therapy and mind-
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body practice techniques have emerged as valid strategies to counteract the emerging
symptomatology [38]. Thinking problems and anxiety levels may have been supported
by the growing phenomenon of cyberchondria: a behavior characteristic of an excessive
online search for medical information associated with rising levels of health anxiety [39].
Furthermore, previous research has found that receiving health information from the
internet was associated with poorer psychological well-being [40]. This may become
particularly true in a pandemic era, leading the World Health Organization to speak of two
major threats to public health: the pandemic and the infodemic [31].

Our unique study design and population, located in one of the first global hotspots of
the first wave of the COVID-19 pandemic, provided the opportunity to examine the impact
of the pandemic-related social isolation on healthy young adults. Our findings suggesting
that males may be more vulnerable to the impacts of social isolation on Rule-Breaking
Behavior could help direct targeted interventions. In general, males are less likely to seek
therapeutic interventions to treat mental health or mood-related disorders [41]. Based on
the externalizing symptomatology that drives male behavior, initiatives that focus more on
attention to functioning than on emotionality should be considered. General practitioners
must be instructed to differentiate gender-specific alarm bells for subsequent referral to
specialist treatment.

5. Limitations

The sample is relatively small and the participation rate was modest (40%) but we
have a unique sample: healthy young adults living in one of the main COVID-19 disease
hotspots in Europe at the beginning of the pandemic. We were able to collect the information
during two time points in a period of time sufficient to evaluate behavioral changes due to
social isolation. The low compliance could have driven a selection bias, with a possible
tendency toward responses to the questionnaire only by the most emotionally affected
subjects with a tendency of the most affected subjects to be interested in participating in
the survey. However, although the sample is not very large, it assumes importance due to
the possibility of being able to compare the scores with the previous administration of the
questionnaire. Another limitation is the lack of information on COVID-19 infection and
its possible impact of emotional and behavioral outcomes. At the time of our follow-up,
accessibility of antigen and antibody verification of the presence of the disease was limited
and took place only in the presence of symptoms. Rapid testing was not widespread. The
socioeconomic data were not collected in the two time points, only in the first time point.
Future investigations could investigate this aspect further.

6. Conclusions

To conclude, this study demonstrates how COVID-19 social restriction policies nega-
tively impacted on mental and behavioral health in healthy young adults. The worsening
of clinical scales of ASR, with regard to the pandemic period, is theoretically and clinically
significant and reflects the need to implement intervention dynamics aimed at containing
or preventing long-term effects of social isolation. Future studies are needed to understand
how targeted interventions, based on the results of this and other similar research, can
address changes in public health well-being.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph192416496/s1, Figure S1: Differences in all ASR score
between baseline and follow up; Table S1: Complete ASR scores at the baseline and follow-up visit;
Table S2: Interaction between sociodemographic variables and ASR scales; Table S3. Association
between time in social isolation and the ASR scales by sex. Relationship between the time spent in
social isolation and the psychopathological outcomes at the follow-up visit by sex. Models were
adjusted by age, SES and 1Q.
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Abstract: Stigma by association is described in qualitative research of family members who have
relatives diagnosed with mental illness, depicting their sense of public shame for having these
relationship ties. However, there have been relatively few empirical studies thus far, in part due to
the isolation of family members affecting research recruitment. In order to address this gap, an online
survey was administered to 124 family members, comparing those who live in the same home with
their ill relative (n = 81) and those who do not (1 = 43). A remarkable incidence of one in three family
members reported experiencing stigma by association. Those living with an ill relative reported
comparatively higher levels of stigma by association using an adapted questionnaire measure. Both
groups experienced loneliness (moderate levels), but importantly, the cohabiting relatives perceived
themselves as lacking support from friends and other family members. Correlational analyses
revealed that those with heightened stigma by association reported heightened anti-mattering: that
is, feeling that other people treat them as if they are insignificant and invisible. Anti-mattering was
also associated with more loneliness and reduced social support. Our discussion focuses on the
theme that family members who actually live with mentally ill relatives experience heightened social
isolation that is under-recognized due to public stigma concerns, compounded by feeling their own
lives do not matter to others. Public health implications are considered for the stigmatized family
members who appear to be particularly marginalized.

Keywords: mental health stigma; social isolation; mattering; loneliness; stigma by association

1. Introduction

The COVID-19 pandemic with societally prescribed social restrictions [1] has served
to sharpen the focus on the public health consequences of social isolation and loneliness.
Previous meta-analytic work [2] has highlighted the impact of both perceived and actual
social isolation on early mortality. However, within our broad society, it is individuals with
serious mental illness (SMI) and their families who are often most isolated and who report a
profound sense of social exclusion related to perceived stigmatization [3]. Family members
who have a relative with SMI often assume demanding caregiving responsibilities that can
become quite distressing [4] and place them at risk for burnout [5]. A recent mixed-methods
study of family caregivers of individuals with SMI [6] poignantly depicted the extreme
social isolation of these family members who were found to have exceedingly small social
networks, an isolation which the authors ascribed to stigmatization. Specifically, family
members reported the need to be “secretive about the (relative’s) mental illness ... so they
reduce their social interactions”. This is consistent with earlier work describing how family
members feel avoided by friends, relatives, and other people in their communities. They
hide their relationship with their mentally ill relative to evade stigma [7], and they believe
that most people hold negative views of relatives of people with mental illnesses [8].

Corrigan and Miller [9] described how family members can experience a sense of
shame, blame and contamination in their perceived stigma of being associated with their
relative with SMI. This kind of stigma has been previously referred to as ‘courtesy’ stigma
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or ‘family” stigma [9] but is now typically termed stigma by association [10]. Research
studies of stigma by association using qualitative methods were conducted by van der
Sanden et al. [11,12] in the Netherlands with Dutch family members of people with mental
illness. Through interviews with family members, the authors found that 74% had expe-
rienced stigma by association [11]. Dominant themes reported included family members
being blamed for the mental illness of their relative and experiencing social exclusion,
which resulted both from friends, relatives, and other community members pulling away
from participants and from participants withdrawing from people to avoid stigma. Addi-
tional qualitative research attests to the existence and importance of stigma by association
among family members (see [13,14]).

What is unclear at present is whether family members who are actually living with
versus living apart from their relative with SMI experience more stigma, more loneliness,
and more isolation. Research findings thus far are mixed and are mainly restricted to
qualitative reports. This is likely due, in part, to the difficulties in participant recruitment.
Some research has suggested that there is a similar level of caregiver burden independent of
joint household status [15,16]. Others [10] suggest more clearly that family members who
actually live with their ill relatives experience a heightened caregiver burden. However,
there remains a gap in the literature regarding the impact and consequences of loneliness
and social isolation and stigma by association in this vulnerable group. There is a paucity
of empirical studies that have been conducted in the area, which thus far has mainly been
restricted to qualitative research.

The current study had two primary goals. First, we compared family members who
are either living with or not cohabiting with their relative with serious mental illness
to determine their relative levels of experienced stigma by association, loneliness, social
support, and feelings of not mattering. Second, in the sample of family members as a
whole, we examined the correlates of feelings of not mattering. We hypothesized that
feelings of not mattering would be associated with elevated levels of loneliness and lower
levels of social support, in accordance with past findings with young adults and other
groups (see [17-20]). In addition, however, we wished to explore how feelings of not
mattering might be linked with the experience of stigma by association. A link between
feeling insignificant and stigma by association would be in keeping with the notion that
being made to feel insignificant and invisible contributes to a more general sense of being
devalued, judged, and stigmatized by others. This is thought to be felt most acutely among
family members with a relative with a mental illness.

2. Methods
2.1. Participants

Participants were recruited through organizations that support family members who
have relatives with mental illnesses. The Canadian Mental Health Association, the Institute
for Advancements in Mental Health (formerly the Schizophrenia Society of Ontario), and
Reconnect Community Health Services sent recruitment email advertisements communicat-
ing the opportunity to take part in the study. Clients who were engaged in their programs
and services and had consented to receive follow-up correspondence were contacted. Ad-
ditional participants were recruited through the Schizophrenia Society of York University
(SSY), which promotes schizophrenia awareness and stigma reduction. The SSY posted
the advertisement communicating the opportunity to take part in the study on their social
media platforms (e.g., Instagram). Participants received a $5.00 (CND) coffee shop gift card
as compensation for completing the study. The participants accessed the survey through
the Qualtrics XM platform via an online link.

Data were collected from 254 individuals who provided informed consent and self-
identified as relatives of people with serious mental illnesses, including but not limited
to psychotic disorders (e.g., schizophrenia) and affective disorders (e.g., bipolar), and
excluding neurocognitive disorders (e.g., dementia). Cases were removed from the data
set for participants who had invalid profiles (n = 8) and missing data (n = 122). The final
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sample consisted of 124 relatives of people with mental illness, who spent an average of
45.3 (SD = 36.4) minutes online responding to the survey.

Participants” demographics are noted in Table 1. The family members were divided
into two groups. One group was comprised of people who cohabited with their relative
with mental illness (1 = 81), henceforth referred to as the cohabiting group, while the other
group was comprised of people who did not live with their relative with mental illness
(n = 43), henceforth referred to as the non-cohabiting group. Individuals in the cohabiting
group ranged from 18 to 80 years old, with a mean of 44.0 years old (SD = 17.1). Participants
in the non-cohabiting group ranged from 20 to 80 years old, with a mean of 53.8 years
old (SD = 17.7). The cohabiting group was significantly younger overall than the non-
cohabiting group (t(df = 78.40) = —2.91, p < 0.01). Inspection of additional demographics
showed generally comparable patterns of distributions between the groups, with the most
notable differences being that those in the non-cohabiting group self-identified more as
“mother/father” (44%; n = 36 versus 58%; n = 25), less as spouse/partner (11%; n = 14
versus 0%; n = 0), and more as “other” (2%; n = 2 versus 19%; n = 8).

Table 1. Participant Demographics.

Demographic Cohabiting Family Member Group Non-Cohabiting Family Member Group
Participant n =81 n=43
Age in Years M =440 (SD=17.1) M =538 (5D =17.7)
Female n=>53 (65%) n =37 (86%)
Male n=27 (33%) n=6 (14%)
Non-binary n=1 (1%) n=0 (0%)
White/European n=>54 (67%) n=_32 (74%)
BIPOC n=27 (33%) n=11 (26%)
Mother/father n=36 (44%) n=25 (58%)
Sister /brother n=21 (26%) n=7 (16%)
Daughter/son n=11 (14%) n=3 (7%)
Spouse/partner n=11 (14%) n=0 (0%)
Other (e.g., aunt, cousin) n=2 (2%) n=_8 (19%)

Note: BIPOC: Black, indigenous, and people of color.

The demographics for the participants’ relatives with SMI are noted in Table 2. The age
of the relatives with SMI was not significantly different between the groups. Consistent with
participant demographics, an inspection of additional demographics of the relatives with
mental illness generally showed comparable distributions between the groups. Importantly,
clinical diagnoses of relatives with mental illness were relatively evenly distributed between
the groups. Each participant could report more than one mental health condition. This
corresponds to concurrent disorders often experienced by relatives with SMI and aligns
with previous research which describes the characteristics of relatives with SMI [11].

Table 2. Demographics of Relatives with Mental Illness.

Demographic Cohabiting Family Member Group Non-Cohabiting Family Member Group
Relative with Mental Illness n=_81 n =43
Age in Years M =35.8 (5D =13.66) M =40.6 (SD =15.44)

Female n =230 (37%) n=18 (42%)
Male n =48 (59%) n=24 (56%)
Non-binary n=3 (4%) n=1 (2%)
White/European n=>56 (69%) n =30 (70%)
BIPOC n=25 (31%) n=13 (30%)
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Table 2. Cont.

Demographic Cohabiting Family Member Group Non-Cohabiting Family Member Group
Schizophrenia n=32 (40%) n=17 (40%)
Other Psychotic Disorder n=34 (42%) n=13 (30%)
Bipolar Disorder n=22 (27%) n=16 (37%)
Major Depression n=14 (17%) n=10 (23%)
Other Mental Disorder n=14 (17%) n=11 (26%)

Note: The sum of the number and percentage of mental illnesses listed exceeds 124 and 100%, respectively, as
each participant could report more than one condition. BIPOC: Black, indigenous, and people of color.

2.2. Measures

Demographics were collected through a questionnaire that asked participants to report
the age, gender, and race of themselves and their relative with SMI, their relationship to
the relative with SMI, and their understanding of the mental illness(es) that their relative
is experiencing.

e  Stigma by Association Scale (SAS; adapted from Tessler & Gamach [21])

Stigma by association was measured using a 9-item SAS questionnaire originally
published by Tessler and Gamach [21] as a subscale of their toolkit. We adapted the
measure to specify its relevance for any family member of a person with an SMI (see
Supplementary Materials). Therefore, items in the current measure substituted the term
“relative” in lieu of the more general term “(NAME)” [21]. Further, minor edits were made
to make items more concise and to keep the terminology about their “relative’s mental
illness” consistent throughout the measure. An example item from the SAS is: “I have
felt the need to hide my relative’s mental illness”, with participants selecting one of five
options on a Likert scale ranging from “Never” to “Always”, scoring 1-5. The range of
possible scores on the SAS is 9-45, with higher scores indicative of more stigma. A cutoff
score of 27 (or higher) was established to identify those who report experiencing stigma by
association. Cronbach’s alpha was very good for the SAS at 0.88.

e  Multidimensional Scale of Perceived Social Support (MSPSS; [22])

Perceived social support was measured using the three subscales of the 12-item MSPSS
(MSPSS; [22]), which assesses support from a significant other, support from family, and
support from friends. Participants were asked to indicate how they felt about a series of
statements by selecting one of seven options on a Likert scale ranging from “very strongly
disagree” to “very strongly agree”. Sample items include the statement: “There is a special
person who is around when I am in need” from the support from significant others subscale,
“My family really tries to help me” from the support from family subscale, and “I can
count on my friends when things go wrong” from the support from friends subscale. The
range of possible scores on the MSPSS is 1-7; higher scores are associated with more social
support. Cronbach’s alpha was found to be very good for the MSPSS subscales, at 0.87 for
the significant others scale, 0.91 for the support from family scale, and 0.91 for the support
from friends scale.

e  General Mattering Scale (GMS; [23])

The GMS [23] was administered to measure how much participants felt that they
generally mattered to other people. Participants were asked to select one of four options,
from “1 = Not at all” to “4 = A lot”, in response to five statements, such as “How important
do you feel you are to other people?” Scores on the GMS [23] can range from 5 to 20,
with higher scores representing a greater sense of generally mattering to other people.
Cronbach’s alpha was found to be lower than usual (see [24]) but acceptable for the GMS
at 0.66.
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e  Anti-Mattering Scale (AMS; [18])

Anti-mattering pertains to the feeling that others are treating the individual as unim-
portant and insignificant [18]. Participants were asked to select one of four options, from
“1 = Not at all” to “4 = A lot”, in response to five statements, such as “How often have
you been made to feel by someone that they don’t care about what you think or what you
have to say?”. AMS scores can range from 5 to 20, with higher scores representing a greater
sense of being made to feel unimportant and invisible to other people. Cronbach’s alpha
was found to be very good for the AMS at 0.87.

e UCLA Loneliness Scale (UCLA LS; [25])

The UCLA Loneliness Scale [25] was used to evaluate how frequently participants felt
lonely. Participants were presented with 20 statements, such as “I have nobody to talk to”,
and instructed to choose one of four responses, from “1 = I never feel this way” to “4 =1
often feel this way”. Scores on the UCLA Loneliness Scale [25] can range from 20 to 80, and
higher scores are associated with feeling lonely more often. Cronbach’s alpha was excellent
for the UCLA Loneliness Scale [25] at 0.95.

Finally, participants were asked to provide a short answer to the question, “Please
describe any experiences you have had with stigma as the family member of a person with
mental illness.”

2.3. Procedure

Participants gave their informed consent and responded to the survey online. They
were administered the demographics questionnaire, the five questionnaire measures, and
the short answer question noted above. In addition, participants answered other question-
naire measures and short answer questions as part of a larger ongoing program of research.

2.4. Statistical Analyses

Quantitative data were analyzed in R Studio [26]. Welch’s independent {-tests were
computed to assess differences between the cohabiting group versus the group of people
who did not cohabit with their relative with mental illness on the SAS (adapted from Tessler
& Gamach [21]), GMS [23], AMS [18], MSPSS subscales [22] and UCLA Loneliness Scale [25].
Correlations were computed between the dependent measures and the AMS [18].

For the qualitative analyses, keyword themes were identified in the responses in
accordance with the qualitative analysis stage-by-stage process [27], with the exception
that we did not have an opportunity to include the ‘member checking’ stage since we were
unable to return to reach out to the participants.

3. Results

Means and standard deviations for the cohabiting group and non-cohabiting group
on the variables examined are noted in Table 3.

Table 3. Descriptive Statistics.

Measures Total Sample Cohabiting Family Member Group Non-Cohabiting Family Member Group

M SD M SD M SD

SAS 24.49 777 26.11 6.60 21.44 8.91
MSPSS SO 5.13 1.35 4.85 1.29 5.63 1.31
MSPSS FM 4.40 1.48 4.15 1.47 4.85 1.41
MSPSS FR 4.79 1.41 4.52 1.40 5.28 1.30
GMS 15.01 2.77 14.68 2.60 15.63 3.01
AMS 11.89 3.95 12.20 3.63 11.29 4.48
UCLA LS 46.16 14.02 47.22 14.09 44.19 13.83

Note: SAS: Stigma by Association Scale; MSPSS SO: Multidimensional Scales of Perceived Social Support from
a Significant Other; MSPSS FM: Multidimensional Scales of Perceived Social Support from Family Members;
MSPSS FR: Multidimensional Scales of Perceived Social Support from Friends; GMS: General Mattering Scale;
AMS: Anti-mattering Scale; UCLA LS: UCLA Loneliness Scale.
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The prevalence of self-reported stigma by association in the community sample was
determined to be quite high (n = 43) at a remarkable one in every three family members,
based on the SAS cutoff score. It may even be higher in the general population since our
sample was recruited through community organization connections. A key finding, based
on the SAS (adapted from Tessler & Gamach [21]) questionnaire, was that participants who
live with a relative with SMI report significantly higher levels of stigma by association
(£(67.06) = 3.02, p < 0.003; d = 0.62). The experience of stigma by association was poignantly
described in the qualitative response of a 58-year-old mother who resides with her 24-year-
old son with SMI: “Raising a child has been very difficult due to stigma. Being blamed as a
‘bad parent’ was a frequent occurrence for years; from immediate family to strangers, to
teachers, to health professionals. It was excruciatingly difficult, and contributed to chronic
feelings of self-blame, feeling like a failure, feelings of helplessness, hopelessness, confusion,
chaos, isolation ... ”. Her vivid depiction of many painful emotions tied to stigma was
a theme described by other participants and clearly compounded by social isolation and
rejection (“my sister has cut me off since discovering my family member’s illness”).

Analyses of the subscales of the Multidimensional Scale of Perceived Social Support
(MSPSS; [22]) confirmed a remarkably consistent pattern in which the cohabiting family
member group perceived themselves as having significantly less support from friends
(£(92.17) = —3.03, p < 0.003; d = 0.56), family (£(89.37) = —2.56, p < 0.011; d = 0.48), and
significant others (£(84.89) = —3.16, p = 0.002; d = 0.60). A 62-year-old mother who resides
with her 32-year-old son, diagnosed with schizophrenia, shared a powerful demonstration
of her lived experience of social isolation and its relationship to stigma: “A conversation
happened with my son telling family that he had just gotten out of hospital and was
diagnosed with schizophrenia. The long and short of it being my family has nothing to do
with us now, we are avoided . .. I told family and they shut us out, I am so hurt and angry
at their hypocrisy!”

Analysis of the General Mattering Scale (GMS; [23]) revealed a trend in which people
who live with their relative with SMI experience a lower sense that their lives truly matter
compared with family members who do not live with their relative (¢(75.72) = —1.75,
p = 0.08; d = 0.35). This sentiment was reflected by a 24-year-old daughter who resides with
her father with SMI, who indicated that her experience of stigma involved “Not being able
to talk about my own experiences because it is not as important as the individual with the
mental illness.” There were no group differences in anti-mattering (#(69.62) = 1.14, p = 0.26;
d=0.22).

Family members who reported experiencing stigma by association (based on the
SAS cutoff score) were found to be experiencing moderate levels of loneliness (M = 50.5;
SD =12.7). However, mean scores did not differ significantly between the groups on the
UCLA Loneliness Scale [25] (£(87.11) = 1.16, p = 0.25).

Correlations among the measures for the entire sample (n = 124 except for a very few
instances of missing data) can be found in Table 4.

Table 4. Pearson Correlation Coefficients (r) for all Participants and all Measures.

Measures SAS MSPSS SO MSPSS FM MSPSS FR GMS AMS
MSPSS SO —0.09
MSPSS FM —0.24 ** 0.54 ***
MSPSS FR —0.23* 0.55 *** 0.52 ***
GMS —0.18* 0.39 *** 0.30 *** 0.45 ***
AMS 0.41 =+ —0.35 *** —0.51 *** —0.38 *** —0.53 ***
UCLA LS 0.34 *** —0.53 *** —0.45 *** —0.48 *** —0.44 *** 0.59 ***

*p <0.05 ** p <0.01; *** p <0.001. Note: SAS: Stigma by Association Scale; MSPSS SO: Multidimensional Scales
of Perceived Social Support from a Significant Other; MSPSS FM: Multidimensional Scales of Perceived Social
Support from Family Members; MSPSS FR: Multidimensional Scales of Perceived Social Support from Friends;
GMS: General Mattering Scale; AMS: Anti-mattering Scale; UCLA LS: UCLA Loneliness Scale.
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What was clear among all participants were findings that heightened stigma by
association was linked to the strong sense that others treat them like they are insignificant
or not truly valued, based on the AMS correlation (r = 0.41, p < 0.001). Further, there was
a significant pattern of correlations between anti-mattering (AMS) and the variables of
significant other (SO), family member (FM) and friend (FR) social supports (MSPSS), as
well as between anti-mattering (AMS) and loneliness (UCLA Loneliness), such that those
with reduced social supports and those with heightened loneliness report a significantly
reduced sense that their lives matter to others. Further, heightened loneliness (UCLA
Loneliness) was strongly associated with all aspects of lack of social support: that is, feeling
unsupported by family members, significant others, and friends.

4. Discussion

The study found a startling one in three family members with relatives with SMI
reported experiencing stigma by association. These family members were found to be
experiencing, on average, at least moderate levels of loneliness in what is, to our knowl-
edge, among the very first empirical studies of loneliness, social isolation, and stigma by
association in a North American family member sample. The findings are consistent with
recent research that found so-called ‘loneliness in the presence of others’ in family members
who care for a relative with severe mental illness in Iran [6] and are also consistent with past
research in Scandinavian family members [28,29]. Our findings also echo prior qualitative
research that found family members of people with SMI experienced stigma by association
and perceived themselves as lacking social support [7,30], particularly those who cohabited
with their relatives [31].

Specifically, family members who live with a relative with SMI were found to feel
significantly more social isolation compared with those family members who do not
cohabit with their relative with SMI, according to family, friends, and significant other
social support measures. The extent of their isolation is considerable, reflected in the
striking findings that their MSPSS subscale levels were considerably lower than the original
MSPSS psychometric validation studies [32] and much lower than those obtained recently
from a community maternal caregiver sample [33]. The public health implications of this
finding are clear, according to a study conducted in Turkey on social support in family
caregivers [5]: that is, family caregivers with reduced social support are at heightened risk
for burnout. Individuals who experience psychosis are themselves among the loneliest and
socially isolated of adults, according to national surveys conducted in Australia [34]. The
current research suggests that family members who live with relatives with SMI may also
be quite marginalized in society, related to their experiences of stigma by association.

However, the findings of the current study point to the importance of ‘mattering” as
a key factor in the experience of lack of social support experienced by family members.
Specifically, family members who are experiencing the most loneliness and who feel
the most socially isolated are missing the sense that their lives truly matter to others;
they are experiencing what has been termed a double jeopardy of feeling both lonely and
unimportant [19]. This sense of mattering has been seen as a critical support for people
during the COVID-19 pandemic [35], that there are true benefits from feeling that someone
sees you as being important and valued.

In this regard, we extended past research that linked the new AMS measure with
loneliness by showing that this association is not only present in university students
(see [19]). It is also detectable among adults who have family members with serious mental
illnesses. The findings align with the conclusion [18] that the anti-mattering construct has a
particular focus on, and perhaps sensitivity to, feelings of being marginalized.

Examination of the qualitative responses gathered in the current study appears to
mirror the social exclusion themes found in previous qualitative research [11,12], which
are highlighted by the disturbing salience of the anti-mattering construct among the most
stigmatized of our participants. Anti-mattering empirical findings are underscored by
emotionally intense self-disclosures in participant responses about being shut out and cut
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off from other family members because of their relative with SMI. Feeling not listened to,
feeling that what is being said is not important, and feeling like there is no opportunity
to talk about their own experiences are troubling findings among these family members
whose stigma reports seem poignantly linked to being ostracized even by those closest to
them. This experience, for them, is too close for comfort.

There appears to be a dearth of interventions aimed at reducing stigma by association,
according to a recent scoping review [36]. Future research should consider the implications
of the current findings, particularly those that link societal stigma and marginalization
with feelings of not mattering. Some suggested interventions have included transformative
education, sharing, disclosure, social networking, and support, as well as public education,
to correct misconceptions surrounding mental illness. The current findings highlight the
importance of these interventions to address the specific need for heightened public mental
health awareness surrounding stigma by association and the need to reach out with support
to those marginalized individuals who are particularly affected by it.

One limitation of the current study relates to recruitment issues. Our sample was
obtained by contacting local and nationally connected support organizations. The popula-
tion of relatives of those with SMI has been particularly challenging to recruit for research
participation, which is not surprising given the findings of social isolation. It is possible,
and in fact quite likely, given the links of our participants to support organizations, that
the prevalence of stigma by association is even higher, and the extent of loneliness and
social isolation is underestimated in the broader population of family members. A further
limitation is that the diagnoses of the relatives with mental illness were not independently
verified; like other research in this area, we relied on family member self-reports.

5. Conclusions

The current study begins to address the gap in the existing family stigma literature by
providing evidence of mental illness stigma by association, loneliness and social isolation
in a North American sample. Through quantitative analyses, findings showed that the
cohabiting family member group experienced higher levels of stigma by association and
social isolation compared to the non-cohabiting group, though all participants experienced
loneliness. The public health implications are that this is a marginalized group that is at
serious risk for caregiver burnout, which would likely be exacerbated among caregivers
who feel they are unappreciated and insignificant. The findings extend previous research,
mainly restricted to qualitative studies, conducted in Scandinavia, Turkey, and Iran. In
future studies, there is a need to examine societal interventions for reducing stigma by
association as well as increasing the sense of mattering among family members, particularly
those who live with a relative with SMI, because of the extent of their loneliness combined
with heightened social isolation.
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Abstract: Loneliness is commonly associated with older people with the majority of research and
interventions focusing on loneliness in aged and aging populations. However, loneliness seems to be
on the rise for young adults more so than the elderly. Our research focusses on the experiences of
young workers who report feeling lonely at work. We explore individual and organisational factors
that may be contributing to loneliness, and comment on the consequences of feeling lonely at work.
Qualitative data from 37 young adults from Western Europe suggest that these workers feel invisible
at work, have a thwarted sense of belonging to their employing organisation, and often experience
relational deficiencies due to automation and individualisation of work practices.
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1. Introduction

“I'm seen as this figure, in this role, but not as me . .. it’s really isolating being treated as
a nothing, like you as a person don't exist” Retail worker, 23 years

“I think it's a time in life that often gets overlooked. I think school children tend to get
a lot of interventions and things but once you leave school and go out into the big wide
world you kind of get thrown out, and it’s a time of a lot of change when you're moving
away or starting a new job or going to uni, and it's just so many changes and it can be
very overwhelming and very lonely.” Marketing assistant, 24 years

Loneliness has historically been known to predominately afflict older people, with
the majority of research and interventions focussing on loneliness in aged and aging
populations. Indeed, there is a vast research literature examining the prevalence and
negative outcomes of loneliness in older age [1]. However, loneliness seems to be on the
rise for young adults more so than the elderly. Recent research indicates that people over
65 are now more likely than any other age group to say they never feel lonely, with young
adults (18-25 years) across Europe [2], New Zealand [3], Australia [4], the UK [5] and USA
indicating higher incidences of loneliness than their older counterparts [6]. According to
a recent Cigna survey of more than 6000 workers, loneliness at work is also on the rise,
but it appears to be most prevalent among younger workers (<38 years), of whom nearly
half report feeling lonely when they are at work [7]. In the workplace, lonely workers
tend to have lower performance ratings, are less committed and less approachable than
their non-lonely co-workers [8], and take twice as much sick leave [9]. The silence of
loneliness and the stigma associated with it adds to the complexity of addressing these
adverse outcomes.

In view of the emerging evidence of the growing prevalence of loneliness among
young adults, it is helpful to gain insight into the experience of loneliness among young
workers. The current study offers a preliminary understanding of loneliness among young
adult workers in Western Europe by exploring the interaction between life stage as an
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individual characteristic and the organisational context as a socio-environmental character-
istic. Such insight will ultimately lead us to develop further research studies and design
age-appropriate interventions.

Loneliness is the psychological pain of perceived relationship deficiencies [10]. Percep-
tion is critical to this definition: people can live relatively solitary lives and not feel lonely,
or can have many social relationships and nevertheless feel lonely. Consequently, loneliness
is more closely related to the perceived quality than the quantity of social relationships
and can be devastating for one’s psychological and physical health [11], even more so than
obesity [12]. Loneliness is also a potent risk factor for suicide [13]; a link that is particularly
evident for teenagers and young adults [14]. Feeling lonely can be particularly acute during
young adulthood because this stage in life also presents the greatest risk period for the
emergence of depression and magnifies the stigma of loneliness given the strong pressure
to appear socially connected [15].

In addition, while the pernicious effects of rejection are felt by all age groups [16] and
can cause an individual to feel like life is less meaningful [17]—even if the rejection is by
a group the individual does not wish to belong to [18]—these effects can be particularly
severe for young adults [19]. As such, young adults are often at greater risk for experiencing
loneliness because rapid social changes are often occurring, existing support networks can
be unstable, and new stressors are introduced, such as starting work and carving out an
occupational or professional identity. Given this context, it seems that young adulthood is
a vulnerable time for loneliness.

Importantly for the current research, young adulthood represents an era where the
individual strives to form and maintain social bonds and meaningful relationships with
non-family members, and explores independence and multiple facets of their potential
occupational identity. We know from prior research that having social support and a sense
of belonging during emerging adulthood is an important foundation for positive physical
and mental health [20]. As such, studying the transition and exploration during emerging
adulthood are not new avenues to explore in loneliness research. However, what is novel
is the contemporary labour market young adults enter and the individual variation of
their experiences. The psychology of working framework [21] is a theoretical model that
can help frame the sociocultural aspects of contemporary work experiences and shape
how organisational contexts can be a major influence on an individual’s psychological
wellbeing. The core assumptions of the psychology of working model are that work (i) has
a major influence on well-being, (ii) is intertwined with other life spheres, (iii) is shaped
by socioeconomic, political, and historical factors, (iv) encompasses both paid and unpaid
activities, (v) is important for workers and nonworkers who want to work, and (vi) can
potentially satisfy fundamental human needs. The current study adopts these assumptions,
with special emphasis on the role of work as a vehicle that shapes relational experiences.

Young adult workers are entering the workforce amidst new ways of working—in part
driven by the pandemic [22]—which may be contributing to loneliness in this age group.
Contemporary ways of working are also likely to see the continuing rise of digitalization,
automation and individuation in young adult working lives that can increase social isolation
(e.g., remote work, virtual work, piece-rate and gig-economy jobs, platform work). These
changes in the way work is conducted is accompanied by changes in employment contracts
to accommodate more flexible working arrangements (e.g., causal work, temporary/fixed-
term/variable contracts, or self-employment). Such work often comprises a lot of time
spent alone socially distant from coworkers or in temporary employment rather than in
socially connected workplaces, and may increase feelings of disconnection and loneliness.
Additionally, the fragmentation of the traditional ‘9-to-5" workday shared with coworkers
in-person and the rise of virtual and precarious work in the ‘gig’ economy [23] often mean
a lot of time spent alone with less meaningful face-to-face interactions that might thwart
the environment emerging adults need to build fulfilling social bonds. Researching the
psychosocial consequences of this evolution of work is important, including studying
feelings of loneliness that emerges while working. We know much about the personal
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factors that predispose people to loneliness (especially in childhood and older adulthood)
but the interpersonal and contextual factors are much less understood, making targeted
evidence-driven interventions and evaluation problematic.

Technology and social media are often touted as both the blame and remedy for youth
loneliness. However, there is growing recognition that the underpinnings of loneliness are
more complex and interact with environmental factors in multifaceted ways. Available
evidence suggests that different age groups experience loneliness differentially in various
contexts [24], and can arise from psychosocial tasks and relationships unique to that period.
This evidence suggests that it is important to study life stage and context when understand-
ing loneliness in the workplace. However, context is not often considered a property of
loneliness, and the workplace context is given even less consideration when understanding
the nature of the experience. Although data from online and media surveys [25] indicate
the majority of workers feel lonely and 53% would give up some compensation for more
meaningful relationships with colleagues [26], very little academic research explores how
the nature of contemporary labour is contributing to loneliness. Because of the stigma
and feelings of personal failure associated with loneliness, not all young adults will seek
help. The stigma and associated inhibition of disclosing feelings of loneliness may be
highlighted in a social context such as the workplace where interactions are often coupled
with power and status differentials, which are often not in the young adult’s control or
influence. In view of the increasing prevalence of loneliness among young adults in general,
it is important to gain a better understanding of work and its intersection with loneliness
that is unique to this developmental period [27]. Our primary research objective is to
understand the experiences and consequences of loneliness at work for young adults. Our
more speculative goal is to generate an awareness that loneliness is a political, economic,
and social reality, rather than simply an individual problem.

2. Method
2.1. Research Design

Existing research on loneliness often associates the experience with a mental illness
such as depression or social anxiety and is therefore perceived as an individual deficit.
Loneliness is rarely studied from the perspective of those whom are often in the company of
others, e.g., in a collective workplace (physical or virtual). Therefore, this preliminary study
seeks to explore the meaning of this particular aspect of loneliness in organisational contexts.
Because human existence in organisations is fundamentally interpersonal and exists in a
push and pull of intersubjectivity, we used qualitative methods to explore the meaning
of young worker loneliness and to begin to understand the role organisations (systems,
processes, and the people that engage in them), play in its development and maintenance.

Some time ago, Rook [28] argued that researchers should take a differentiated view
of loneliness and incorporate these distinctions into research methodologies. However, it
is evident that most research on workplace loneliness is quantitative (e.g., [8,29-34]). We
chose a qualitative inductive research design given the exploratory nature of the study
and our interest in the participants” experiences of loneliness. This approach helped us
respond to our research objective of understanding the experience of participants rather
than using standardised measures of loneliness to determine hypothesized predictions.
We felt this approach would allow us to more fully understand the reasons why young
workers identify as lonely, as the feelings of loneliness may differ widely depending on the
experiences of the young worker and have various consequences.

2.2. Procedure

We used the data collection service provider, Prolific, to recruit participants aged
18-25 years who were employed at least part-time in a work environment interacting
with other people. Prolific was used for several reasons: (i) because we wanted to pre-
screen participants for their age, employment status, and degree of loneliness before
they participated in the qualitative study (i.e., workers were screened for and excluded
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from participating if they were older than 25 years, were unemployed, and responded
‘never’ or ‘hardly ever’ to the question how often they felt lonely at work); (ii) partici-
pants could remain completely anonymous using only their Prolific ID as an identifier,
(iii) the questions required responses of a private and sensitive nature and thus we wanted
separation from any particular sponsoring or employing organisation, and (iv) the Prolific
pool of participants has shown to be of a good quality [35]. The survey was open for seven
days in November 2021. Participants could choose where and on what device to complete
the survey so their responses were private without fear of organizational monitoring. From
a possible 40 respondents, we analysed 37 useable responses. Participants were from Por-
tugal, Spain, Italy, England, and Poland; 14 were female, 22 were male, 1 was non-binary,
with an average age of 22 years. Each participant was offered £10 to participate in the study.
Informed consent was obtained prior to participation, and no information on participant
identity was collected at any time. The study was reviewed and approved by the University
of Canterbury Human Ethics Committee (HEC 2020/113).

We used Qualtrics to create an online anonymous survey and to collect data on
participant’s experiences of loneliness in their work. Anonymous online surveys are a
suitable medium to collect data on sensitive topics such as loneliness [36], and allow for
the disclosure of potentially negative depictions of the respondent’s workplace, supervisor,
or coworkers because of the assured anonymity. We also felt interviews with a stranger on
a highly sensitive and stigmatised subject matter such as loneliness may result in socially
desirable responses.

In the online survey, we provided information on the nature of the study and sought
informed consent before proceeding. Participants could opt-out at any time during the
survey. We asked several warm-up questions about the nature of the participant’s role, and
then the following study-specific open-ended questions to elicit as much detail as possible.
Example questions include: I want you to think about a time when you have felt especially lonely
at work. Tell me about that time [where were you working at the time, what tasks were you doing,
who else (if anyone) were you working with, why do you think it was an especially lonely time?].
What do you do when you feel lonely at work? How does loneliness affect you? What do you think
are the reasons for your loneliness?

2.3. Data Analysis

All of the analysis was carried out using the verbatim text from the survey data.
The length of the entries varied depending on the stories and scenarios described by the
participants. Word count averaged 588 words for each participant and each took on average
46 min to complete the survey. Thematic analysis was carried out based on the procedure
described by Braun and Clarke [37]. To summarise, we (i) read the text several times
to build familiarity with the data, both across the entries and within each participant’s
responses; (ii) created a set of broad themes, (iii) reviewed the themes for meaning and
succinctness, and (iv) described the final three themes with exemplar anonymised quotes
to support them. The initial coding and identification of themes was repeated by a doctoral
student (not involved in the data collection) who was blind to the initial analysis. This
process helped strengthen the reliability of the analysis. The labels and description of
the final themes were discussed between the researchers and agreed upon after multiple
rounds of discussion and analysis. Quotes reported in this paper are verbatim without
grammatical correction.

3. Results and Discussion

Thematic analysis of the data from lonely workers suggested three main themes,
which we labelled ‘feeling unheard and unseen at work’, ‘thwarted belongingness’, and
‘individuation of work’.
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3.1. Theme 1: Feeling Unheard and Unseen at Work

“I'd like to be of use at work, and be comfortable enough that someone higher up would
want to speak with me and, like, see you, and you're sort of actually having those
conversations go in different directions and then realise that others at work don’t really
listen to you”—Oil data analyst, 23 years

Visibility at work can be thought of as the degree to which an employee is “fully
regarded and recognised by others” [38] (p. 63). Several participants wrote about work
environments where they did not feel they mattered, that they experienced little care
or positive attention, or felt directly undermined. Their invisibility was noticeable and
distressing. The experiences typically reflected two phenomena; one relating to perceived
deficiencies in the participant’s character resulting in them feeling invisible or unnoticed
(i.e., something is wrong with me), and another of other organizational members in the
environment excluding them (i.e., no one notices me).

“When I feel really lonely at work . .. you kind of think there’s something wrong with
you and you think you’re lonely because no one likes you and because you don’t matter
and no one cares” Cook, 20 years

“There are certain times when, for instance, a certain thing must be done that can be
“more difficult”, so [my supervisor] decides to ask my [coworker] about it instead of me,
or for him to do my work instead of me, while choosing to ignore me and the things I pitch
in, only because “I'm the new one”. That feels odd, like I go unnoticed, and besides, it
also feels like she [the supervisor] never trusts me” Accounting assistant, 22 years

Dispersed through the participant’s entries were elements of a lack of care in not being
seen or heard, feeling misunderstood or that the person does not matter to anyone at work.

“no one really talks or interacts with me and I felt really lonely and unwanted” Ware-
house worker, 22 years

“If I call in sick, no one would bother wondering what’s wrong ... and then I'm blasted
when I go back to work for taking sick ... no one cares” Check-in assistant, 23 years

“ ... Ilost a family member and was upset [at work], but I knew not to tell any of my
coworkers. 1 felt lonely because nobody knew and nobody cared and I really wanted
someone with who I could share my problems” Salesperson, 25 years

A useful framework to help explain these observations is Buber’s [39] ‘I and Thou’
theory, which describes how people treat each other and how they learn to interact with
others. Buber distinguishes between seeing people as I-It where people are used as a goal
or tool toward an outcome, or I-Thou where the other is acknowledged and treated as
a meaningful human being. It appears from our data that many lonely workers are in
environments where people are treated as a means to an end.

When prompted to think about their loneliest experience, one participant commented
that the worst aspect of that experience was

“not being able to express myself, my feelings, or raise issues . . . 1 felt completely ignored”
[in relation to a team decision that affected their work] Graphics creator, 24 years

Another commented of the inability to talk with others about her feelings:

“ ... nobody even notices you need help with [tasks], so it kind of hit me really hard
that nobody even listens or even notices. I felt really lonely because it felt like there
is some kind of magical barrier between us and we couldn’t really even talk about it”
Recruitment coordinator, 23 years

Jung [40] argued long ago that being lonely is not merely social isolation, but rather
it includes not being heard or understood: “Loneliness does not come from having no
people about one, but from being unable to communicate the things that seem important
to oneself, or from holding views which others find inadmissible” (p. 356). This insight
seems to resonate for many young adults in the contemporary workforce, in that they
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feel ‘overlooked’, ‘ignored’, or ‘silenced’. Furthermore, it was evident in the data that
employees were not strategically managing their level of visibility by hiding parts of who
they are, which may be a strategy exercised in more senior roles to establish and maintain
professional distance [38].

In reporting the experiences of being unseen or unheard in the experience of loneliness,
we are cognisant that lonely people tend to have a cognitive bias and heightened awareness
of social threat [41]. Therefore, our sample of lonely workers is likely to experience and
report some social interactions as more threatening or abrasive than non-lonely workers.
Respondents wrote about a lack of felt care from others in the organisation, or feeling
undervalued or unappreciated. It is unclear from our data whether this lack of felt care
stems from a lack of reciprocity (i.e., lonely individuals are less able to capitalise on the
benefits of interpersonal interaction due to heightened levels of social rejection) or the
withdrawal from others that isolates them further and results in their failing to pick up
on caring cues. The sad irony, though, of not having a voice or feeling invisible at work
is that young lonely workers may not gain the experience of interpersonal and group
interactions that might foster social skill development as they mature in their working lives.
As a result, they may develop less skill in appropriately disclosing their experiences of
relational deficiency, further reinforcing their distress and heightened sense of social threat.
A consequence of this vicious cycle [42] is that young workers may ultimately miss the
opportunity to build trusting and fulfilling relationships at work.

3.2. Theme 2: Thwarted Belongingness

This theme describes participants feeling disconnected from the social fabric of the
organisation, which is both elemental to their loneliness and a consequence from it. Fre-
quently, this was simply a result of age or other individual differences leading to partici-
pants feeling alienated from the in-group and not ‘fitting-in’".

“ ... here’s what I believe: Most of the times, it is as though I feel like an odd one out,
like I can hardly relate to others in terms of what I'm currently experiencing: I'm the
youngest at work, and my coworkers can be a bit hard to confide in, at times, so it feels
like I don’t have that many people to talk to” Accounting assistant, 22 years

Since I was the latest “addition” to the office sometimes I feel left out with my coworkers
since they have been working together for many many years and I just arrived like a few
months ago, they have their own inside jokes and besides since they are men and I'm the
only woman in the office it's kinda hard for me to catch up whilst talking whenever we
get to be together. At those times when they are talking/sharing experiences or memories
is when i feel alone” Administrative worker, 24 years

Not surprisingly for a sample of lonely workers, most of the participants reported
various degrees of feeling only superficially connected to others at work, or being directly
ostracised from the social fabric of the organisation.

“At that moment everyone stopped talking and laughing and stared at me like if I had
to say something wrong. I immediately shut up and one of the girls said “what are you
laughing about? This is a personal joke, you don’t even know him”. And I just answered
“Oh, I do know him from X" and then I left. I felt like the biggest idiot on earth and
went to the bathroom to cry a little. I was so humiliated and ashamed that it took me
a couple of minutes to recompose myself. No one ever mentioned anything about that
moment again” Hospitality frontline worker, 23 years

“we had a hard morning and by 3 p.m we was working yet without eat. We had a break in
work and we had to choose how to eat without leave the service alone. all my co-workers
choose eat together and leave me alone in service. I felt that no one likes my company and
that’s why they choose me to be alone” Nurse intern, 25 years

“I feel lonely whenever I hear them [coworkers] laugh outside my office, it makes me wish
I could have someone to relate” Polygraph processer, 24 years
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“I can get a bit desperate for connection with others” Postal worker, 22 years

Social isolation is in itself a neutral experience. It is the affective component, the
‘desperation’ and ‘wish’ for connection that is part of the experience of loneliness, coupled
with the distress of social disconnection. For this reason, loneliness can be considered
a subjective rather than objective sense of social isolation. Thwarted belongingness is a
“psychologically painful mental state that results when the fundamental need for connect-
edness is unmet” [43] (p. 2). This state is evident with many of our lonely workers. The
cognitive and affective effort to process, interpret and understand the implications of being
social excluded [44] (p. 841) can inhibit self-regulation of socially accepted behaviours [45]
and can manifest as being ostracised from the group. As mentioned earlier, these effects
of ostracism can be especially painful for young adults. This is seen in the above quote
where the nurse intern realises that there must be something about their behaviour which
is creating social exclusion.

For some participants, there are tentative links between workplace incivility, ostracism
and thwarted belongingness.

“There was one time when I accidently dropped a customer’s item and we couldn’t find it
(it was a microSD card) and it was really stressful for me, especially because the customer
was starting to get angry and stress out and my coworkers were pressuring me a lot. 1
eventually found it but I felt really bad about it and my coworkers didn’t communicate
with me for the rest of the day” Retail worker, 20 years

Without a sense of belonging to the group or workplace, there is no protective buffer
for the young worker between the experience of incivility or the ‘silent treatment” and
feelings of ostracism. In fact, a quarter of participants used the words “anger” or “angry”
in expressing narratives about their interactions with other coworkers or superiors, and
corresponding with the first theme many participants conflated this hostile or ostracising
behaviour with something being “wrong” with them. Such treatment or negative affective
experiences can result in feelings of exclusion from the social milieu of the organisation.

According to Hagerty et al. [46] there are three main individual antecedents in de-
veloping a sense of belonging: the potential and desire for meaningful involvement, the
potential for shared characteristics, and energy for involvement. Our data shows some
evidence of the first two factors being thwarted in young workers” experiences (i.e., the
desperation and wish for social connection, and the feelings of not fitting in due to age
or some other perceived personal deficiencies). Energy for involvement is a code that
emerged in the data both from the participant’s perspective and from those they work with.
That is, there is a bidirectional element—a lack of effort by others at work to connect with
the referent when they are lonely coupled with a lack of effort on the referent’s behalf to
connect with others.

“When 1 feel really alone at work, I try to put on some wireless headphones at work and
listen to some music at a low level, I usually go to the bathroom a little more often to clear
up my feelings of loneliness” Administrative worker, 24 years

“I'm the new one, so I do feel lonely most of the time, because noone talks to me and
when that happens I feel bad and decide to distract myself with my cellphone” Check-in
assistant, 23 years

“Often I want to talk to someone and then I just go “Nooo they don’t really care, I
shouldn’t bother them” and I just don’t”. Recruitment coordinator, 23 years

As per the last two comments, there seems to be a reward and punishment mechanism
built into social interaction that derails a sense of belonging. That is, social interaction is
not rewarding for the individual, therefore they gravitate toward solitary engagement or
acknowledge mechanisms in place whereby people are inhibited from interacting:

“I felt more loneliness when I have my break lunch, it's really annoying that our business
has different rest times for each one. I eat total alone, sometimes is okay but the rest of
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the time I felt it’s not fair. They are breaking our labor relation, in my opinion” Dental
assistant, 24 years

“Having social relationship at work is really important, but my job is a bit restrictant
about interacting with others (excepting phone calls)” Telemarketer, 24 years

The regular, continuous social interaction that can often provide a rich source of
reward and social learning in organisations, in these instances, is obstructed. Through their
examples, several participants mentioned work practices that inhibited social connection,
such as solitary break times to keep operations moving, unpredictable work schedules, and
limited collaborative activities. Focussing solely on work tasks can implicitly remove the
permission to interact, and therefore stymie the opportunity for social connection.

Thwarted belongingness was also encapsulated by a lack of social support felt during
times of work challenges, resulting in the worker feeling alone and vulnerable.

“At work I feel like there is so much to figure out, and who I can ask because I don’t know
everything yet. I just turned up and was kind of left alone. I wasn’t sure what do to do
and that felt quite lonely” Call centre workers, 23 years

“I would say that the most lonely I feel when there is a very stressful day or situation
at work and there is nobody around I could talk to to let the steam out” Recruitment
coordinator, 23 years

“I like to have the support of the workers when I have doubts about something I haven't
learned how to do, so if no one is available to help me, I feel lonely” Product promoter,
22 years

Social support is a central feature in the experience of belonging, particularly in en-
deavours of shared activities [47]. Furthermore, our sense of support can be adversely
affected by interpersonal moments that undermine belonging needs [48]. It is important
to note that while a lack of social support is a strong antecedent to loneliness, it is not
the experience of loneliness itself. Rather, social support represents a set of interpersonal
behaviours (or perceptions of behaviours) that are distinguishable from loneliness. Our
data suggest that the affective experiences derived from a lack of social support, partic-
ularly those situations that arise from needing help, contribute to a sense of thwarted
belongingness, which in turn contributes to lonely feelings.

3.3. Theme 3: Automation and Individuation of Work

Although much of what participants discussed as their experience of loneliness was
related to real and perceived social disconnection and thwarted belonging needs, once we
delved deeper it became apparent that the underpinnings of work-related loneliness are
more complex than simply social disconnection. This final theme was the most diverse in
terms of participant experiences of their working conditions, and took some discussion
to agree upon as a defined theme. The range of work experiences were varied among
participants and ranged from feeling powerless or disempowered at work (in itself not
unusual for young or low-level employees) through to a lack of self-determination over
how one works, and the repetitive, menial nature of many tasks performed by participants.
We focussed on the narrative around the disconnecting nature of the work itself, and how
the characteristics of their tasks resulted in loneliness.

“I have to work and concentrate on what I am doing. so I really couldn’t communicate
with anyone” IT worker, 20 years

“My loneliness in my job depends whether or not I sort mail by hand or by machine.
When sorting by hand I feel like I have more time to interact with my colleagues. The
problem is that I generally sort mail by machine a lot more. When sorting by machine
I don't really have the opportunity to interact much with others because the job is too
intensive in order for any socializing to happen. 1 therefore often feel a bit tired and lonely
during my hours at work” Postal worker, 22 years
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Our analysis shows that high demands at work were not considered problematic per
se, unless accompanied by a lack of control and relational disconnection. For some workers
a lack of ability to form relational connections due to the intensification of individualised
work was problematic and led to feelings of loneliness.

%

. we are constantly immersed in whatever we’re doing on our computers; most
of what 1 do is digital, so there isn’t much interaction with people, which can make it
especially difficult to feel as though I am part of something” Accounting assistant, 22
years

“I often feel lonely during work because I start working at maximum speed and in full
concentration, so I do not have time to talk to other people” Sim racer, 20 years

Our data suggest that the frequency of informal contact between coworkers can be
a significant factor in the organic formation of relationships. In other words, workers
often create bonds through the simple act of day-to-day chit-chat [49]. Even though many
workers felt that their work did not allow for socialising due to time or task restrictions,
there was also a sentiment expressed that their loneliness arose because of the lack of
informal relational connections (such as chit-chat).

“The loneliness that I have isn’t just about human contact. It's how that contact looks.
Most of workers in my job, even in my team don’t really show any emotions whatsoever.
That makes me lonely, because I don't feel like I'm talking with human beings, but mostly
a robot, that goes to work, do what he need to do without trying to talk to someone, . ..

then go home, sleep, repeat. If you want to talk to someone about your problems, they will
say “I must do this;, I don’t have time to talk”. Most of the time, I feel lonely in the work,
I feel lonely even in home, and work multiplies that loneliness even more” Database
administrator, 23 years

Self-determination theory suggests that feeling supported to act autonomously elicits
positive wellbeing outcomes and motivation to pursue work goals [50]. However, our
analysis suggests there is an experiential difference between acting autonomously at work
and autonomous work—the latter of which can be relationally disengaging. Our data
suggest that the automation and individuation of work may impact loneliness in a number
of inter-related ways: through generating the conditions for less meaningful connections
and therefore diminished sense of unity with others [51]; and through creating job tasks
that require less human contact in the workplace. Where machines replace humans or
where the worker is only required to interact with a machine, it can lessen the opportunities
for forming connections with others that are the foundation for generating a sense of
belonging [52].

“There’s a pain and a hole, and a feeling of emptiness and an ache in the pit of my stomach
. a bitterness” Product promoter, 22 years

For many organisations, the unintended consequences associated with relational
dynamics are often not considered when implementing or changing systems and processes
in the workplace [53]. Research on the expectations of younger workers suggests an
increased desire for meaningful work [54] and a strong desire to be seen and appreciated
as an individual [55]. This desire orients itself differently in mid-life where relationships
are referenced as the core element of meaning [56]. In the workplace, a lack of input
into decision making in one’s job has been found to result in emotional distress and
alienation [57]. This sense of exclusion from decision-making and agency over one’s job
was a cascading theme throughout our data. Extant literature suggests that a meaningful
work experience is typically associated with a positive attitude towards oneself and one’s
role in the organisation, having a sense of identity and purpose, utilising talents and skills
or at least developing them, and having some degree of fulfilling social relationships [51].
Our data suggest that when these factors are missing in young adults” day-to-day work
experiences, and the individual desires for them to be part of their working experience,
loneliness can creep into their lives.

87



Int. ]. Environ. Res. Public Health 2022, 19, 14462

The job characteristics model focusses on job content leading to three critical psycho-
logical states necessary for emotional health at work: (a) a feeling of personal responsibility
for one’s work, (b) experiencing one’s work as meaningful, and (c) having knowledge of
the results of one’s performance [58]. Skill variety, task identity, task significance, feedback
from the job, and autonomy all feed into the development of these psychological states. As
we learn more about how work practices and job tasks affect relational dynamics, we can
see an emphasis—building on a long history of organizational and leadership research that
highlights the importance of workplace relationships vis a vis a strictly task orientation that
dates back to the Hawthorne Studies—towards considering relationships as the bedrock of
one’s job rather than the traditional focus on task structures. This emphasis warrants fur-
ther research on the relational aspects of contemporary jobs and the provision of “relational
architecture” in organisations [59]. Without forethought on how work tasks are designed
in organisations that considers the relational experience, we might find increasing numbers
of young workers lonely in their work.

“There is an absence of humanity here . .. I spoke about it with my mum because they
really knew who they worked with but I don't see that happening for our generation”
Recruitment coordinator, 23 years

7

In summary, we identified three themes in our research that contributed to participants
feelings of loneliness: feeling unheard or unseen in their work environment, experiencing a
diminished sense of belonging to the organization, and automated and individualized work
leading to social disconnection. Many participants experienced work environments that
emphasise individual work input/output, interpersonal emotional volatility, and systems
and processes that result in limited and limiting social relationships. Such alienating values
can hinder the development of any kind of desired social relationships and contribute
to feelings of loneliness. Because our sample were all employees who worked onsite
under supervision with others in an organisational setting, the sense of hopelessness felt in
some of the participants’ narratives cannot be attributed to the often alienating working
conditions associated with precarious ‘gig’ or contractor-based work [60].

4. Conclusions

The aim of this research was to gain some insight into the experiences and conse-
quences of young adult workers who are lonely at work. Traditionally, the opportunity for
workplace social relationships could provide companionship for individuals who may not
find it elsewhere. Although work is largely a social institution, our data support the notion
that merely being in a social environment is not sufficient to conquer feelings of loneliness.
Although the sample is small, we have identified some of the distinctive work-related
challenges and conditions that contribute to work loneliness in this cohort. Our data goes
some way to support the process model of loneliness [10], in that the distress of work-
related loneliness is created through a relational deficiency and the deficiency stems from
individual and contextual components. Our research reinforces the notion that workers
are not immune to loneliness, and supports other research indicating that workers showed
more psychological distress compared to the elderly during the COVID-19 pandemic and
its associated isolation requirements [61].

It is tempting to place the burden of socialising and relational fulfilment on the indi-
viduals and consider how the personal characteristics of the individual may be inhibiting
the quality of their social relationships. However, given the rise of loneliness in young
adults it is important to consider the ways in which the work environment operates on
the individual, either causing or perpetuating loneliness. Our data support the notion
that loneliness at work is not simply a personal failure, but rather can be understood
as a consequence of individual, social, organisational, and economic circumstances often
outside of the individual’s control. The nature of the work, and the work environment itself,
might therefore be considered “loneliness-provoking factors” [62] (p. 127). An important
contribution of this research is that loneliness is not simply about feeling socially isolated
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or lacking connection, it also encompasses not being seen, heard or understood, and feeling
disconnected and marginalised from groups and institutions.

Limitations and Future Research

This study presents a within-person analysis of the experiences of those young workers
who feel lonely at work to understand what might be contributing to, and emanating from
their loneliness. Future research on the relational behaviours of lonely versus non-lonely
young adult workers would make for an interesting study and extend some of the ideas
presented in this research on the social cognition of emerging adults in the workplace.
Additionally, all of the respondents in this study were articulate in English, technically
literate, and comfortable with detailing their varied experiences through a text medium.
Expanding the sample would help develop the emerging themes identified in this paper.
Conducting face-to-face interviews might allow for deeper exploration of participant’s
experiences, which we could not explore with an anonymous survey.

Future research should increase the breadth and depth of the qualitative study with
a greater number of employees from diverse organisational contexts and cultures. The
participants in this study are from European countries. However, the antecedents and
experiences of loneliness differ cross-culturally. For example, deficiencies with personal
confidants is a stronger predictor of loneliness in individualistic societies [63], whereas lack
of interactions with family are a strong predictor of loneliness in collectivist societies [64].
Future research could help understand the extent to which cultural interdependence affects
the experiences of loneliness in organisations. Studying the effects of interventions is
also a valuable avenue for future research: e.g., addressing maladaptive social cognitions
(which has the strongest evidence of effectiveness on general loneliness; [65]; developing
socialisation/on boarding processes that focus on relational aspects of work; increasing
opportunities for social contact; and increasing social support.

We could end this paper on a depressing (but realistic) note about the state of lone-
liness in young workers, but we choose to offer an alternative view. Evidenced in the
participant’s quotes is the extraordinary power and possibility of harnessing social connec-
tion within organisations to improve young workers experiences of their work and their
work place/space. Individuals would not experience loneliness if they did not yearn for
fulfilling social connections. Simple shifts in work practices or the way we interact with
others can make meaningful differences to our experiences of work.
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Abstract: Loneliness is linked to many physiological and psychological issues and disproportionately
affects older adults. Interpersonal goals (compassion and self-image) are essential to interpersonal
relationships; however, how they relate to loneliness in older adults is unknown. We investigated
the impact of interpersonal goals on loneliness using the Ecosystem-Egosystem Theory of Social
Motivation. This study, adopting a descriptive cross-sectional correlational design, used data from
the 2016 Health and Retirement Study. Participants (n = 3212) included people aged >65 years (mean
age: 75; female: 60.1%). We performed exploratory factor analysis with principal axis factoring and
varimax rotation to examine the suitability of compassionate and self-image goals as separate factors.
The complex samples general linear model was used to assess the relationship between loneliness
and interpersonal goals. Interpersonal goals were significantly negatively associated with loneliness.
Respondents with higher compassion and self-image goals reported lower loneliness levels. Our
results contribute to understanding how interpersonal goals relate to loneliness in older adults. These
initial findings warrant further investigation.

Keywords: loneliness; interpersonal goals; compassionate and self-image goals; older adults

1. Introduction

Loneliness—operationally defined as a negative subjective experience resulting from dis-
crepancies between individuals’ desired and perceived number and closeness or quality of social
relationships—is conceptualized as a psychological state simultaneously constituting a yearning
for human contact as well as a feeling of aloneness [1]. Although loneliness affects people across
all developmental stages, older adults are at great risk of loneliness [2] due to physical health
deterioration and the loss of family and friends [3,4], as well as a lack of social resources to
initiate new relationships to compensate for such losses, particularly among the oldest old [4].

Loneliness among older adults substantially impacts their quality of life [5,6]. Com-
pared to those not experiencing loneliness, older adults exhibiting chronic loneliness report
less exercise, greater tobacco use, a greater number and severity of chronic illnesses, higher
depression levels, and a greater average number of nursing home stays [7].

Loneliness precipitates diminished sleep quality, shorter sleep duration, lower sleep
efficiency, greater daytime fatigue in later adulthood, and reduced subjective sleep qual-
ity [8]. A 2022 study by Bogart et al. examined the cross-sectional associations between
loneliness and inflammatory markers among older adults and found that higher trait
loneliness and aggregated momentary measures of loneliness were associated with higher
levels of C-reactive protein (CRP) [9].
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The incidence of loneliness among U.S. older adults varies across studies and has been
estimated to be as high as 60% in older frail adults [10]. Theeke [5] documented that 19.3%
of community-dwelling older adults reported feeling lonely. In a 2015 survey of older
Americans, nearly 55% of the study sample reported feeling some level of loneliness, with
27% reporting moderate and 28% reporting severe loneliness [11]. Perissinotto et al. [12]
documented a 30-43% prevalence of loneliness among older community adults, whereas
data from a survey by the American Association of Retired Persons (AARP) estimated that
25% of community-dwelling U.S. respondents over the age of 70 years were lonely [13].

Previous research has documented the following loneliness predictors in older adults:
female sex, living alone, low income, low economic status, and age (older than 65 [14]).
Older adults are at increased risk for loneliness due to physical health deterioration,
retirement, relocation, and loss of family and friends through death or separation [2,3,15].
In older adults, studies have demonstrated that loneliness elicits both physiological and
emotional stress responses that are linked to morbidity and mortality [16-18]. It is critical
to understand the influence of loneliness on health and aging as it is known that lonely
older people do utilize healthcare resources more frequently [19].

As loneliness—although an individual emotional experience—is inherently linked
with one’s social context and relationships, the importance of adults” own social desires
and goals should be considered when assessing loneliness in later life. Foremost among
these are interpersonal goals, which include compassion and self-image goals—the pri-
mary constructs of the Ecosystem-Egosystem Theory of Social Motivation. Compassionate
goals involve focusing on supporting others rather than personal self-gain with the inten-
tion of facilitating others” well-being. Self-image goals involve constructing, maintaining,
and defending a desired public or private image of the self to pursue one’s own inter-
ests [20]. These contrasting social goals represent distinct motivational perspectives on
the relationship between the self and others and have strong implications for promoting
or undermining interpersonal relationships, respectively [21,22]. Compassionate goals
relate to feelings of clarity, connectedness, and closeness to others, fewer interpersonal
conflicts, and high positive emotions, thereby mitigating feelings of loneliness. By contrast,
self-image goals relate to feelings of fear and confusion, greater loneliness, interpersonal
conflicts, and low positive emotions [22]. Compassionate goals foster social support and
trust, while self-image goals undermine them [20]. Interpersonal goals may offer a new
perspective to examine loneliness in older adults.

Numerous studies have elucidated the prevalence of loneliness among older adults [15,23].
Studies have also explored the effect of interpersonal goals on loneliness in young pop-
ulations [22,24]. However, research has not yet established the relationship between
interpersonal goals and loneliness among older adults. This is an important gap in cur-
rent literature, not only because loneliness increases in later life but also because older
adults exhibit distinct social and emotional goals in comparison with younger and midlife
adults [25]. Our study fills this knowledge gap by examining the direct relationship be-
tween loneliness and compassion and self-image goals in older adults. Understanding
how interpersonal goals relate to loneliness might aid healthcare providers in developing
targeted interventions that mitigate loneliness in older adults.

Theoretical Framework

This study was guided by the Ecosystem—Egosystem Theory of Social Motivation [20].
Ecosystem motivation promotes close and mutually supportive relationships through
behaviors that are intended to be constructive and supportive. People with an ecosystem
motivational perspective perceive others as connected with them, show concern about
others” well-being, and treat their own and others’ needs and desires equally, with an
understanding that they are part of a larger whole. People with ecosystem motivation
tend to adopt compassionate goals [26]. Egosystem motivation focuses on proving and
validating self-worth. demonstrating desired qualities, and involves concerns regarding
others” impressions, thereby precipitating self-consciousness and social anxiety [26]. People
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with an egosystem motivational perspective show greater concern regarding the fulfillment
of their own needs and desires but fail to exhibit concern for others” well-being. They
perceive the relationship between the self and the other as competitive; therefore, they
do not regard others” needs and desires as equally important. People with egosystem
motivation primarily focus on themselves and adopt self-image goals, which may diminish
the social support received from others and, therefore, result in loneliness [20,26].

As hypothesized by the ecosystem—egosystem theoretical framework, compassionate
and self-image goals reflect distinct ways of thinking or perspectives. Altruistic motiva-
tion (for others’ benefit) and egoistic motivation (for self-benefit) represent contrasting
goals and feelings. People for whom others” well-being is genuinely significant adopt
compassionate goals and, consequently, exhibit a positive affect, a sense of clarity, and
interpersonal closeness. When people aim to benefit or protect themselves and consider
the relationship between themselves and others an egosystem, they adopt self-image goals
and, consequently, exhibit fearful feelings, confusion, and interpersonal conflict [18]. Ev-
idently, compassionate and self-image goals prevail at opposite ends. However, people
occasionally exhibit overlaps between these two perspectives for short periods [27]. People
exhibit self-image goals from an ecosystem perspective and compassionate goals from an
egosystem perspective. Distress and interpersonal goals are mutually reinforcing—greater
distress may discourage compassionate goals and encourage self-image goals [20].

This study’s objective was to investigate interpersonal goals” (compassionate and
self-image goals) impact on loneliness in older adults.

This study incorporated a descriptive cross-sectional, correlational secondary data
analysis. The primary research question in this regard was, “How is loneliness in older
adults associated with interpersonal goals (compassionate and self-image)?” Loneliness
was the outcome variable, whereas compassionate goals and self-image goals were the
predictor variables. Note that where mentioned below, “loneliness” refers to “loneliness in
adults”. The two hypotheses of the study were as follows:

Hypothesis 1 (H1). Compassionate goals will be associated with lower loneliness.

Hypothesis 2 (H2). Self-image goals will be associated with greater loneliness.

2. Materials and Methods

Study data were derived from the following two components of the Health and
Retirement Study (HRS) data file (publicly available data): the 2016 HRS core dataset of the
public biennial survey data (https:/ /hrs.isr.umich.edu/about (accessed on 6 November
2020)), the RAND, and the Psychosocial and Lifestyle Questionnaire. As this study applied
secondary data analysis using de-identified data, IRB approval was not required. Our
analyses used data from 2016 when interpersonal goal measures were introduced in the
HRS survey. The response rate for the HRS is high—typically 85-90% [28], and somewhat
lower for the Psychosocial and Lifestyle Questionnaire—generally 73-88% [29]. Inclusion
criteria were community-dwelling older adults aged 65 years and older who completed
the HRS survey and Psychosocial and Lifestyle Questionnaire without needing a proxy.
In 2016, the HRS included 20,912 participants. The following respondents were excluded:
individuals under the age of 65 (n = 10,940), participants living in the nursing home (1 = 429),
and those who completed the survey by proxy (n = 450). Further, because HRS administers
the Leave Behind Questionnaire (LBQ) to a random 50% subset of HRS households at
alternating waves, we also excluded participants who were either not eligible for the LBQ
in 2016 (1 = 4683) or did not complete it (n = 998). Of the 3412 participants fulfilling the
inclusion criteria, 200 (6%) respondents with missing values for items corresponding to the
research variables were excluded. Thus, the final sample comprised 3212 cases.

A power analysis was conducted using the G*Power 3.1 software [30], which indicated
that 159 participants were required to obtain a medium effect size of f = 0.25—with standard
power and standard alpha of 0.80 and 0.05, respectively.
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The revised 11-item UCLA Loneliness Scale [31] was used by the HRS to measure
participants’ loneliness within the past week. After reverse-coding four negatively worded
items, the overall loneliness score was computed as the 11 items” average. Higher scores
indicated greater loneliness. The internal reliability of the 11-item UCLA exhibits a Cron-
bach’s « value of 0.87 [31].

A modified six-item measure of interpersonal goals was used to assess compassionate
and self-image goals [20,32]. Three items assessed compassionate goals: “compassion for

i

others”, “supportive of others”, and “avoid being selfish”. Three items assessed self-image
goals: “get others to see your positive qualities”, “get others to respect you”, and “avoid
appearing unattractive”. The six items were reverse-coded, and the scores ranged from 1
(not at all) to 5 (extremely) [29]. In the original study of the 13-item scale, Cronbach’s alpha
was 0.90 for compassionate goals and 0.83 for self-image goals [24].

We computed Cronbach’s alpha reliability coefficients for the scales of loneliness,
compassionate goals, and self-image goals. For this current study, reliability for loneliness
was high (x = 0.87), which was the same as documented by previous research [31], but
lower for compassionate goals (« = 0.68) and self-image goals («x = 0.60). We also performed
exploratory factor analysis to examine the suitability of compassionate and self-image goals
as separate factors [20,29,32]. In this analysis, two factors were forced with principal axis
factoring as the extraction method and a varimax rotation. Table 1 displays the rotated
factor loadings. All compassionate goal items loaded strongly (>0.52) on Factor 1 and
weakly (<0.40) on Factor 2, supporting compassionate goals as a distinct factor. Two items
of self-image goals loaded strongly (>0.61) on Factor 2 and weakly (<0.40) on Factor 1. The
remaining item of self-image goals (avoid appearing unattractive) did not load strongly
on either factor (<0.40), potentially indicating a difference in the salience of “appearing
unattractive, unlovable, or undesirable to others” among older vs. younger adults [25].
Conforming to both prior research using these scales [20,32] and HRS guidelines for variable
construction [29], the “appearing unattractive” item was retained in the self-image goals
scale used in the present analyses.

Table 1. Varimax Rotated Factor Loadings for Compassionate and Self-Image Goals Items.

Factor

Item 1 2
Compassion for others 0.60 0.13
Supportive of others 0.75 0.23
Avoid being selfish 0.52 0.31
Avoid appearing unattractive 0.34 0.24
Get others to see your positive qualities 0.37 0.61
Get others to respect you 0.16 0.82

Further, we included sociodemographic (age, sex, race, ethnicity, functional impair-
ment, homecare utilization) and socioeconomic (education, income, employment status,
household size) covariates based on a review of prior literature. The reference categories
selected included male sex, an educational level lower than high school, retired or not in
the labor force for employment status, no functional impairment, and home care utilization.

We performed linear regressions using the complex samples general linear model
command in SPSS. The complex samples analysis procedure used the PLBWGTR variable as
the sampling weight, the SECU variable as the primary sampling unit, and the STRATUM
variable as the sampling strata [33,34]. We computed three sets of complex sample linear
regression: (1) regression with compassionate goals predicting loneliness, (2) self-image
goals predicting loneliness, and (3) the full model with compassionate and self-image
predicting loneliness. In all three sets of analyses, we controlled for the aforementioned
sociodemographic and socioeconomic variables.
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3. Results

Table 2 presents the descriptive statistics. Participant ages ranged from 65 to 99 years
(mean 75.7), predominantly in the 65-74 years age group (44.9%); Female (60.1%); White
(81.0%), non-Hispanic (90.6%); the most common level of education among participants
was high school graduate (31.0%); and 80.0% were retired or not in the labor force. Most
participants (89.6%) had not utilized home care in the previous two years; 83.5% exhibited
no functional impairment. On average, participants” income was $14,458.34, and the
number of people in the household was two.

Table 2. Frequencies and Percentages for Categorical Variables.

Variable Frequency Percent
Age (years)
65-74 1442 449
75-84 1358 423
>85 412 129
Gender
Male 1281 39.9
Female 1931 60.1
Ethnicity
Not Hispanic 2909 90.6
Hispanic 303 9.4
Race
White/Caucasian 2599 81.0
Black/African American 455 14.2
Other 155 4.8
Education
Less than high school 488 15.2
GED 143 4.5
High-school graduate 995 31.0
Some college 790 24.6
College and above 795 24.8
Employment
Employed 613 19.1
Unemployed 28 0.9
Retired or not in labor force 2571 80.0
Home health care
No 2877 89.6
Yes 335 10.4
Functional impairment
No 2683 83.5
Yes 529 16.5

Hypothesis 1: As hypothesized, compassionate goals were a significant negative
predictor in both the separate model (B = —0.16, p < 0.001) and the combined model
(B=—0.14, p < 0.001). This result indicates that those with a higher level of compassionate
goals exhibited lower loneliness after controlling for other factors (Tables 3 and 4).

Hypothesis 2: We found that self-image goals were a significant negative predictor
in the separate model (B = —0.09, p < 0.001) and combined model (B = —0.03, p = 0.015),
indicating that those with higher levels of self-image goals exhibited lower loneliness
after controlling for other factors (Tables 4 and 5). Thus, our second hypothesis was
not supported.

Table 4 displays the parameter estimates for the regression with compassionate goals,
self-image goals, and the control variables predicting loneliness. Compassionate goals
(B=—0.14, p < 0.001) and self-image goals (B = —0.03, p = 0.015) were significant negative
predictors. Having a college or higher degree, functional impairment, and healthcare
utilization all correlate with loneliness (Tables 3-5).
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Table 3. Complex Samples General Linear Model with Compassionate Goals Predicting Loneliness.

95% CI B
B SE Lower Upper t df p-Value
(Intercept) 227 0.12 2.04 2.51 19.27 56 <0.001
Compassionate goals —0.16 0.01 —0.19 —0.13 —11.93 56 <0.001
Age 0.00 0.00 —0.01 0.00 —1.08 56 0.286
Sex [Female] 0.01 0.02 —0.03 0.05 0.60 56 0.551
Race [White/Caucasian] —0.03 0.04 -0.11 0.04 —0.95 56 0.348
Race [Black/African American] —0.04 0.04 —-0.13 0.04 —1.10 56 0.277
Race [Hispanic] 0.01 0.04 —0.06 0.09 0.35 56 0.730
Education [GED] 0.05 0.05 —0.05 0.14 0.97 56 0.336
Education [High school graduate] —0.02 0.03 —0.08 0.04 —0.79 56 0.433
Education [Some college] 0.01 0.03 —0.05 0.07 0.27 56 0.792
Education [College and above] —0.09 0.03 —0.14 —0.03 -3.11 56 0.003
Income 0.00 0.00 0.00 0.00 —2.95 56 0.005
Number of people in household 0.00 0.01 —0.02 0.02 —0.09 56 0.929
Employment [Employed] —0.04 0.02 —0.09 0.01 —1.67 56 0.100
Employment [Unemployed] 0.19 0.12 —0.06 0.43 1.52 56 0.135
Functional impairment [Yes] 0.12 0.03 0.05 0.18 3.79 56 <0.001
Home health care [Yes] 0.08 0.03 0.02 0.13 2.59 56 0.012
Table 4. Complex Samples General Linear Model Predicting Loneliness (Full Model).
95% CI B
B SE Lower Upper t df p-Value
(Intercept) 2.30 0.12 2.07 2.53 19.83 56 <0.001
Compassionate goals —0.14 0.02 -0.17 —0.11 -9.19 56 <0.001
Self-image goals —0.03 0.01 —0.06 —0.01 —2.50 56 0.015
Age 0.00 0.00 0.00 0.00 —1.00 56 0.320
Sex [Female] 0.01 0.02 —0.03 0.05 0.66 56 0.513
Race [White/Caucasian] —0.03 0.04 —0.11 0.04 —0.94 56 0.352
Race [Black/African American] —0.05 0.04 —0.13 0.03 —-1.17 56 0.247
Race [Hispanic] 0.01 0.04 —0.07 0.09 0.29 56 0.776
Education [GED] 0.05 0.05 —0.05 0.14 0.99 56 0.328
Education [High school graduate] —0.02 0.03 —0.08 0.04 —-0.71 56 0.483
Education [Some college] 0.02 0.03 —0.05 0.08 0.48 56 0.635
Education [College and above] —0.08 0.03 -0.13 —0.02 —2.85 56 0.006
Income 0.00 0.00 0.00 0.00 —2.92 56 0.005
Number of people in household 0.00 0.01 —0.02 0.02 —0.13 56 0.897
Employment [Employed] —0.04 0.03 —0.09 0.01 —-1.49 56 0.142
Employment [Unemployed] 0.19 0.12 —0.06 0.43 1.54 56 0.130
Functional impairment [Yes] 0.11 0.03 0.05 0.17 3.70 56 <0.001
Home health care [Yes] 0.08 0.03 0.02 0.14 2.72 56 0.009
Table 5. Complex Samples General Linear Model with Self-Image Goals Predicting Loneliness.
95% CI B
B SE Lower Upper t df p-Value
(Intercept) 1.97 0.12 1.74 2.21 16.83 56 <0.001
Self-image goals —0.09 0.01 —0.12 —0.07 —7.96 56 <0.001
Age 0.00 0.00 0.00 0.00 —0.62 56 0.538
Sex [Female] —0.02 0.02 —0.06 0.02 —0.95 56 0.347
Race [White/Caucasian] —0.04 0.04 —0.12 0.04 —1.01 56 0.317
Race [Black/African American] —0.05 0.04 —0.14 0.03 —-1.29 56 0.203
Race [Hispanic] 0.04 0.04 —0.04 0.12 0.96 56 0.342
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Table 5. Cont.

95% CI B
B SE Lower Upper t df p-Value
Education [GED] 0.01 0.05 —0.09 0.10 0.13 56 0.895
Education [High school graduate] —0.05 0.03 —0.11 0.01 —-1.71 56 0.094
Education [Some college] —0.02 0.03 —0.08 0.04 —0.67 56 0.506
Education [College and above] —-0.12 0.03 -0.17 —0.06 —4.29 56 <0.001
Income 0.00 0.00 0.00 0.00 —2.63 56 0.011
Number of people in household 0.00 0.01 —0.02 0.02 —0.11 56 0.911
Employment [Employed] —0.04 0.03 —0.09 0.02 —1.33 56 0.188
Employment [Unemployed] 0.17 0.12 —0.07 0.41 1.45 56 0.152
Functional impairment [Yes] 0.11 0.03 0.05 0.17 3.78 56 <0.001
Home health care [Yes] 0.08 0.03 0.02 0.14 2.85 56 0.006

4. Discussion

This secondary data analysis is the first study to explore the relationship between
interpersonal goals and loneliness among older adults. To the best of our knowledge,
these factors have not been previously examined in relation to loneliness in older adults.
The research findings demonstrate that loneliness decreases as interpersonal compassion
and self-image goals increase. This study is rooted in the study by Crocker and Canev-
ello [20], which introduced interpersonal goals through their Ecosystem—Egosystem Theory
of Social Motivation.

Per this study’s results, one hypothesis was supported and one was not. The first
hypothesis was confirmed, indicating that loneliness was lower among those with greater
compassionate goals. These findings are consistent with prior studies’ findings [20,22,24].
In previous studies, having more compassionate goals has also been linked to decreased
symptoms of anxiety and depression [24], increased self-esteem [35], feeling more peaceful
and less isolated [34], increased constructive approaches to interpersonal problems [36],
and increased satisfaction with life [37].

The second hypothesis, that is, self-image goals would be associated with greater
loneliness, was not supported. Indeed, we found a significant negative association between
self-image goals and loneliness, contradicting previous studies: As self-image goals in-
crease, loneliness increases among college students [20,22,24]. As the comparative study
participants were from a younger population, these contradictions could be because of
the different priorities of college students and older adults. In particular, as older adults
age, they become less focused on fostering larger social networks or initiating new so-
cial relationships and instead focus more heavily on their closest and most rewarding
relationships [25]. Therefore, self-image goals may provoke loneliness among younger
adults aiming to impress new people and grow their social networks but play an en-
tirely different role among an older population seeking quality rather than quantity in their
social relationships.

No definitive data explain the difference between younger and older adults regard-
ing self-image goals. However, consistent with Erikson’s psychological development
stages [38], college students are preoccupied with the self-image-driven, egocentric, and
competitive establishment of role/career identity and intimate partnerships—based on a
perceived fear of scarcity and inexperience with the value of collaborative effort. However,
older adults, who may exhibit relatively greater satisfaction with their lifelong accom-
plishments, would have arrived at an appreciation of the importance of collective—and
perhaps growing—dependency on cooperative effort, thus adopting a more altruistic and
compassionate perspective. Consequently, we determined that differentiating between
young and older adults is important.

In the full linear regression model, higher scores on both compassionate and self-image
goals were significantly related to decreased loneliness. Participants with higher levels of
compassion and self-image goals reported lower loneliness levels. Previous studies have
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found that females and older individuals are more likely to experience elevated loneli-
ness [39—41]. However, like the findings of the HRS secondary analysis by Theeke [5], the
meta-analysis by Maes et al. [42], and another study by Sunwoo [43], this study found no
significant sex- and age-related differences in loneliness. As documented previously [44,45],
our study found a strong positive correlation between functional impairment and loneli-
ness. A lower educational level is also correlated with greater loneliness [45]. Similar to
Theeke [5], our study found no association between the frequency of home care utilization
and loneliness. Further, race, ethnicity, income, household size, and employment status
were not significant loneliness predictors.

A key strength of this study is the use of a large population-based, nationally repre-
sentative survey. This study can be replicated using international-level data to provide a
meaningful comparison from a multicultural perspective. The study focused on interper-
sonal goals and advanced frontiers for researchers to further explore how interpersonal
goals relate to loneliness in older adults. Finally, this study’s results contribute to the
growing body of knowledge regarding loneliness in older adults and can act as a valuable
reference for examining post-COVID-19 loneliness in older adults.

This study exhibited some limitations. Data were obtained from a secondary source;
therefore, only the variables available in the dataset were used. Second, verifying cause
and effect was impossible owing to the study’s cross-sectional nature. Third, the study
primarily focused on providing a broad overview of interpersonal goals’ effect on loneliness
among older adults; thus, additional longitudinal and experimental research is required
to inform our understanding in this area. While most findings were consistent with
those of previous studies, this was the first exploration of interpersonal goals” effect on
older adults; therefore, these results cannot be compared to those of previous studies.
Fourth, Blacks and Hispanics were underrepresented in the study sample. Thus, the
results cannot be generalized beyond the races and ethnicities included. Finally, the HRS
survey comprises self-reported data, which are subject to response bias that may directly
or indirectly influence the study’s outcomes.

Despite the study’s limitations, our findings are meaningful and provide a satisfactory
foundation for future research. This study advances our understanding of the benefits
of genuinely caring for—and extending support to—others. Further, this study opens
novel avenues for the development of psychological interventions to mitigate loneliness.
Disseminating these findings may aid public health policymakers and healthcare workers.
The role of interpersonal goals in loneliness among older adults is under-researched.

This study’s results have implications for future research and practice. In the present
study, individuals’ compassion and self-image goals were both associated with reduced
loneliness among older adults. First, these results underline the differences between older
and younger adults concerning their social goals and behaviors. Second, the findings
elucidate the importance of identifying personal perspectives or resources that may be
targeted in interventions aimed at reducing loneliness and preventing its adverse effects on
the health and longevity of older adults.

In particular, healthcare providers play a pivotal role in assessing and recognizing
loneliness and ensuring that patients receive appropriate care and treatment. Therefore,
healthcare practitioners should assess loneliness in older adults; this is especially important
for community and home healthcare practitioners providing home care to older adults.
Healthcare providers should particularly focus on and conduct extensive loneliness assess-
ments using standardized tools. If the indicators of loneliness are detected, practitioners
should document them and facilitate follow-up evaluations and treatment accordingly. It is
suggested that healthcare providers should actively schedule and promote activities that
would promote interpersonal goals with more opportunities given to older adults with
functional impairment. Future research could benefit from considering interpersonal goals’
effect on loneliness among older adults from varied cultural and religious backgrounds.
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5. Conclusions

The findings of this study can help us to better understand the relationship between
loneliness and interpersonal goals in older adults. Further, the findings highlight that
interpersonal goals are significantly related to loneliness. Loneliness exhibits significant
detrimental effects on individuals” health. Healthcare practitioners who work with older
adults should take measures to enhance their interpersonal goals, with special attention
given to those with functional impairment. Further, mitigating loneliness among older
adults is not only beneficial for their life satisfaction and well-being but may also provide a
psychosocial resource to help them better confront the challenges of aging.
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Abstract: The world is aging and experiencing loneliness. Functional impairment in instrumental
activities of daily living (IADL) in older people (OP) with mild neurocognitive disorder (MNCD)
predicts loneliness. After the pandemic, there was an increase in perceived loneliness. We explored
the association between loneliness, depression, deficits in IADL, and cognitive symptoms among
OP. From February to December 2023, using a cross-sectional design, we interviewed probable cases
with mild cognitive impairment and caregivers in two public facilities. We administered the UCLA
Loneliness Scale v3, Lawton IADL Scale, Mini-Mental State Examination (MMSE), and Yesavage’s
Geriatric Depression Scale. Samples were matched: 85 per group, 82.4% were women, married
(52.95%), and mean age of 69.17 (£6.93) years. In our study, 30% displayed moderate to high levels
of perceived loneliness. Multivariate analysis showed loneliness was associated with depression, low
levels of IADL, and older age, but not with cognitive symptoms, which explained 22% of the total
variance (F 165) = 16.99, (p < 0.001). Targeting symptoms and behaviors that could be modified (i.e.,
depression and functionality) can improve feelings of perceived loneliness and have an impact on
morbidity and mortality with which it is associated.

Keywords: loneliness; functionality; mild neurocognitive disorder

1. Introduction

The aging of the world population constitutes a significant public health concern, as
the percentage of people over 60 years old will double between 2015 and 2050 [1]. Mexico’s
official statistics estimate that between 2020 to 2025, this age group (60+ years) will grow
by 3.5% and, according to data from the United Nation’s Economic Commission for Latin
America and the Caribbean (ECLAC), the regional growth between 2010 and 2060 will
reach 10% [2,3].

According to the World Health Organization (WHO), the experience of loneliness
among older people (OP) is a widespread condition; between 20% and 34% of OP in China,
Europe, Latin America, and the United States feel lonely [4]. Research comparing global
prevalences display significant variability, with prevalences ranging from 2% to 50% [5].
Prior to the start of the COVID-19 pandemic, the National Study of Health and Aging in
Mexico reported that most of the elderly population had social and family networks, with
only 9.5% of those aged 60-79 years and 15.1% aged > 80 years living alone. In this same
age group, 91.3% and 90.8% were in touch with their children; in addition, 58.9% and 56.2%
reported receiving support from neighbors. However, the percentage mentioning feelings
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of loneliness was high for both groups, at 41.8% and 43.6%, respectively [6]. After the
start of the pandemic, Mexico’s National Health and Nutrition Survey noted that 12.3% of
people aged > 65 were living alone (vs 11.4% before the pandemic), with a high prevalence
of social isolation (participants who were not in contact with others via mobile phones
or electronic devices, 45.3%) and loneliness (almost 50%) reported among people living
alone; however, the survey did not explore the perception of loneliness among those not
living alone [7]. Age and social isolation, the new “geriatric giants”, are associated with the
perception of loneliness [8,9].

Loneliness, defined as the quality of a person’s relationships with others, is a “dis-
tressing feeling that accompanies the perception that one’s social needs are not being met
by the quantity or especially the quality of one’s social relationships” [10]. Loneliness
is a complex and multifactorial experience, currently considered an index of quality of
life and health, which can increase the risk of mortality from any cause by up to 45%
among people aged > 60 years, and it can also significantly increase the risk of developing
diseases including cardiovascular disease, cognitive impairment, functional impairment,
and psychiatric disorders [11-15].

The SARS-CoV-2 pandemic abruptly imposed restrictive and isolation measures on
the world’s social interaction [16,17]. After countries adopted these measures, an increase
in loneliness was observed among up to one third (33.7%) of the elderly for whom this was
an entirely novel and disquieting experience. Furthermore, the probability of experiencing
loneliness showed a twofold increase among those who lived alone compared to those who
lived as a couple [18].

Limited functionality in instrumental activities of daily living (IADL) has been con-
sidered a predictor of loneliness and social isolation; as the limitations increase, there is
a greater experience of loneliness and greater distance from others. Research among OP,
including those more at risk of developing dementia and those with limitations to carry
out IADL, have shown they have less social support, a decreased social network size, and
lower participation in social activities than those without such deficits or limitations [19,20].
Functionality is a complex condition influenced by cognitive, psychological, physical, and
environmental factors [21]. Previously it was believed that people with mild neurocognitive
disorder (MNCD) would not display significant functional deficits; however, deficits in
at least one instrumental life activity daily have shown prevalences of up to 80% among
subjects with MNCD [22,23]. Depending on which domains are involved, different cogni-
tive functions will also be compromised; in addition, limitations in activities of daily living
have also been shown to be a statistically significant predictor of incident dementia [24].
Regarding functional limitations in IADL in Mexican OP, in 2015 14.6% of the population
> 60 years displayed some type of deficit or limitation, with differences according to sex:
it was found in 18.5% of women and 10% of men [25]. A study in the U.S. showed IADL
impairments in 31.3% of people > 65 years, women with impaired IADL had a prevalence
of 29.8%, and men had a prevalence of impairment of 20.2%. The degree of impairment
found in Mexican women was similar to that of other countries [26,27].

Studying the association between loneliness, depression, functionality, and outcomes
in social resources among OP in Mexico, controlling for participants with probable mild
neurocognitive disorder and healthy senior citizens, is of paramount importance. The
elderly, especially those with neurocognitive symptoms, are highly susceptible and more
at risk of experiencing loneliness [28]. Exploring its impact on this age group using stan-
dardized measuring instruments that are easy to administer could allow us to characterize
this phenomenon more thoroughly. It will permit a more multifaceted understanding
of the ways in which these variables interact, and we will be able to draft a comprehen-
sive assessment protocol that will lead to multidisciplinary interventions with the aim
of strengthening the elderly’s social support networks and improving the physical and
mental health of patients seeking care at a public tertiary reference center for neurological
diseases (National Institute of Neurology and Neurosurgery, NINN) and those treated in
the psychogeriatric clinic of third-level care at a public psychiatric hospital in Mexico City.
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The present study is based on two hypotheses: (1) we will observe a high prevalence
of loneliness among older people; and (2) the extent of loneliness will be more significant
in participants displaying a greater number of depressive symptoms, a higher prevalence
of cognitive impairment, lower levels of functioning in daily activities, advanced age, and
a lack of a partner (i.e., living alone).

2. Materials and Methods
2.1. Participants and Procedure

Ours was a cross-sectional study carried out in two public third-level-of-care facilities.
We invited older people seen in the outpatient clinic of a psychogeriatric clinic for suspected
cognitive impairment, patients with probable neurological deficits, and elderly caregivers
of neurological patients treated in a neuropsychology clinical laboratory during February-
December 2023. We did not establish other inclusion or exclusion criteria; all patients and
caregivers were aged > 60 years. Once they agreed to participate, they signed informed
consent forms. A member of the study team then confirmed they were able to answer the
study surveys, and they were recruited as participants.

The study was approved by the bioethics and research committees of both study sites.
Once we obtained the informed consent of each participant, we collected sociodemographic
data, and the study instruments were administered during the consultation hour assigned
to each participant.

For both groups, the UCLA Loneliness Scale and the PHQ-9 questionnaire were self-
administered, while the Yesavage Geriatric Depression Scale, the Lawton Index, and the
Mini-Mental State Examination (MMSE) were administered by a trained researcher. A total
of 86 patients were invited to participate from the psychogeriatric clinic, one participant
was excluded due to missing data, and the final sample size included 85 patients.

Because our samples were recruited from two study sites and showed disparate so-
ciodemographic characteristics, we needed to ensure both samples were appropriately
matched by sex, age, and marital status. This was done to prevent any potential confound-
ing effects associated with these variables, allowing for a more nuanced examination of
our primary independent variables, including probable depression, MMSE scores, and
functional capacity. We thus obtained a total of 85 participants in each group (those with
probable neurological deficits and healthy subjects). Lastly, the groups were treated as a
single entity to analyze the impact of the primary independent variables.

2.2. Measurements
2.2.1. Loneliness

The University of California Los Angeles (UCLA) Loneliness Scale version 3 [29],
includes 20 items with four response options that are rated on a Likert-type scale ranging
from 1 = “Never” to 4 = “Always”. The UCLA Loneliness Scale includes eleven items that
indicate the presence of loneliness and nine referring to its absence (they are calculated
in reverse); the total score is made by adding the scores of each item. This scale is widely
used in research to evaluate the degree of loneliness, and it does not establish a clinical
cut-off point that indicates significant levels of loneliness. However, the following cut-
off points have been proposed: scores of 20 to 34 indicate a low degree of loneliness;
scores of 35 to 49 indicate a moderate degree of loneliness; scores of 50 to 64 indicate a
moderately high degree of loneliness; and scores of 65 to 80 points indicate a high degree
of loneliness [30,31]. For this study, we administered the Loneliness Scale v3 in Spanish for
Mexico. The instrument has shown high internal consistency (alpha coefficient = 0.96) and
a test-retest correlation over a two-month period of 0.73 [32].

2.2.2. Functionality

The Lawton Instrumental Activities of Daily Living Scale, developed at the Philadel-
phia Geriatric Center, was used to assess physical autonomy and IADL in inpatient or
outpatient settings [33]. The index is used to identify the degree of independence of OP in
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carrying out IADL, and it assesses eight activities: using the telephone, cooking, washing
clothes, doing housework, using transportation, managing finances, making purchases,
and managing medications. Each item is assigned a numerical value, 1 = “independent”
or 0 = “dependent”, and the final score is obtained from the sum of the values of all the
responses, ranging between 0 and 8, where 0 indicates maximum dependence and 8 total
independence. In the Spanish population, it showed a Cronbach’s alpha coefficient of 0.94
and factor loadings of 0.67 to 0.90, confirming the homogeneity of the construct [34].

2.2.3. Cognitive Impairment

To detect the presence of probable cognitive impairment, we used the Mini-Mental
State Examination (MMSE), a screening test for neurocognitive disorders [35]. The test
includes 19 items that assesses six cognitive domains: spatial and temporal orientation,
fixation memory, evocation memory, attention, calculation, and language. To obtain a
rating, the number of correct answers in the tests is counted and a higher score indicates
an unimpaired cognitive state. The MMSE is also used to detect cognitive decline, deter-
mine the severity of cognitive decline if this is present, and monitor a person’s cognitive
changes. We used the version adapted and validated into Spanish [36], which considers
sociodemographic variables such as age and level of educational attainment. A sensitivity
of 97% and specificity of 88%, with an area under the curve of 0.85, has been reported to
identify cognitive impairment. In our study, the MMSE cut-off score to determine cognitive
decline was 24.

2.2.4. Confounding Variables

Considering sociodemographic characteristics, we enquired about sex, age, level of
education, and marital status.

2.2.5. Probable or Confirmed Current Major Depressive Episodes

In the psychogeriatric clinic participants, the diagnosis of current depression was
based on the psychiatric interview of the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM 5-TR) [37] and Yesavage’s 15-item Geriatric Depression
Scale (GDS-15) criteria [38]. Among the participants who were caretakers of neurological
patients and were included in the study, the probable presence of current depression was
evaluated using the Patient Health Questionnaire (PHQ-9), which is a self-administered
questionnaire with nine items that provides a quantitative assessment of the severity of
depressive symptoms at the time it is administered. Its score is obtained by adding the
responses of each item [39]. Traditionally, a score > 10 is considered to indicate a probable
episode of major depression [40]. Although we used two different measuring instruments
to evaluate the presence of depressive symptomatology, research has confirmed both are
comparable. The GDS-15 and PHQ-9 have comparable diagnostic accuracy in classifying
older adults with depressive episodes [41,42].

2.3. Data Analysis

The data was analyzed using the SPSS statistical program, v.23.0 (IBM Corp. Armonk,
NY, USA). An « < 0.05 was considered statistically significant. The Kolmogorov—Smirnov
test was applied to verify the normality of the data. In addition, the omega coefficient of
the instruments was calculated with the JASP 14.0.01 statistical package [43]. Descriptive
statistics were used to characterize the sample, and bivariate analysis was performed to
compare the groups: chi-squared or Fisher test for qualitative variables; t test or Mann—
Whitney U test for quantitative variables. To assess the association between the study
variables, we used Spearman correlation analysis. Lastly, we used multiple linear regression
analysis to determine the predictors of loneliness, including depression and MMSE and
IADL scores as independent variables, and the demographic characteristics of the study
participants were also included: sex, marital status, whether they had a partner or not,
study group (those with probable neurological deficits and healthy subjects), and level of
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schooling. We performed the regression model only with predictors that correlate with the
dependent variable. We assumed no collinearity when the values of the variance inflation
factors were less than 4.0 and the tolerance factors were greater than 0.2, and a Durbin—
Watson residual close to 2 was observed to consider that no autocorrelation occurred (Hair
et al., 2006] [44]. Outliers were determined with a z score greater than 3 or less than —3 (see
Figure 1). The alpha-omega value for the loneliness scale was 0.924 and the alpha-omega
value for the IADL scale was 0.940.
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Figure 1. Loneliness vs. standardized residuals. Information on possible outliers.

3. Results
3.1. Characteristics of Study Participants

The samples were matched according to some of their demographic characteristics
(sex, age, and marital status), resulting in a total of 85 participants in each group (Table 1).
In general, there was a higher proportion of women (82.4%), a higher proportion of married
participants (52.95%), and a mean age of 69.17 years. The following differences were
observed between the groups, the sample treated in the psychiatric hospital and the one
seen at the clinical neuropsychology laboratory (NINN), respectively: the frequency of
cases with depression was 35.3% and 10.6%; the level of schooling had an average of 6.75
and 8.74 years; the degree of cognitive impairment showed a score of 23.87 and 25.74 in
the MMSE; the functionality in IADL was 5.88 and 7.51 points; and finally, for the degree
of loneliness the scores were 50.27 and 34.55 points. We noted that 68% of all participants
displayed some degree of loneliness, but 30% of the total sample had a moderately high to
high degree of perceived loneliness.

Table 1. Characteristics of study participants.

Group
Participants with Probable H?a.l thy Total p
Neurological Deficits ParthlPants
(Caregivers)
n (%) n (%) n (%)
Sex
Women 70 (82.4) 70 (82.4) 140 (82.3)
Men 15 (17.6) 15 (17.6) 30 (17.7) 1.000
Marital status
Married /common law 40 (47.1) 50 (58.8) 90 (52.9)
Widowed 29 (34.1) 24 (28.2) 53 (31.2)
Divorced 8(9.4) 2(2.4) 10 (5.9)
Single 8(94) 9 (10.6) 17 (10.0) 0.155
Depression
Yes 30 (35.3) 9 (10.6) 39 (22.9)
No 55 (64.7) 76 (89.4) 131 (77.1) <0.001
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Table 1. Cont.

Group
Participants with Probable Hefa_l thy Total p
. . . Participants
Neurological Deficits .
(Caregivers)
n (%) n (%) n (%)
Degree of perceived loneliness
Low 9 (10.6) 45 (52.9) 54 (31.8)
Moderate 31 (36.5) 34 (40.0) 65 (38.2)
Moderately high 38 (44.7) 6(7.1) 44 (25.9)
High 7(8.2) 0 (0) 7 (4.1) <0.001
Mean £ SD Mean £ SD Mean £ SD
Age (years) 7147 £7.53 70.27 £ 6.92 69.17 £ 6.93 0.340
Level of schooling (years) 6.75 £ 3.59 8.74 + 4.84 9.02 +£5.07 0.009
MMSE (score) 23.87 £2.72 25.74 +£2.73 25.28 +2.83 <0.001
IADL (score) 5.88 £2.15 751 £1.11 7.06 £1.67 <0.001
Loneliness (score) 50.27 = 11.86 34.55 £ 9.59 38.82 £12.72 <0.001
Note: Comparisons were made using chi-squared /Fisher test and Mann-Whitney U test. IADL, Instrumental
activities of daily living. MMSE, Mini-Mental State Exam.
3.2. Spearman Correlations
When analyzing correlations (Table 2), we noted a statistically significant, low, and
negative correlation between loneliness and level of schooling, sex (being female), group
(probable neurological deficits), and MMSE and IADL scores. Furthermore, as expected we
also observed a low significant and directly proportional correlation between perceived
loneliness and depression. We also found a moderate negative correlation between age and
IADL. Depression showed a low negative correlation with MMSE and IADL scores.
Table 2. Spearman correlations.
Variable 1 2 3 4 5 6 7 8
1. Perceived loneliness —
2. Age 0.109 —
3. Level of schooling —0.273*  —0.279 ** —
4. Depression 0.311 ** 0.076 -0.122 —
5. Sex —0.292 ** —0.080 0.209 ** —0.115 —
6. Group 0.594 ** 0.073 -0.201 * 0.294 ** 0.000
7. MMSE —0.286 **  —0.207 ** 0.335 ** —0.194 ** 0.148 * 0.355 **
8. IADL —0.396**  —0.421 ** 0.298 ** —0.185 ** 0.125* 0.460 ** 0.382 ** —

Notes: IADL, Instrumental activities of daily living. MMSE, Mini-Mental State Exam. ** The correlation was
significant at alpha level of 0.01; * The correlation was significant at alpha level of 0.05.

3.3. Multiple Regression Model for Perceived Loneliness in Older Adults and Association between
Model Variables

Lastly, Table 3 shows the multiple linear regression analysis where the predictor
variable of perceived loneliness was associated with the group they were recruited into
(probable neurological deficits) and symptoms of depression. The adjusted R2 coefficient
indicates our model explained 36% of the total loneliness variance. The F value in the
analysis of variance (F 166) = 48.94, (p < 0.001) shows the existence of a significant linear
association between group (probable neurological deficits) and depression as the main
variables of the model.
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Table 3. Multiple regression model for loneliness in older adults (n = 166).

Variable Unstandardized Standard B T p 95% CI
Error

(Intercept) 62.90 2.86 22.02 <0.001 60.76,71.13

Group (probable neurological deficits) 14.43 1.71 0.54 8.43 <0.001 11.05,17.81

Depression 5.08 2.03 0.16 2.502 0.013 1.07,9.10

F 48.94

Adjusted R? 0.36

Durbin-Watson 1.72

Note. The following covariates were considered but not included: level of schooling, sex, does not live with a
partner, and MMSE scores.

4. Discussion

Ours was a cross-sectional study carried out in two public third-level-of-care facilities
among 85 older adults who were seen in the outpatient clinics of a psychogeriatric clinic
for suspected cognitive impairment and 85 participants who were caregivers of neuro-
logic patients (older adults), all seen during February-December 2023. We explored the
association between perceived loneliness, depression, deficits in daily functioning, and
cognitive symptoms among OP, hypothesizing that all of these would be predictors of
a greater perception of loneliness. Our results indicate a high prevalence of loneliness
among participants, as well as a greater perception of it among those with depressive
symptoms, decreased degree of daily functioning and being older; however, the perception
of loneliness was not associated with cognitive symptoms. To our knowledge, this is the
first attempt at studying the effects of depression and level of functionality on older adults’
perception of loneliness post COVID-19 among this age group in Mexico City.

Regarding our first hypothesis, we found that a third of the study participants sur-
veyed displayed levels of perceived loneliness in the moderate to high range. Previous
studies worldwide, reported through a systematic review, showed higher prevalences of
loneliness in OP compared to younger ones. The prevalence of loneliness in groups of OP
in European countries fluctuated between 4.2% and 24.2%, with lower levels of loneliness
found among those with higher socioeconomic status, improved health status, greater wel-
fare generosity, and high social participation [45]; challenging conditions that are often not
met in low- or middle-income countries such as Mexico. The level of perceived loneliness
observed in our study was like that reported during the COVID-19 pandemic [18]; however,
it was also similar to the level reported in people over 50 years of age in the US [13].

The second hypothesis proposed several factors that may be associated with the
experience of loneliness. In our study, we observed higher levels of loneliness associated
with greater difficulties in functioning and greater affective (depressive) symptoms, and
a slight association with the presence of cognitive symptoms, in accordance with criteria
suggested by Surkalim et al., 2022 [45]. We also believe that the sudden confinement
imposed by the pandemic may have increased the participants’ perception of loneliness,
since health and isolation conditions may not have returned to their pre-pandemic levels,
an area that merits further research.

It is worth noting that the association found between deficits in daily functioning and
loneliness has been previously reported. One study indicates that perceived loneliness
can be associated with a decrease in physical activity mediated by marital status, since
widowed people with higher rates of loneliness seem to exhibit decreased functioning more
than those who are married or separated [46]. While other studies point out that these
findings depend on sex, it is an association observed only in women, but not in men [11,13].

These studies indicate a directionality that ranges from loneliness to functioning,
but a systematic review pointed out that this relationship can also be bidirectional [12].
Although our study, due to its cross-sectional nature, does not allow us to establish a
causal relationship, we think there may be factors that influence each other. Regarding
the association found between depression and perception of loneliness, this finding has
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also been reported consistently. Again, most studies point to loneliness as a precursor
of depression [47,48], but there is also evidence that shows that feelings of loneliness
can contribute to the presence of depression [49]. Likewise, it has been suggested that
depression, when associated with cognitive symptoms, increases loneliness in OP [50].
Therefore, we can put forth a bidirectional association between these variables, which can
become a vicious circle that has an increasingly negative effect and decreases the patient’s
sense of well-being. We also noted that the MMSE scores were correlated with loneliness,
but the multiple regression model did not find a significant association. This finding is
contrary to what has been reported in the literature [51]; however, we think the symptoms
of depression could have explained these two variables, or the patients’ symptoms could
have been mild, and thus we were not able to observe its effect.

Among the study limitations, we find that our cross-sectional study design did not
allow us to infer causality among study variables, and even though we were able to pair our
samples (by sex, age and marital status) to make them homogeneous, we had to carry out
convenience sampling. A further limitation was the use of different instruments to assess
probable depression, because participants came from two disparate public institutions.
While both scales are internationally recognized and have reliability, validity, and well-
established cutoff points for depression in our population, their scores are not directly
comparable. Consequently, they can only be considered as indicators of the presence
of significant depression symptoms. A study strength was that we were able to sample
patients and healthy controls from two of the most underprivileged districts of a mega-city
(Mexico City), who had some of the highest COVID-19 morbidity and mortality rates and
thus could be subject to experiencing higher rates of perceived loneliness due to the limited
home, work, and family infrastructure imposed during confinement [18,52].

5. Conclusions

Loneliness has been shown to increase the morbidity and mortality of older adults [9].
Data mostly from industrialized countries is consistent with our study findings, so there is
a pressing need to implement strategies for first-level-of-care physicians to identify lonely
patients. While our study was fielded in tertiary-care public facilities, we could extrapolate
and perhaps increase our prevalences when we consider the patient population normally
seen in primary care. It seems that Mexico’s epidemiological transition now includes
frail, elderly people living in underprivileged conditions, such as our study participants,
who reported a heightened perception of loneliness and mental health indicators that are
consistent with the need to implement strategies to help reduce this new giant, even in
countries such as ours with a myriad of competing health inequities.
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Abstract: Background: Elevated mental illness prevalence complicates efforts designed to address
the opioid crisis in Appalachia. The recovery community acknowledges that loneliness impacts
mood and engagement in care factors; however, the predictive relationship between loneliness
and retention in medication-assisted outpatient treatment programs has not been explored. Our
objectives were to identify associations between mental health factors and retention in treatment and
elucidate treatment retention odds. Data were collected from eighty participants (n = 57 retained,
n = 23 not retained) of a mindfulness-based relapse prevention (MBRP) intervention for individuals
receiving medication for opioid use disorder (MOUD) in Appalachia. Loneliness, depression, and
anxiety did not differ between the retained and not retained, nor did they predict not being retained;
however, mindfulness was significantly lower among those not retained in treatment compared to
those retained (OR = 0.956, 95% CI (0.912-1.00), and p < 0.05). Preliminary findings provide evidence
for mindfulness training integration as part of effective treatment, with aims to further elucidate the
effectiveness of mindfulness therapies on symptom reduction in co-occurring mental health disorders,
loneliness, and MOUD treatment retention.

Keywords: loneliness; mindfulness; mental health; MOUD; retention; intervention strategies

1. Introduction

The widespread distribution and misuse of opioids have resulted in the opioid crisis
in the United States, which has been linked to nearly 1 million fatal overdoses since
1999 [1]. Despite consistent decreases in opioid prescribing patterns since 2012 [2] and
the implementation of evidence-based strategies provided by the Centers for Disease
Control and Prevention (CDC) to impede the continued escalation in overdose fatalities [3],
increases in mortality persist. The U.S. recorded 105,800 fatal overdoses during the COVID-
19 pandemic in 2021 [4], a 15% increase from the year prior [1].

Elevated rates of mental illness are complicating efforts to adequately address this dire
public health issue. In 2021, 19.4 million U.S. adults had a co-occurring mental, behavioral,
or emotional disorder with a substance use disorder [5]. A recent meta-analysis reports that
36.1% (95% CI 32.4-39.7%) of individuals with opioid use disorder (OUD) concurrently
experienced depression, and 29.1% (95% CI 24.0-33.3%) experienced anxiety [6]. Loneliness,
the perceived lack of social connections, is also significant to the experience of substance use
and mental illness, owing to its influence on mood, motivation, and decision making [7].
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1.1. Loneliness

Although frequently used interchangeably, social isolation and loneliness are two
distinct, yet related, components of social connections. Social isolation is a deficiency in
physical interactions between an individual and persons or systems in their social net-
work [8,9]. On the other hand, loneliness is a discrepancy between the actual and perceived
quality as well as availability of support from one’s relationships. Individuals may experi-
ence loneliness intermittently or chronically throughout their lives [8]; however, regardless
of the experiential frequency, loneliness is detrimental to the health and survival of pop-
ulations. The experience of loneliness is profound and prevalent throughout the United
States, with a recent Surgeon General report highlighting the topic and providing a call to
action. Loneliness and social isolation both impact and increase the risk of cardiovascular
disease, stroke, dementia, and even premature death [10]. Evidence supports the idea that
loneliness increases the risk of mood and anxiety disorders [10,11]. A systematic review
into predictors of loneliness within SUD populations reports that people with substance
use issues are lonelier than those without, and women as well as younger people with
substance use issues may be lonelier than their peers [12]. A cross-sectional study on New
England and Pacific Northwest opioid treatment programs found inverse relationships
between men and women: Men with little to no loneliness were more likely to use illicit
opioids than their severely lonely counterparts (OR = 2.86, 95% CI 1.15-7.14) [13]. In
contrast, severely lonely women were more likely to use illicit opioids when compared to
those with little to no loneliness (OR = 3.00, 95% CI 1.19-7.57) [13].

Mindfulness is a mental state of being fully present in the moment without judgment
in addition to being aware of one’s surroundings and actions. This meditative practice
has garnered credibility as a component of relapse prevention and treatment programs for
substance use disorders because of the influence that mindfulness has on decision making,
similar to loneliness. Mindfulness improves an individual’s awareness of internal and
external stimuli that influence substance use behaviors; for populations with substance
use disorders, this is focused on drug use triggers. Mindfulness-based relapse prevention
(MBRP) interventions focus on improving individuals” awareness to the current moment
(e.g., drug use triggers) and adapting to recognize as well as control outcomes. Within
populations with substance use disorders, MBRP has been shown to reduce depression,
anxiety, and drug craving symptoms, as well as improve tolerance of challenging physical
and emotional situations [14]. This supports the importance of considering mindfulness
when assessing loneliness in substance-using populations. One such MBRP intervention
within the Appalachian region has supported these notions [15] as well as identified an
inverse correlation between mindfulness and loneliness among individuals diagnosed with
OuD [16].

1.2. Mental Health in Central Appalachia

Appalachia is a region of the Eastern United States, marked by the Appalachian Moun-
tains, which stretch from southern New York to northern Mississippi. Although Appalachia
is comprised of 13 states in total, West Virginia is uniquely situated in Central Appalachia
and is the only state fully within the region. Overall, the Central Appalachian region suffers
from poor social determinants of health (e.g., income, education, and employment), and
this is amplified for the 35.5% of the population living in rural areas of the state [17].

Overall mental health quality is lower among Central Appalachians. Extensive re-
search has found loneliness to be pervasive and detrimental to quality of life among
middle-aged [18] and older, chronically ill, Appalachians [19]. Moderate loneliness is
hypothesized to be widespread yet under-reported by adults living in the region due to the
Appalachian cultural value of self-reliance [20] as well as the isolating geography of the
region [21]. Physical barriers and rurality limit access to care and opportunities for social
connections [21], thus contributing to the prevalence of loneliness in Central Appalachia.
Furthermore, rates of depression are 17% higher [22]. Surveillance data continue to report
that West Virginia has the highest age-adjusted opioid overdose mortality rate of 90.9 per
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100,000 people in 2021, an increase of nearly 40 points compared to prepandemic rates [23];
however, the region remains underserved by mental health providers and designated as a
health professional shortage area [24], with additional access barriers being introduced by
state legislation, such as prohibitions on new methadone treatment programs [25].

The recovery community has long noted the influence that loneliness has on mood,
motivation [7], and decision making, as well as engagement in managing one’s health [11].
A recent intervention has shown promise for reducing loneliness by employing mindful-
ness techniques [26], a concept that has also shown promise for reducing drug craving,
depression, and anxiety among individuals receiving medication for opioid use disorder
(MOUD) [15]. Although loneliness has been associated with an increased likelihood of
using illicit opioids [13] and, thus, subsequently experiencing a period of relapse, the
predictive relationship between loneliness and retention in MOUD outpatient treatment
has not been explored, particularly in Appalachian populations.

Because the initial services are difficult to access, retaining individuals in MOUD
treatment is critical to improve outcomes within the region. Retention in treatment is essen-
tial to avoiding relapse, overdose, and death, with longer retention improving mortality
rates [27-30]. The prevalence of retention in treatment is considerably variable in the recent
literature, ranging from 19% to 91% over twelve months [27,28]. Consistent definitions of
retention are uncommon [31], making it difficult to compare findings across interventions;
therefore, no best practice has been reported to increase retention in MOUD [28,31], despite
multiple attempts to address known barriers to retention [32-34]. No study has been found
to have investigated the influence of loneliness on retention in treatment within Appalachia.

Therefore, the current study’s objectives were as follows: (1) identify associations
between mental health factors and demographics with retention in MOUD treatment, and
(2) elucidate the odds of retention in MOUD treatment due to perceived loneliness and
other mental health diagnoses. It was hypothesized that higher perceptions of loneliness
would decrease the odds of retention.

2. Materials and Methods

This secondary analysis utilized data obtained from participants at the start of their
participation in an MBRP intervention at an outpatient comprehensive opioid addiction
treatment (COAT) program at a large university located in the Central Appalachian region.
Biweekly medication management and group therapy are included in the COAT program
model, as is weekly attendance at community-based self-help meetings (e.g., Narcotics
Anonymous). The COAT program combines cognitive behavioral therapy with MOUD, as
appropriate. Medication management relies on the use of Suboxone®, or buprenorphine,
which is a safe and effective partial agonist prescribed by physicians to control drug
cravings and withdrawal symptoms, with a lower potential for misuse or abuse by an
individual with OUD [35]. Individuals were recruited from the COAT program during the
intermediate stage (at least 90 consecutive days of sobriety) and required to be 18 years or
older, have received a diagnosis of opioid use disorder over the past year (using DSM-5
criteria), obtained a 12-step sponsor, and comprehend as well as communicate in English.
Conversely, exclusion criteria for the MBRP intervention included risk of suicide, risk of
incarceration, and/or having a psychotic disorder or comorbid diagnosis that prevented
engagement in a mindfulness intervention. All of the exclusion criteria were assessed by
the treating physician through the COAT program.

At the time of recruitment, individuals were provided the option of receiving MBRP
plus MOUD or continuing cognitive behavioral therapy treatment as usual (TAU) plus
MOUD for a 24-week intervention conducted between September 2017 and December
2019. MBRP is a noninvasive and nonpharmacologic 8-week treatment that targets an array
of factors (e.g., awareness of triggers and cravings, mindfulness in high-risk situations
and daily life, acceptance, self-care, etc.) For a complete description of the recruitment
procedures and the MBRP intervention, see Zullig et al. [15].
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2.1. Measures and Data Collection

All of the individuals that contributed self-reported demographic and mental health
data at the time of enrollment (baseline) were included in this investigation. Mental health
data were also collected after 12 weeks, 24 weeks, and 36 weeks postintervention using
the following measures but were unused in the current study. Loneliness was assessed
using the 20-item Revised UCLA Loneliness Scale (R-UCLA), which consists of Likert scale
questions (11 negative and 9 positive statements that are reverse-coded). The R-UCLA has
established validity, with Cronbach’s alpha estimates ranging from 0.89 to 0.94, and an
average test—retest reliability estimate (r = 0.73) [36]. Participants respond to each item to
describe their feelings; the available responses are 1 = Never, 2 = Rarely, 3 = Sometimes, or
4 = Often. The range of possible scores is 20-80; higher scores indicate greater loneliness.
Sample statements include “I am unhappy doing so many things alone” and “I have
nobody to talk to.” The baseline internal consistency estimate for the R-UCLA in this study
was 0.92.

Depression was assessed using the 5-item Overall Depression Severity and Impairment
Scale (ODSIS), and anxiety was assessed with the 5-item Overall Anxiety Severity and
Impairment Scale (OASIS). For the ODSIS, summing each item score produces a total
score, with potential scores ranging from 0 to 20; scores greater than or equal to 8 are
used to determine a diagnosis of depression. The ODSIS demonstrates good estimates
of convergent and discriminant validity across clinical and nonclinical samples [37]. The
OASIS is scored similarly, with the sum of each item and total potential score ranging from
0 to 20. On the OASIS, scores > 8 are also used to determine a diagnosis of anxiety [37].
The scale demonstrates excellent reliability and convergent as well as divergent validity
(e = 0.80) in both clinical and nonclinical samples [38]. The baseline internal consistency
estimates for the ODSIS and OASIS in this study were 0.89 and 0.92, respectively.

Mindfulness was operationalized using the Five-Facet Mindfulness Questionnaire
(FEMQ). The FFMQ contains 39 items across five subscales (observing, describing, acting
with awareness, accepting without judgment, and nonreactivity). It has demonstrated
evidence of good internal consistency, with alpha values from 0.76 to 0.91 [39]. The response
options for each item are 1 = Never or very rarely true, 2 = Rarely true, 3 = Sometimes true,
4 = Often true, or 5 = Very often or always true. The FFMQ is scored by summing each
subscale score into a total score; values for the total score range from 39 to 195, with higher
scores indicating greater mindfulness. The baseline internal consistency estimate for the
FFMQ total scale in this study was 0.89 [39].

Retention in treatment was defined as remaining in either TAU or MBRP throughout
the 36-week data collection period. As part of COAT clinic standards at the time of this
study, individuals who missed two consecutive sessions were considered not retained
and subsequently dismissed. Demographic variables included age at baseline, gender
(male/female), marital status (single, married, and divorced or separating), education
(non-high school, high school or GED, and any college), employment (full-time, part-time,
and unemployed), and insurance coverage (Medicaid, Medicare, private insurance, and
no insurance). Race was dichotomized as either white or other to mirror the results of the
most recent United States census for West Virginia, where 93.5% of the state’s population
was Non-Hispanic White [40]. The study from which deidentified data were obtained
for secondary analysis was approved by the Institutional Review Board of West Virginia
University.

2.2. Analysis

Data were analyzed using JMP® 16 (SAS Institute Inc., Cary, NC, USA). Descriptive
statistics were calculated for all of the demographic and mental health variables. Fisher’s
exact tests were used to explore associations between demographic variables and retention
in treatment. Pearson and point biserial correlation analyses were used to identify correla-
tions between retention in treatment and each mental health variable. Two sample t-tests
were employed to identify differences in mean age, and mental health scores between those
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retained and not retained were investigated with Student’s t-tests. The significance level
for all of the analyses was set at o« < 0.05.

Multiple logistic regression was used to elucidate the odds of dropping out or being
dismissed from treatment and an individual’s loneliness after adjustment for potential
confounders at any point during the 36-week data collection period. The small sample
size constrained the number of predictors that could be reliably considered in the final
model, with the least frequent event, termination of treatment, observed 22 times [41].
Relaxing the 10 events per predictor norm to 5-9 events per predictor has been supported
for use in logistic regression; therefore, 4 predictors were included in the model [42]. The
inclusion of predictors was driven by the hypothesis, with loneliness automatically being
included. The inclusion of depression and anxiety [7,19], as well as mindfulness [15], was
informed by the currently available literature as well as the identified associations between
the psychometric variables measured.

3. Results
3.1. Sample Demographics

A total sample of 89 individuals contributed data at the baseline; however, nine partic-
ipants were excluded from the current analyses due to not meeting the inclusion criteria set
forth for the larger MBRP intervention. Therefore, eighty individuals were included in the
current analysis, where 57.5% (n = 46) identified as female. The mean age of the participant
population was 36 years (SD: 8.9 years), and most of the participants identified as white
(n =75, 94%). Over half (57%) of the participants were either employed full-time (1 = 31)
or part-time (n = 15). Bivariate analyses (Table 1) showed that there was a statistically
significant association between retention and gender (p < 0.001), education (p < 0.001),
employment status (p < 0.001), insurance provider (p < 0.001), and race (p < 0.001). Despite
these associations, none of these variables were significantly predictive of retention in
MOUD when logistically modeled and, thus, were not considered for inclusion.

Table 1. Demographic associations with, differences between, and predictability of retention.

Variable Total (n = 80) Retained (n =57)  Not Retained (1 =22)  Bivariate p-Value R:f{}z Slsl':::n
t Age 0.836 0.859
Mean (SD) 36 (8.9) 36 (10) 35 (5.4)
Range 23-67 23-67 23-45
¥ Gender <0.001 0.159
Male 37 27 (47%) 10 (45%)
Female 41 29 (50%) 12 (55%)
Other 2 2 (3%)
 Education <0.001 0.559
Non-high school 6 5 (9%) 1 (5%)
High school or 47 35 (61%) 12 (54%)
GED
Any college 26 17 (30%) 9 (41%)
t Employment <0.001 0.416
Full-time 31 21 (36%) 10 (45%)
Part-time 15 10 (17%) 5 (23%)
Not employed 34 27 (47%) 7 (32%)
* Insurance <0.001 0.140
Medicaid 64 45 (79%) 19 (86%)
Medicare 5 5 (9%) -
Other 10 7 (12%) 3 (14%)
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Table 1. Cont.

Variable Total (n = 80) Retained (n =57)  Not Retained (1 =22)  Bivariate p-Value R;f{;; slilsn

* Marital Status <0.001 0.601
Single 46 33 (57%) 13 (59%)
Married 16 11 (19%) 5 (23%)
Divoreed or 18 14 (24%) 4 (18%)

separating

* Race <0.001 0.120
White 75 54 (96%) 21 (95%)
Other 3 2 (4%) 1(5%)

t Fisher’s exact test; ¥ two-tailed t-test. Italic is to denote statistical significance.

Moderate to severe loneliness was highly prevalent (R-UCLA > 40) within the study
population at the baseline, with a mean score of 49 (SD: 5.1, range of 36 to 64). Fifty-one of
the participants (89%) that were retained in treatment were classified as lonely, and 21 (95%)
of those that were not retained in MOUD were lonely. The mean depression score within
the population was 5.9 (SD: 4.4), with 33 (41%) of the total participants having an ODSIS
score greater than or equal to eight, indicative of depression. Severe anxiety (OASIS > 10)
was prevalent in 32 (40%) of the enrolled population. Bivariate analyses (Table 2) showed
no differences (p > 0.05) in mean loneliness, depression, nor anxiety between those that
were retained and those that discontinued treatment; however, mean mindfulness was
significantly higher (p = 0.018) among those retained in treatment (mean: 125, SD: 12) than
among individuals that discontinued treatment (mean: 117, SD: 14).

Table 2. Mean (SD) scores and bivariate results of mental health variables.

Menta! Health Total Retained (1 = 57) Not Retained (n =22)  p-Value
Variable
Anxiety (OASIS)
¥ Mean (SD) score 7.7 (4.4) 7.6 (4.2) 79 (5.1) 0.812
Range 0-19 0-15 0-19
Depression (ODSIS)
¥ Mean (SD) score 5.9 (4.4) 5.9 (4.1) 5.7 (5.2) 0.843
Range 0-18 0-16 0-18
Loneliness (R-UCLA)
* Mean (SD) score 49 (5.1) 49 (5.4) 48 (4.5) 0.609
Range 36-64 36-64 38-56
* Mindfulness (FFMQ)
¥ Mean (SD) score 123 (13) 125 (12) 117 (14) 0.018
Range 78-147 86-147 78-146

* One-tailed t-test; ¥ two-tailed t-test; and * p <0.05.

3.2. Correlations between Mental Health Variables and Retention

Pearson correlations were computed to identify relationships among the mental health
predictor variables measured at the baseline. Statistically significant positive correlations
between all of the predictors (p < 0.05) were observed, with the largest positive correlation
observed between anxiety and depression, r (65) = 0.72, p < 0.001. Point biserial correlations
revealed no statistical correlation between retention in MOUD and loneliness (rpp, = 0.059,
p = 0.599), anxiety (rpp = —0.027, p = 0.811), nor depression (rp, = 0.022, p = 0.843); how-
ever, these calculations did reveal a statistically significant, yet small, positive association
between retention in MOUD and mindfulness (r,, = 0.28, p = 0.012).
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3.3. Logistic Regression

The predictor variable loneliness was found to not statistically contribute to the model
(B = 0.0237, SE = 0.045, L-R x2 = 0.27, and p = 0.601). Likewise, anxiety (f = 0.0209,
SE = 0.052, L-R x? = 0.16, and p = 0.685), depression (3 = —0.0245, SE = 0.052, L-R x> =0.22,
and p = 0.637), and mindfulness (3 = 0.0237, SE = 0.045, L-R x% =0.27, and p =0.601) were
not individually correlated with retention in treatment. Results from the adjusted model
are reported in Table 3. A lack of fit analysis (x*> = 73 (62), p = 0.153) suggests that the
model fit the data well. The results of the regression analysis revealed that, while holding
other predictors constant, the odds of not being retained in MOUD were not statistically
influenced by loneliness (OR = 0.926, 95% CI (0.792-1.08), and p = 0.333), depression
(OR =1.01, 95% CI (0.836-1.22), p = 0.921), or anxiety (OR = 1.07, 95% CI (0.887-1.29),
p = 0.476).

Table 3. Adjusted logistic regression results.

Predictor B Std Error L-R x2 p-Value OR 95% CI
Anxiety 0.0681 0.095 0.51 0.476 1.07 0.887-1.29
Depression 0.0096 0.096 0.01 0.921 1.01 0.836-1.22
Loneliness —0.0773 0.079 0.94 0.333 0.926 0.792-1.08
* Mindfulness —0.0451 0.024 3.6 0.047 0.956 0.912-1.00
¥p<0.05.

However, there was a marginally significant difference in the odds of not being
retained in MOUD between individuals who reported greater perceived mindfulness com-
pared to individuals who reported reduced perceived mindfulness. Specifically, individuals
who reported greater perceived mindfulness (as measured by the FFMQ scores) were 4%
less likely to discontinue MOUD than their counterparts who reported reduced perceived
mindfulness (OR = 0.956, 95% CI (0.912-1.00), and p < 0.05) after accounting for other
mental health constructs.

4. Discussion

The current analysis investigating the capabilities of loneliness perceived by individu-
als prior to participating in an MBRP intervention and the intermediate stage of treatment
to predict the cessation of treatment did not yield statistically significant results; how-
ever, promising findings indicate that greater mindfulness increased retention in MOUD
treatment and may present a treatment option to be incorporated into standard-of-care
pharmacological interventions.

Perceived loneliness did not differ between those that were retained in MOUD com-
pared to those that were not. Likewise, when accounting for depression and anxiety, two
co-occurring mental health issues shown to be correlated with loneliness [19], the odds of
treatment cessation were not statistically significant. Therefore, loneliness was not found to
be a predictor of retention in the current model. Despite the nonsignificant findings related
to loneliness, additional, longitudinal, and randomized investigations should incorporate
and re-evaluate the influence of this perception on retention in treatment. Loneliness is
recognized to be directly related to substance abuse [12,13] and drug craving [16]. It is
important to distinguish between loneliness and social support or isolation; inconsistent
definitions of loneliness have conflated these two concepts [12], making it more difficult to
detect the true influence of this perception of the availability and quality of relationships.
Regardless of the null results of loneliness to predict retention in treatment, loneliness was
clinically prevalent in this population and aligns with the increased national prevalence
observed over the same period.

A national survey conducted in July 2019 found the prevalence of loneliness to be
61% among Americans aged > 18 years [43], a 7% increase from the previous year [44].
This was exacerbated postpandemic. Further surveillance conducted in 2021 reported
young adults feeling lonely and left out 2.5 times (46%, 18 years-34 years) more than
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older adults (16%, > 55 years) [45]. These recent estimations not only exemplify that
loneliness is prevalent [43], but also that it is increasing postpandemic [44]. Recognizing the
prevalence of loneliness and the numerous influences that it has on physical and chronic
disease [7,8,19,46], mental health [10,11,18,20], and substance misuse [12,13] supports
the need for further investigations into interventions addressing loneliness. Additional
investigations should further focus on loneliness among Appalachians, particularly those
receiving MOUD, with the aim of developing interventions for incorporation into OUD
treatment programs.

Statistically, mindfulness marginally demonstrated the capacity to predict retention
in treatment in our sample. In the current study, more mindful individuals were 4% less
likely to not be retained in MOUD treatment. This observation may be due to participants’
resiliency, or the ability to manage challenging thoughts, feelings, situations, and overall
adversity. Resiliency plays a critical protective role for individuals during the treatment
and recovery process; however, it is highly influenced by a person’s own experiences.
Mindfulness has been shown to promote resiliency and reduce maladaptive coping within
college-aged students [47]. Becoming more mindful indicates one’s awareness and ability
to focus on internal as well as external triggers [14]; this may subsequently increase one’s
ability to adapt and enhance inherent resiliency, ultimately leading to retention in treatment.
Although resiliency was not measured and considered in the current work, the relation-
ship between it and mindfulness among individuals receiving MOUD should be further
explored and considered, with a focus on effective mindfulness-based interventions.

Even though there is support for joint MOUD, counseling, and behavioral thera-
pies [48], there remains no recommendation for the most effective therapy combination
for individuals with OUD. Zullig et al. [15] supports the notion that mindfulness-based
therapy can be effectively integrated into MOUD and successfully reduce drug craving,
depression, and anxiety. This aligns with previous work conducted on a second model
of mindfulness-based therapy, mindfulness-oriented recovery enhancement (MORE) [49].
Additionally, MBRP has shown potential to reduce loneliness among individuals in the
intermediate stage of MOUD [16]. The current study provides additional evidence to
also suggest that MBRP may improve OUD treatment retention. Retaining individuals in
MOUD treatment programs is vital to reduce relapse and, subsequently, prevent overdoses
as well as death [27]. Preliminary findings from the current study suggest that mindfulness
may serve as a predictive indicator of discontinuing treatment.

Uniform definitions of retention are uncommon, making it difficult to compare find-
ings across interventions; therefore, no best practice has been reported to increase retention
in MOUD [28,31]. Integrating mindfulness-based therapies and actively monitoring this
practice may prove effective at improving retention and reducing overdoses as well as mor-
tality in OUD populations. This notion is supported by the American Society of Addiction
Medicine, whose updated practice guidance encourages the integration of psychosocial
and environmental assessments in conjunction with pharmacotherapies in treatment pro-
grams [50]. The current results provide preliminary evidence for mindfulness training
integration as a component of effective treatment; however, since there is still not evidence
to support the most effective behavioral therapy, it is recommended that future endeavors
elucidate the effectiveness of MBRP versus MORE therapies with regard to reductions in
co-occurring mental health disorder symptoms, loneliness, and influence on retention in
treatment.

Consistent with a recent meta-analysis [51], no gender differences were observed
between the retention groups, although significant (p < 0.001) associations were noted
between retention in MOUD and gender, education, employment, insurance, marital
status, and race; however, these social determinants of health and demographics were not
statistically significant in predicting individuals not being retained in treatment. Future
studies may wish to further explore, with an adequate sample size, the impact of social
determinants of health, loneliness, and mindfulness on retention in MOUD.
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Limitations

Findings from the current study are subject to certain limitations. A small sample size
in the total enrolled population ultimately limited the number of individuals discontinuing
treatment, thus reducing the potential generalizability. This also narrowed the ability to
truly understand the impact of loneliness on retention and treatment, which bears the
need for further investigation. Although predictors in the logistic regression model were
selected based on theoretical considerations from previous work and clinical relevance,
high correlations between some predictors suggest collinearity, which may have diluted
the effect of each predictor on the outcome. Additionally, although only a single adjusted
regression model was tested, conducting a Bonferroni correction for multiple comparisons
would show marginally significant results for mindfulness; however, this does not negate
the clinical importance of mindfulness and the role it plays during the treatment and
recovery process; thus, further investigation is warranted. Additionally, participants in
the MBRP intervention were not randomized into groups, and the intervention itself was
quasi-experimental. Hence, selection bias cannot be discredited. Finally, nearly 94% of the
participants identified as white, therefore limiting its generalizability to ethnically diverse
populations and regions; however, this is representative of the Appalachian region.

5. Conclusions

Recognizing the prevalence of loneliness and the health outcomes associated with its
perception [19,46] is an important consideration in the treatment of Appalachian adults
receiving MOUD treatment. Assessments of loneliness in the current study were conducted
pre-COVID-19. Estimates of loneliness in the general population increased 2.5 times in
2021 compared to 2019 [43,45]; therefore, it is assumed that perceptions of loneliness
also worsened within MOUD populations. Furthermore, although loneliness was not
significantly predictive of retention in treatment, moderate loneliness was still observed
within this population of patients in the intermediate stage of outpatient MOUD treatment,
thus supporting a further need to investigate this discrepancy between the actual and
perceived quality as well as availability of support from one’s relationships.

Moreover, acknowledging that mindfulness may offer a broad array of benefits, includ-
ing increasing retention in MOUD, reducing co-occurring mental health issues [15,16,49],
improving resiliency [47], and decreasing loneliness [16] further provides evidence of the
potential benefits that mindfulness-based therapies offer adults in MOUD. Incorporat-
ing mindfulness-based therapies into treatment programs may address the prevalence of
loneliness, reduce relapsing as well as overdosing, and ultimately save lives. Further inves-
tigation to explore barriers to access and retention in treatment experienced by individuals
with OUD is warranted.
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Abstract: This is a narrative review addressing the topic of romantic infidelity, its causes and its
consequences. Love is commonly a source of much pleasure and fulfillment. However, as this review
points out, it can also cause stress, heartache and may even be traumatic in some circumstances.
Infidelity, which is relatively common in Western culture, can damage a loving, romantic relationship
to the point of its demise. However, by highlighting this phenomenon, its causes and its consequences,
we hope to provide useful insight for both researchers and clinicians who may be assisting couples
facing these issues. We begin by defining infidelity and illustrating the various ways in which
one may become unfaithful to their partner. We explore the personal and relational factors that
enhance an individual’s tendency to betray their partner, the various reactions related to a discovered
affair and the challenges related to the nosological categorization of infidelity-based trauma, and
conclude by reviewing the effects of COVID-19 on unfaithful behavior, as well as clinical implications
related to infidelity-based treatment. Ultimately, we hope to provide a road map, for academicians
and clinicians alike, of what some couples may experience in their relationships and how can they
be helped.

Keywords: love; infidelity; affairs; attachment injury; trauma; COVID; healing

1. Love and Infidelity: Causes and Consequences

Grontvedt et al., opined that “it is hard to imagine romantic and committed rela-
tionships devoid of transgressions of some kind. Despite the best intentions not to cause
any harm or disappointment to one’s partner, breaking rules and promises are largely
inevitable in long-term relationships” [1]. While some transgressions may be trivial and
easily forgiven and forgotten, those involving betrayal may have significant effects on the
relationship. It seems that any form of infidelity from either party may have potential to
instigate a breakup [2]. In fact, research across 160 cultures revealed that spousal infidelity
is the most common reason for a breakup [1]. Infidelity may not only have a destructive
impact on the relationship, which may lead to separation or divorce, but may negatively
affect the partners’ overall emotional wellbeing, leading to enhanced depressive symptoms
andlowered self-esteem [3]. However, comprehensive reviews encompassing many aspects
of infidelity (e.g., distinctions between emotional and sexual affairs, gender differences to
extradyadic behaviors, the impacts of infidelity-based trauma) are sparse in the literature.
As such, the following paper presents a “narrative review” of research related to the causes,
consequences and reasonings of infidelity in adult romantic relationships.

2. Methods

We chose to include a mixture of qualitative and quantitative peer-reviewed research
that directly addressed the subject of sexual and emotional infidelity, as well as infidelity-
based trauma, as major variables of investigation for the purposes of this review. We
focused on including work from a diverse collection of scholarly journals ranging from
notable to lesser-known databases. We began our research by examining current issues from
highly ranked journals in the fields of marriage and family therapy, sex therapy and couples
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counseling from the past 10 to 12 years. These journals included Sexual and Relationship
Therapy, Journal of Marital and Family Therapy, Journal of Family Psychology, Journal of Marriage
and Family, Journal of Couple and Relationship Therapy, Journal of Sex and Marital Therapy
and the Journal of Sex Research. Following this, we reviewed several major social science
databases, including ERIC, PsycINFO, PubMED and Google Scholar, using the following
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terms: “emotional infidelity”, “sexual infidelity”, “relationship trauma”, “extradyadic
relationships”, “extradyadic behaviors”, “infidelity-based trauma”, “extramarital affairs”
and “romantic betrayal”. We also examined the references of these articles and selected

those that fit the criteria described above.

3. Defining Infidelity

While considerable research has been carried out on the topic of infidelity, little
agreement exists regarding its definition. Drigotas opined that infidelity occurs when
a person feels that their partner has violated the relationship norm by interacting with
someone who is not a part of their relationship [4]. However, Blow and Hartnett defined
infidelity as “ ... a sexual and/or emotional act engaged in by one person within a
committed relationship, where such an act occurs outside of the primary relationship, and
constitutes a breach of trust and/or violation of agreed upon norms (overt and covert) by
one or both individuals in that relationship in relation to romantic, emotional or sexual
exclusivity” [5]. Reviewing both definitions, a distinction needs to be made between sexual
and emotional infidelity and its newer concepts related to inappropriate online and offline
behavior, which we will address later [6].

Generally, infidelity is defined as any type of secret emotional, sexual or romantic
behavior that violates the exclusivity that romantic relationships have by definition. How-
ever, there are varied definitions of infidelity, which can be divided into subtypes of sexual,
emotional, combined (sexual and emotional) and internet infidelity [7]. Examples of the
various (and sometimes contradictory) definitions, can be gleaned from Bernard who be-
lieved that partners who failed to love, honor and support their partners were engaging in
infidelity, since they did not honor their vows to remain with their romantic partner [8]. In
contrast, Pittman and Wagers held a different position and maintained that the hallmark of
infidelity involves the secrecy and concealment of behaviors with an individual outside of
the committed relationship [9]. Thompson had a more comprehensive view of infidelity,
and postulated that infidelity occurs if: (a) the extradyadic behavior is not condoned by
one’s romantic partner, (b) that behavior occurs outside of the primary relationship and (c)
the behavior can be described, such as intercourse, flirting, etc. [10].

Sexual infidelity was defined by Leeker and Carlozzi as “the occurrence of sexual
involvement with a third party that violates the ground rules established by the couple
(e.g., kissing, fondling, oral sex, vaginal sex, anal sex)” [11].

Emotional infidelity was seen as “the occurrence of emotional involvement with a
third party that violates the ground rules established by the couple (e.g., trusting another,
sharing your deepest thoughts with another, falling in love in another, being vulnerable
with another, being more committed to another, spending more money on another)” [11].

Research that explored which type of infidelity, sexual or emotional, would be more
upsetting found that men were more distressed by sexual infidelity, while women were
more upset by emotional infidelity [12,13] Research which addressed the reactions of
lesbian and heterosexual women and gay and heterosexual men to infidelity found that
for all four groups, emotional infidelity was more distressing than sexual infidelity [11].
Cramer et al., fund that women perceived emotional infidelity as more upsetting than men
did, and the explanation provided by them was that women believe that men are not able
to maintain sexual faithfulness in their relationships, but will still remain emotionally loyal
to their spouses regardless [14].
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Leeker and Carluzzi explored how sexual orientation, love and infidelity expectations
might affect the reaction towards emotional and sexual infidelity [11]. Their study involved
296 individuals: 72 lesbians, 114 heterosexual women, 53 gay men and 57 heterosexual men,
who were older than 18 years of age and who indicated that they were currently involved
in a committed romantic relationship. They found that sex and sexual orientation were
significant predictors of general distress, anger, anxiety, jealousy, humiliation, in response
to both emotional and sexual infidelity. Commitment was predictive of distress and anger
in response to emotional infidelity, while sexual infidelity aroused distress and anxiety.

Addressing the various types of infidelity, emotional infidelity includes the develop-
ment of deep, intimate feelings for an extradyadic partner, while sexual infidelity refers to
engaging in sexual behavior with that person. Those who engage in both emotional and
sexual behavior are said to be involved with composite infidelity, while internet infidelity
is carried out (at least initially) virtually /online [7]. Other researchers have employed even
narrower definitions of infidelity by focusing on specific behaviors such as spending time
with another individual and going on romantic dates, engaging in kissing, fondling, or
even sexual intercourse, suggesting that they all constitute unfaithful behaviour [5,15].

Differences between the various types of infidelity were also observed in the work
of Guitar et al., who reported that emotional infidelity is more complex than sexual in-
fidelity [16]. Three hundred and seventy-nine undergraduate students provided their
interpretations of emotional and sexual infidelity, which were later categorized into themes
for content analysis. Participants’ responses indicated that emotional infidelity included
themes such as love and betrayal along with sexual infidelity and/or intentions to have
sexual relations with someone outside the pair bond. Particularly, women saw emotional
infidelity as carrying the potential of later sexual betrayal in such partnerships. This sug-
gests that the nuances involved with conceptualizing emotional infidelity may surpass the
conditions needed to fulfill sexual infidelity, and that these differences may be most salient
when observing differences across genders.

In fact, research has shown that men appear to hold more permissive attitudes towards
extramarital sex than women do [17]. They also reported experiencing greater levels of
stress related to the sexual infidelity of their partner, whereas women react more nega-
tively to emotional infidelity than men [3]. However, women also seem to consider more
behaviors as infidelity compared to men in both offline and online spaces [3].

Moreover, shared opinions regarding what specific behaviors are considered as un-
faithful in nature have also been identified in the literature. For example, work by Bozoyan
and Schmiedeberg found that extradyadic intercourse was regarded as infidelity [3]. Kiss-
ing someone who is not one’s partner was also reported as infidelity, especially if emotional
involvement was part of it. The results of their research point to a perception of sexual
infidelity as more distressing than emotional infidelity. However, women tended to judge
behaviors as being unfaithful slightly more strictly than men, which is in line with other re-
search in the existing literature [17]. Despite this, it appears that overall gender differences
regarding the prevalence of infidelity have been shrinking over the past few decades [18].

3.1. Measuring Infidelity

Whitty and Quigley constructed a survey which aimed to explore what would upset
participants from a list of several described situations [19]. Next, drawing from Harris and
Christenfeld’s work, participants were then asked how they would feel if their partner was
unfaithful and was in love with someone else [20]. Sabini and Green relied on Buss et al.’s
much-utilized approach and described a situation where the partner of the participant was
having deep emotional or sexual involvement with someone else [21,22]. Participants were
asked to describe how they would feel in such a situation. They found that both, men
and women, saw a partner’s emotional involvement as a more threatening sign of their
partners’ leaving than when there was only sexual involvement.

In their study on infidelity, Leeker and Carlozzi utilized Cramer et al.’squestionnaire,
in which participants rated the likelihood of their partner engaging in each item with a
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third party, on a seven-point Likert scale, aiming to identify their reactions to emotional
vs. sexual intimacy [11,14]. Another measure which was utilized in Leeker and Carlozzi’s
study was continuous emotion ratings [13]. These ratings served as the dependent variable
in their study, assessing how angry, anxious, jealous and humiliated each participant felt in
response to infidelity in their romantic relationship.

3.2. Perspectives on Infidelity

Symons and Buss were the first to view infidelity from an evolutionary perspective [23].
They opined that women are more likely to be affected by emotional infidelity rather than
by sexual infidelity due to the fact that women carry the fetus and give birth. Thus, they are
more threatened by the emotional betrayal of their romantic partner, for whom they count
on to provide for the developing family unit. Men on the other hand are more threatened
by sexual infidelity. Fisher et al., observed that for thousands of years, women depended on
men to provide their food, shelter and safety, and this is the reason why they are more hurt
by emotional infidelity which may threaten the partner’s commitment [24]. Men, however,
are more threatened by sexual infidelity, as evolutionarily, they were not sure whether the
child was theirs (versus the mother who carries her own child) and did not want to protect,
feed and care for someone else’s offspring. This was referred to as jealousy as a specific
innate module (JSIM). While the evolutionary perspective is the most accepted one, the
social-cognitive perspective was proposed as an alternative to J[SIM, and maintained that
jealousy is not a simple module but includes several different feelings, each triggered by
a different aspect of the jealousy-provoking situation. Anger was identified as a major
component of the response to infidelity [25,26].

4. Distress Related to Emotional and Sexual Infidelity
4.1. The Role of Adult Attachment on Infidelity-Based Trauma

Colloquially dubbed as a “theory of trauma”, attachment theory was originally devel-
oped by John Bowlby to describe the different forms of emotional attachment (i.e., secure,
anxious—ambivalent, avoidant, disorganized) and subsequent attachment behaviors that
exist between a mother and infant [27]. As the child’s cognition begins to mature, they
begin to develop internalized expectations, or internal working models, about how they
should behave with their caregivers and how their caregivers should comfort them during
times of distress or separation [27]. Overtime, the child learns how to perceive, process
and resolve stressful events that involve their caregiver which ultimately inform their early
understandings of attachment and later romantic relationships in adulthood [28].

However, parallels to this evolutionary behavioral system from infancy become preva-
lent as early styles and characteristics of attachment emerge in response to an unfaithful,
romantic affair amongst committed partners [29]. Johnson et al., compares the harsh emo-
tional pain experienced by victims of infidelity to the same attachment injuries as an infant
separated from their mother [28]. Attachment injuries refer to traumatic interpersonal ex-
periences which violate an individual’s internal representation of another as a trustworthy
and reliable base for support [29]. The traumatic reactions caused by infidelity emulate
behaviors and attitudes seen in a disorganized attachment style as immense emotional,
psychological and cognitive dysregulation is evident amongst these afflicted romantic part-
ners [5,30]. This includes reports of developing lower self-esteem, self-confidence, a lack
of trust in others and a strong fear of abandonment in future romantic relationships [31].
Hazan and Shaver conclude that the subversive impact of infidelity harms the individual’s
ability to be open to future romantic pursuits as the betrayal of a loving, secure partner is
everlasting [29].

Reactions to infidelity vary significantly according to each person. Interpretations of
infidelity are often based on an individual’s perspective of what they want to perceive from
the event. The unfaithful affair may be interpreted as a threatening message or a conciliatory
one; a process that is commonly referred to as causal attribution [32]. It would, consequently,
be beneficial to enlighten couples prior to their long-term commitment—especially those
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whose attachment is not secure—that infidelity need not to “destroy” their trust in their
partner, and that healing may occur, despite the traumatic event. Relationship satisfaction
may also affect how people process and interpret these transgressions. Although, less
satisfied partners may perceive infidelity as more threatening to the relationship, which
may enhance the chances of relational dissolution. Others, on the other hand, may forgive
the transgression and continue with their relationship [1].

4.2. Emotional Reactions to Infidelity

Infidelity can lead to emotional dysregulation for both victims and perpetrators of
extradyadic behaviors. Specific emotional manifestations of infidelity-based trauma in-
clude feelings of extreme anger, betrayal, insecurity, rage, shame, guilt, jealousy and
sadness [24,31,33-40].

Depressive symptoms following the disclosure of an affair are commonplace for vic-
tims of infidelity [30,33,38,41]. Women who had experienced threats of marital dissolution
or of their husband’s infidelity were six times more likely to be diagnosed with a major
depressive episode than those who had not experienced either of those events [42]. These
women were also more likely to report heightened symptoms of nonspecific depression
and anxiety [42]. Research by Lonergan et al., further supports these findings, as their
participants demonstrated clinically significant scores of psychological distress which was
associated with intrusive images, memories and rumination about their previous unfaithful
relationship(s) [38].

Jealousy is the most frequently experienced emotion in response to discovering spousal
infidelity. This mechanism was acquired by humans thousands of years ago and often
occurs in combination with anger, insecurity, rejection, fear, betrayal, paranoia, depression,
loneliness, confusion, envy and resentment, as well as PTSD [21,30]. Intense feelings, such
as the ones mentioned, may trigger aggressive behavior, which may be expressed towards
one’s spouse; this is the leading cause of homicide in the United States according to Leeker
and Carlozzi [11]. It is evident that the impact of infidelity can have dangerous outcomes
for those afflicted by this type of betrayal.

Future research may address the issue of intense emotions in light of romantic betrayal,
aiming to find a method that the betrayed could employ to control those negative feelings.
Thus, preventing that distress from overcoming their wishes regarding the union (assuming
that they would want the union to continue).

4.3. Predictors of Emotional Reactions to Infidelity

Sex and sexual orientation were shown to be significant predictors of general distress,
anger, anxiety, jealousy and humiliation in response to both emotional and sexual infidelity.
Commitment was predictive of distress and anger in response to emotional infidelity, while
sexual infidelity aroused distress and anxiety. Interestingly, Leeker and Carlozzi did not
find an association between the influence of the three components of love on emotional re-
sponses [11]. Interestingly, neither passion or expectations about the likelihood of a partner
committing sexual or emotional infidelity were able to predict emotional responses to either
emotional or sexual infidelity. Generally, they concluded that women and heterosexuals
are significantly more distressed by a current partner’s sexual or emotional infidelity in
comparison with their male, lesbian and gay counterparts. As is intuitively apparent, those
with greater commitment to their partners are more likely to be distressed and angered
by a partner’s emotional infidelity, while those who feel that their union connection is less
intimate will be more distressed and anxious by a partner’s sexual infidelity. Lastly, regard-
less of how passionate the relationship is, just imagining one’s partner being involved in
infidelity evokes strong, negative emotions. Another interesting finding of the study was
that gender was not predictive of jealousy in response to sexual infidelity.
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Heterosexual men often report more distress in response to sexual infidelity than
heterosexual women, although heterosexual women, lesbian women and gay men tend
to report similarly high levels of distress to emotional infidelity. Apparently, it was found
that sexual orientation was a significant predictor of emotional reactions to emotional and
sexual infidelity. Commitment was positively correlated with distress and anger in the
face of emotional infidelity, but not the sexual type. When there was less intimacy in the
relationship, it was predictive of distress and anxiety in response to sexual infidelity, but
not emotional infidelity. Leeker and Carlozzi opined that it is possible that having less of an
emotional bond decreases the betrayed partner’s sense of safety and security when faced
with a partner’s sexual infidelity, which may result in lowered distress and anxiety [11].
Notably, it is difficult to speculate why these emotions were felt in response to one infidelity
type and not the other.

4.4. Effects of Sex and Sexual Orientation on Emotional Reactions to Infidelity

In Leeker and Carlozzi’s study, gender and sexual orientation did not significantly
interact to elicit emotional responses to sexual and emotional infidelity. Women, regardless
of their sexual orientation, reacted more strongly to both types of infidelity than men.
Women's reactions to emotional infidelity were similar to those of men, while they were
angrier than men in the face of sexual infidelity. When faced with sexual infidelity, women
were almost as humiliated as they were anxious and jealous, whereas men were much
less concerned with humiliation. Both women and men were more distressed by sexual
infidelity than emotional infidelity overall [11,43,44].

In the Leeker and Carlozzi study, women and men agreed that sexual infidelity mostly
elicited anger, followed by anxiety and jealousy [11]. Additionally, these researchers found
that heterosexuals’ scores were also significantly higher than lesbian and gay individuals’
scores, but no significant sexual orientation differences were found between emotional and
sexual infidelity. Evolutionary theory would explain this result by suggesting that lesbian
and gay people should not be as affected by infidelity compared to heterosexuals, since
infidelity by same-sex partners does not pose the evolutionary threats of raising another
man’s child or losing a male partner’s resources to another woman [45].

4.5. Effects of Infidelity Type on Emotional Reactions

Among all participants of the Leeker and Carlozzi study, sexual infidelity elicited
significantly more intense emotional reactions than emotional infidelity, with significant
differences in distress, anger and humiliation [11]. Sexual infidelity elicited significantly
more anger than the other emotions. The researchers also found that emotional infidelity
elicited significantly more anxiety and jealousy than anger and humiliation. Sexual infi-
delity, on the other hand, elicited significantly more anger than all other emotions and may,
thus, reflect the common viewpoint that sexual infidelity is preventable and intolerable,
whereas emotional infidelity is perceived as less controllable [46].

Seminal research by Buss et al., asked college students to imagine their romantic
partner being engaged in a deep emotional attachment with another person or imagine
their partner enjoying passionate sexual intercourse with that person [21]. Participants
were then asked which upset scenario them more. Results found that 60% of men believed
sexual infidelity to be more stressful, whereas only 17% of women felt that way. This is in
line with evolutionary theory, which state that men and women react differently to the two
different transgressions as a result of sexually dimorphic selection pressures [47].

4.6. Understanding Infidelity Victimization in the Context of Trauma and Stressor-
Related Disorders

The diagnostic category of “trauma and stressor-related disorders” is a new addition
to the fifth edition of the Diagnostic and Statistical Manual for Mental Disorders (DSM-5)
which lists external environmental stressors as an etiological factor for various mental
illnesses [48]. For PTSD, the stressor must involve exposure to or experience involving
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actual or threatened death, serious injury or sexual violence (e.g., Criterion A) [48]. In
contrast, the stressors needed to diagnose adjustment disorder [AD] can include those that
fall into “everyday” normal life such as job loss, the death of a loved one or divorce [38,48].
According to Maercker and Lorenz, the similarities of both conditions can be traced back
to cognitive distortions surrounding safety and trust which are developed from the mal-
adaptive memories of a traumatic event [49]. They suggest that these memories are often
combined with negative appraisals about the traumatic incident to radically impact an
individual’s opinion of the world and themselves as dangerous, damaging and destructive.

Several authors have cited the emotional, cognitive and behavioral reactions to in-
fidelity as evidence to support its status as a traumatic experience that is comparable to
PTSD, despite AD being a better diagnostic fit [38,50,51]. Both disorders share similar psy-
chophysiological symptoms that are typically demonstrated in cases of infidelity, including
feelings of elevated anxiety, hyperarousal, rumination, intrusive flashbacks, emotional
dissociation and depression [50,52]. However, an important distinction that should be
stressed is of the diagnostic criterions needed to diagnose PTSD in the DSM-5. For example,
research by Steffens and Rennie and Laaser et al., found that infidelity victims met all the
criteria for PTSD apart from Criterion A [41,53]. Similar results were shown in work by
Roos et al. and Gordon et al., which found that victims of romantic betrayal experienced
clinical levels of PTSD symptomology that included high levels of depressive symptoms
and stress [51,54]. These findings suggest that victims of romantic betrayal do experience
significant psychological and emotional distress, but not due to the trauma of direct or
threatened exposure to deadly circumstances, as needed to fulfill Criterion A for PTSD [48].
Therefore, these symptoms may be better understood within the diagnostic context of AD,
rather than in PTSD.

It is therefore suggested that attachment-based trauma, as seen in extradyadic affairs,
should be regarded as a valid traumatic experience, but should also be nuanced and
critically distinct to that of PTSD trauma [30,35,55]. Some clinicians argue that framing the
experience of infidelity as a form of trauma may facilitate greater emotional recovery for
its victims, thus, demonstrating the benefits of validating such an emotionally distressing
event [56,57]. Therefore, conceptualizing infidelity as its own unique traumatic experience
within the lens of AD may help to accurately capture the impact of these situations while
shedding light on the potential overdiagnosis and reliance of the PTSD label [49,58,59].

4.7. Physical Health Consequences of Infidelity-Based Trauma

Few studies have examined the relationship between infidelity-based trauma and its
subsequent physical health consequences, although immediate physical reactions shortly
following the discovery of these affairs have been cited by some researchers. For example,
work by Lonergan et al., found that infidelity victims reported persistent somatic symptoms
such as insomnia, weight loss, difficulty with concentration and a lack of appetite and libido
immediately after experiencing romantic betrayal [38]. Another study conducted by Roos
et al., found that undergraduate students experiencing infidelity as victims of romantic
betrayal reported having difficulty breathing, bodily trembles, extreme nervousness and
a racing heart when recalling their previous relationship [51]. This is further supported
by findings from Shackelford et al., which found that female participants reported greater
symptoms of nausea and physical illness when asked to imagine their partner as unfaithful
under experimental settings [40]. Ultimately, it is suggested that further work should be
performed to examine the lasting physical effects of infidelity-based trauma to promote
preventative care for those involved in these relationships.

4.8. Suicidality and Infidelity

Infidelity may feel like an unstoppable problem which may invoke thoughts of suicidal
ideation and suicidality among vulnerable individuals [60,61]. An article by Snyder et al.,
described how these issues may impact both perpetrators and injured partners of an
affair [62]. For the injured party, fluctuating feelings of rage, powerlessness, abandonment
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and victimization may leave them shaken and unable to support themselves after learning
about their partner’s betrayal. This may lead to suicidal ideation. However, perpetrators
of infidelity may experience similar emotional reactions after the discovery of their affair,
such as depression, acute anxiety and suicidality. This is believed to occur persistently
following threats of divorce or marital separation following disclosure [62].

To date, only one study by Stephens has closely examined the relationship between
suicidal behavior and relationship-related distress such as infidelity [63]. A community
sample of 50 women with histories of previous suicide attempts were asked about their
intimate relationships with men in relation to their suicidal behaviors. It was found that
partner infidelity, along with battering, “smothering love” and denial of affection, were
the most prominent themes that lead to suicidality and suicidal ideation. Interestingly,
Stephens also asserted that age may be a confounding variable for this topic as well [63].
Younger participants reacted to specific negative events in their romantic relationships by
attempting suicide, while older participants would do so in response to long-term conflicts
with their partners. This may suggest that the threshold for suicidality in those afflicted
by infidelity is different for individuals depending on their age and range of experiences
related to love.

Similarly, research by Martin et al., further supports the relationship between infidelity
and suicidal behavior in their work examining the role of marital status, life stressors
and communication regarding suicidality in U.S. Air Force personnel [64]. Researchers
examined 100 decedents who died by suicide and examined their social supports (e.g., com-
munication with friends, family and coworkers), medical and fiscal records (e.g., personnel
files, finances, mental health details), toxicology and autopsy reports and evidence from the
death scene (e.g., suicide notes) to gather a comprehensive understanding of the conflicts
that contribute to suicide. Among this sample, 9% of suicide completers were found to have
experienced the infidelity of a spouse within 24 h prior to their passing. Martin et al., also
observed that 5% of decedents had committed infidelity within this time frame as well [64].
Findings from this study highlight the rapid and deadly risks of infidelity disclosure in
precipitating suicidal behavior for both victims and perpetrators of romantic betrayal.

These limited studies show that further research is necessary to examine specific
factors that drive suicidality in certain victims of infidelity. The importance of this topic
warrants greater investigation into how potential influences such as age, personality and
relationship duration impact infidelity-based suicidality.

4.9. Why Do People Think They Get into Affairs?

Selterman et al., wanted to understand how those who were involved in infidelity feel,
think and behave, and suggested that all of these factors are affected by their motivation
to have extramarital affairs [65]. Their findings suggest that there may be meaningfully
different infidelity typologies characterized by both different underlying motivations,
different relational processes and different behavioral outcomes. Thompson’s deficit model
of infidelity suggested that relationships which are not optimal and are characterized by
low satisfaction, high conflict and a lack of good communication play a significant role
in the causal factors leading to infidelity [10]. Like other models and theories, this model
sees infidelity as a symptom of deeper underlying relational difficulties that the couple is
struggling with. In their study, Selterman et al., explored the infidelity of 495 participants,
including 259 women and 213 men who had significant variability in relationship length,
ranging from 1 month to 28 years [65]. Results indicated that while almost all participants
engaged physically with their affair partners, only 53% had intercourse with them. Men
were more likely to report engaging in these sexual behaviors. Those motivated by sexual
desire, and seeking love and variety, reported greater sexual satisfaction with their affairs.
On the other hand, those motivated by situational factors were less sexually satisfied
with the affair, which was also short lived, in contrast with those in long-term committed
relationships [66,67].
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Selterman et al., found eight different variables which related to infidelity motivation.
These included things such as feeling angry at a partner’s behavior; wanting more sex than
is available in the primary relationship; wanting more intimacy and love than is available
to them; having low commitment to the relationship; wanting greater autonomy; clouded
judgement due to situational factors, such as stress; feeling mistreated or neglected; and
wanting a greater number of sexual partners [65]. Consistent with the deficit model of
relationship infidelity, they found that motivations related to a lack of love and neglect
predicted participants’ reported intimacy with affair partners, such as expressing their
love verbally in “I love you” statements, public displays of affection and engaging in
longer affairs, while situational motivation was inversely associated with these experi-
ences. The authors opined that when people feel emotional shortfalls in their primary
relationships, they may search for a deeper quality of romantic connection which includes
more intimacy in their affairs to compensate for the insufficient intimacy experienced with
primary partners.

Furthermore, emotional closeness to their primary partners was negatively associated
with the emotional satisfaction which people involved in affairs experienced [65]. In some
instances, people become involved in affairs to hurt their partner. They are usually angry,
score lower on commitment and experience a lack of love in their relationship. In light of
the devastating effects of affairs, it is possible that while some participants wanted their
primary partners to suffer, others had no intention to hurt their partner or terminate the
relationship [68]. Commitment affected the post-affair contact that people maintained with
their affair partners; those who had a higher level of commitment, versus those who did
not, did not maintain contact with their affair partners. Focusing on one’s partner and the
relationship may enhance personal and relational growth following an affair, while if that
is missing, the relationship may not survive an affair. People who lacked love, appreciation
and sexual desire in their primary relationship are more liable to leave it and establish a
primary relationship with their affair partner [65].

5. Infidelity in Marital Relationships

The scientific literature points to the occurrence of what is variously labeled infidelity,
extradyadic involvement, unfaithfulness, affairs, stepping out, cheating or some other syn-
onym indicative of secret romantic activity with a secondary partner while in an exclusive
romantic relationship. This secretive activity can range from emotional involvement all the
way to penetrative sex. Estimates suggest that infidelity occurs in about a quarter of all
marriages, and at the beginning of the 21st century, a dramatic increase in infidelity of the
oldest cohort of men (ages 65-90) was noted [18].

Infidelity causes grief and relational problems to the individual, the couple and even
their offspring. It was found to be associated with depression, anxiety and even PTSD,
leading to divorce [42,69,70]. Additionally, infidelity was linked to domestic violence and
increased exposure to sexually transmitted diseases [21,71].

5.1. Factors That Increase Infidelity
5.1.1. Demographics

While early research suggested that men are more likely to commit infidelity than
women recent work has suggested that the gender gap is narrowing [56,72]. A study
observing the relationship between religion and infidelity found that non-religious people
report more cases of infidelity than religious ones [73]. Education has also been shown
to be positively associated with infidelity, in that those with higher education are more
likely to engage in infidelity than the less educated, often depending on other factors in
their lives. Individuals with higher incomes are also more prone to engage in infidelity,
although, this may simply be because their professional and personal lives include more
opportunities to engage in extradyadic relations. About half of all those who engaged in
infidelity met their extradyadic partner at work [74].
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5.1.2. The Individual

Personal characteristics such as neuroticism, prior history of infidelity, number of
sex partners before marriage, psychological distress and an insecure attachment orien-
tation, as well as permissive attitudes toward sex, have been positively associated with
infidelity [75-77]. Coming from a family where infidelity was present also increases the
risk of one being involved in infidelity [7].

When not caused by marital conflict or low marital satisfaction, infidelity may be
associated with opportunity and permissive values. For instance, Treas and Giesen found
an increased likelihood of sexual infidelity among men and women with stronger sexual in-
terest levels [78]. Some research used the Big Five personality traits and found extraversion,
high neuroticism, low conscientiousness and high psychoticism to be positively correlated
with engaging in infidelity [76,79]. The dual control model of sexual response suggests
that one’s sexual behavior depends on the balance of sexual desire and inhibition; inhibi-
tion may be related to fear of performance failure or of possible consequences related to
extradyadic sexual relations [80]. A number of studies have shown that the propensity for
sexual excitation is related to sexual responsiveness, sexual desire levels, sexual compulsiv-
ity and a lifetime number of casual sexual partners. Sexual inhibition may be adaptive, but
high levels of it may lead to sexual dysfunctions, while low levels may result in increased
risky sexual behavior [81].

In their 2011 study, Mark et al., found that up to 22% of people engaged in extradyadic
relationships [82]. They found that perceived sexual compatibility and happiness in a
relationship were significant predictors of infidelity in women, while age, marital status
and the importance of religion did not significantly affect one’s proclivity for affairs. They
also found that a stronger tendency to lose one’s sexual arousal when facing possible
risks serves as a protective effect for engaging in infidelity. Interestingly, they found that
experiencing sexual problems in their extradyadic relationship was less threatening for
individuals with arousal difficulties. The authors propose that perhaps these individuals
are less concerned with their sexual performance with a partner to whom they are not
emotionally committed to or one they have been with for a long time. As can be expected,
they found that higher levels of sexual excitation were associated with increased sexual
risk-taking behaviors, particularly in men. Women were found to be more likely to engage
in infidelity when they were dissatisfied in their relationship or felt that they were sexually
incompatible with their partner, which may point to the interconnection of sexual and
relationship factors in increasing the possibility of infidelity. In other words, if a woman is
unsatisfied with her current relationship, she may seek intimacy and closeness somewhere
else. An interesting finding of Mark et al.’s study was that sexual excitation did not predict
involvement in infidelity for women [82]. That may support the notion that women’s
sexual infidelity is less motivated by sexual needs, arousability or desire, while in men, this
is often not the case.

5.1.3. Relationships

Decreased satisfaction in a present relationship is closely related to infidelity amongst
married people [83]. When commitment is not central to the relationship, that too con-
tributes to infidelity [4]. Interestingly, cohabitation before marriage was found to be
positively associated with infidelity [84].

5.1.4. Context

The gender gap in infidelity of married couples is ascribed to women’s increased
presence in the working world. There, the woman spends many daily hours working
closely with the opposite sex and interacting about issues and topics that they both seem
to value. Moreover, when one spouse works out of the home and the other stays at home,
the chances of infidelity increase [85]. In the last twenty years, the internet has provided
increased opportunity for infidelity. Up to 30% of internet users go online for sexual
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purposes, and up to two-thirds of them engage in offline sexual intercourse with their
online partner [86].

5.1.5. Marital Deception

Dew et al., explored two kinds of marital deceptions: financial marital deception (FMD)
and extramarital infidelity (EMI) [87]. EMI was well researched, while MFD was much
less so. Interestingly, one may bring about the other. Social exchange theory (SET), which
originated in social psychology’s interpersonal relationship area, and was pioneered by
Thibault and Kelley, asserted the rewards, costs and expectations that partners have of their
relationship, which may entice them to remain with their partner, modify the relationship or
leave all together [88]. Nye observed that each spouse evaluates the “outcomes”, meaning
the costs and benefits entailed in their marriage [89]. Then, the spouses compare the
outcomes to those to which they expect to receive in that relationship, which are termed
in SET, the comparison level, or CL; this will determine whether the spouse will remain
in the marriage. If a spouse finds that his or her marital outcomes exceed the CL, they
will be satisfied with the relationship and remain in it. However, if a spouse’s outcomes
fall beneath their CL, they will become dissatisfied with the relationship and may seek to
change or terminate it. This may lead to relationships out of the marital union, remaining in
the relationship despite a lowered satisfaction level or leaving the relationship. Dissatisfied
spouses will engage in what was termed “comparison level of the alternative” (CLalt),
which may lead them to leave the relationship.

5.1.6. Moral Commitment

To remain in the marriage was found to be negatively associated with EMI and possibly
MEFD. Most people, at least in Western countries, want marital fidelity and plan to avoid
EML They want to behave in a way that upholds marital norms and/or their wedding vows
to their spouse, and to remain loyal to them [90]. Personal dedication to one’s marriage,
and the desire to make it succeed, is a type of commitment to the marriage, which is
separate from moral commitment, since dedication is focused particularly on increasing
the rewards and happiness of the couple [91]. Personal dedication, then, may make it less
likely for marital dissatisfaction to occur when its outcomes fall below the CL. This may
lead to a situation in which a spouse may be dissatisfied with the marriage, but viewing
it as a long-term commitment will motivate them to invest in it and be less interested in
alternative relationships, despite their present unhappiness [92]. Recent research about
MFD and EMI found that personal dedication commitment (in the form of marital stability
and trust of one’s partner) is negatively associated with MFD [87]. Additionally, personal
dedication commitment is associated with a lower level of sexually unfaithful behaviors [93].
Religiosity was also found to be associated with a better marital relationship, since most
religions hold marriage to be sacred and special. This may stem from religious peoples’
hesitation to violate something that they believe is sacred, particularly when they are part
of a religious community which does not condone infidelity and unfaithfulness [94]. Dew
et al., also found that those who engaged in minor EM], such as flirting, had an increased
likelihood of engaging in EMI with the person with whom they flirted, in addition to
increased chances of engaging in MFD, since marriages that are growing in a positive
direction provide less motivation to engage in EMI [93,95].

6. The Effect of Infidelity in Cyberspace

Social media sites are platforms where users generate and post their own content
to create and maintain virtual relationships [96]. These platforms are very popular, as
indicated by, for example, Facebook’s 2.45 billion active monthly users [97]. These popular
platforms contribute to increased opportunities for infidelity [98]. In her research, Adam
found that flirting or sexual behavior conducted via social media is indeed perceived
similarly not only to cyber-sexual behaviors but also to physical sexual infidelity, which is
similarly hurtful to romantic relationships [98].
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6.1. Infidelity and COVID-19

When discussing infidelity, we would be remiss if we did not review research that
assessed infidelity during the pandemic that swept the world just a short time ago. Gordon
and Mitchell asserted that COVID increased the chance that people would be involved in
infidelity, particularly in light of the stress that was brought about by the pandemic [99].
These challenges may potentially have resulted in lower relational and sexual satisfaction,
which may justify—in the eyes of a partner—becoming involved in an affair [100]. While
social distancing was practiced during the pandemic, and has consequently decreased
the opportunities for physical contact with affair partners, the use of virtual apps to stay
connected (e.g., Face Time, Zoom, and Skype) drastically increased during this time and
may be more likely to be used to contact affair partners than prior to the pandemic [101].
Dating sites have flourished, and they have also been utilized as an opportunity to get
involved in affairs [102]. Infidelity may have devastating consequences for the couple, and
those discovered during the pandemic may have a greater possibility to cause negative
consequences [99]. Anxiety and depression, which are known to follow the discovery of an
affair, may be exacerbated due to the pandemic, which by itself is liable to cause such a
reaction [103]. Significant financial loss, which occurred frequently due to closures of work
sites and limited operations or unemployment, may also precipitate infidelity [103].

6.2. How Does COVID-19 Impact Affair Recovery?

The pandemic may have made recovering from infidelity more complicated. During
that time, the couple’s access to healthcare resources and social support, such as their
friends and confidants, was more restricted; thus, addressing the emotional injury that
an affair caused was much more difficult [104]. Additionally, couples who focused on
decreasing their anxiety and stress caused by the pandemic, dealing with financial concerns
and spending their mental and emotional energies on struggling to survive during such
a difficult time may have been less able to cope with difficulties caused by an affair [105].
Heightened emotional arousal resulting from both the pandemic and the affair may make
it more difficult for couples to effectively regulate their emotions during this time, which
may slow or even inhibit the healing process, as the couple may be more irritable and liable
to strike out at the slightest provocation [106]. Additionally, while it is common for couples
to take a break from each other (either by spending more time apart, or even moving to
a different house for a period) after the discovery of an affair, the pandemic made such a
break impossible due to strict rules related to social distancing. This may have seriously
disturbed the healing time that such a separation provided [104].

Gordon and Mitchell observed that while communication is an important factor in
healing, constantly discussing the affair and the details of the extradyadic relationship may
be more harmful than helpful to healing, as partners may not yet be emotionally ready
to discuss them [99]. Infidelity is a much-stigmatized phenomenon and responses such
as shame, shock, anger, hurt and despair may result in constant friction at home. These
intense emotions need space and time to be expressed and processed; being together 24/7
disallows this. Additionally, couples try to hide the affair from their children; this was
especially true during the pandemic. Partners constantly being at home while dealing with
infidelity and its aftermath means that these conflicts may have easily been overheard by
the children, increasing their anxiety and familial stress.

An important component of the recovery process is rebuilding the trust that was lost
as a result of the affair. This is, usually, a slow process which requires a concerted effort on
the part of both partners, which is often not linear [104]. One of the first steps in rebuilding
trust is for the “offending” partner to stop seeing the affair partner, which may require
changing where one goes to the gym, shopping, etc. The pandemic has changed all of this.
On the one hand, the strict social distancing rules may have decreased the chance that affair
partners would continue to meet, but on the other hand, various forms of virtual contact
may have continued [106].
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Gordon and Mitchell concluded their study by observing that “infidelity is a wrench-
ing and devastating event that is difficult for couples to navigate even under the best of
circumstances [99]. Experiencing this relational trauma during a global pandemic that
is also traumatic with far-reaching social and economic consequences is even more over-
whelming. This context can intensify and exacerbate normal emotional reactions to affairs
and complicates efforts toward recovery. Couples will need to dig deep and intentionally
build emotional resources to meet these challenges. However, all is not lost in this context
and there is hope for couples’ recovery during this time. After many years of working
with couples to deal with the discovery of an affair, we have found that couples can be
astonishingly resilient ... Thus, COVID-19’s vast and life-changing impacts can create
added challenges and barriers in couples emotional and social lives, but as the cliche
suggests, it also can create opportunities for immense growth for these couples and the
clinicians who are trying to help them” [99].

6.3. Therapists Addressing Infidelity: Challenges and Attitudes

As infidelity remains one of the major causes of divorce, it is essential that therapists
are trained to help couples deal with what can be a devastating personal and relational
experience [107]. Irvine and Peluso explored therapists’ subjective experiences with treating
affairs [108]. Professional guidelines, such as those of the American Association of Marriage
and Family Therapy or the American Psychological Association, state that therapists are
expected to practice competently when treating individuals or couples [109,110]. Given
the complex and morally laden nature of affairs, therapists may confront challenges that
can significantly impact treatment outcomes. Among those challenges, the therapist may
experience countertransference and then over-identify with one partner, which will hamper
their neutral position as a counselor [111]. Garza conducted a study that revealed that
therapists” attitudes toward infidelity can clearly influence their treatment decisions [112].
Specifically, therapists with more negative views towards infidelity guided the couple
in reducing environmental risk factors (e.g., limiting Internet access) related to the affair,
rather than addressing larger processes that impacted the couple’s presenting issue. Other
struggles that therapists face when dealing with clients facing infidelity may involve their
need to strike a balance between addressing the needs of both partners while exploring
the underlying causes of the affair. Additional challenges that emerge from this process
include having to establish trust and forgiveness between the partners healing from the
emotional injury, which could resemble symptoms of post-traumatic stress disorder such
as hypervigilance and increased distress [113].

Irvine and Peluso were interested in exploring a myriad of therapist-related factors that
impact counseling for couples faced with infidelity [108]. These included influences such as
the personal and professional experiences and histories of therapists who treated infidelity,
and the challenges they faced when treating couples in these circumstances. They found
that the specific experiences of the counselor directly impact the competency of treatment
for those recovering from a romantic affair. Therapists who had attended infidelity training,
held their license for more than 16 years, held a doctoral degree and were licensed to
practice marriage and family therapy showed the highest levels of comfort, preparedness,
effectiveness and confidence in treating infidelity [113]. In turn, four factors in couples were
identified by Irvine and Peluso that negatively affect recovery from romantic affairs [108].
This included things such as the betrayal continuing while the couple was in therapy, an
unwillingness to commit to therapy, continual blame and resentment towards each other
without forgiveness.

Ultimately, further training related to the issue of infidelity is suggested for clinicians
working with couples [108]. Research has shown that the vast majority of therapists have
never received any courses on infidelity, and that this had hampered their perceived com-
petence when treating such individuals [114] Several factors which may impede effective
treatment delivery have been identified by Irvine and Peluso [108]. These factors included
learning how to manage one’s countertransference reactions, knowing how to address
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trauma and manage emotional reactivity, possessing clinical experience and balancing
needs that arise in the process of therapy.

7. Conclusions

Clearly, the consequential effects of infidelity vary widely according to the type of
extradyadic behavior performed, in combination with the demographic and interpersonal
factors of the people in question. Men and women react to emotional and sexual infidelity
differently, as research suggests that women tend to judge more behaviors as unfaithful,
while men hold more permissive attitudes towards extramarital sex [17]. This may be
explained by evolutionary psychology as the genders” attempt to protect their union and
offspring. Additionally, the literature on infidelity has also shown that younger people ex-
press greater negative attitudes toward infidelity and more often perceive sexual behaviors
as infidelity than older people [115]. This is further supported by the work of Varga et al.,
who observed that age may have a moderating effect on the gender differences concerning
sexual versus emotional jealousy [116]. Researchers further suggest that individuals who
are most likely to commit infidelity are more educated, wealthier and less tied to a religious
faith [74].

Infidelity may not only have a destructive impact on the relationship leading to sep-
aration or divorce; it can also negatively affect one’s emotional wellbeing by enhancing
depressive symptoms, highlighting low self-esteem and promoting remorse in the unfaith-
ful party [3]. This type of attachment injury could impose psychological and emotional
dysregulation for those facing these circumstances, which may emulate symptoms of condi-
tions such as depression, anxiety and AD [28,30,38,41,51,53]. The impact of this life-altering
event challenges the person’s sense of self, safety and trust in another who is supposed to
be their “secure base” for love and adoration [29,31]. Thus, infidelity leaves some at risk
of turning towards unhealthy coping mechanisms such as excessive drinking, drug use,
unprotected sex, and suicidal behavior in response to their emotional pain [63,64,70,117].

Overall, it is clear that the implications of a romantic affair have a substantial im-
pact on one’s life beyond their intimate relationships. Clinicians are encouraged to seek
professional training when treating couples afflicted by infidelity and to be conscious
about how their own moral and personal views related to the matter could impact their
clients’ recovery from these circumstances [108]. Scuka suggests clinicians normalize the
experience of infidelity for their clients, as this can serve as the first step in identifying
realistic expectations for the healing process [118]. However, communication regarding
the details of an extradyadic affair should be guided between partners, as Gordon and
Mitchell stress the importance of being emotionally ready for those conversations [99].
Therefore, it is recommended that therapists should be mindful of integrating high levels
of sensitivity, care and honesty in these sessions to facilitate appropriate closure for those
impacted by infidelity.
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Abstract

Suicide in Japan remains elevated and uneven across regions. We hypothesized that (H1)
unemployment and (H2) living alone each increase suicide mortality, and that (H3) their
combination yields more-than-additive risk, especially among middle-aged men. Using
specially tabulated mortality data (2018-2022) from the Japan Suicide Countermeasures Pro-
motion Center, we cross-classified deaths and denominators into 24 strata by sex, age (20-39,
40-59, >60), employment (employed/unemployed), and cohabitation (with others/alone).
Five-year average rates per 100,000 were computed; between-group differences were tested
with chi-square (Holm-adjusted contrasts). Additive interaction between unemployment
and living alone was quantified with the Interaction Contrast (ICR) and Synergy Index (SI),
and Akita rates were benchmarked against national strata. Prefecture-level quantification
and national benchmarking are rarely reported in Japan. Rates differed significantly across
employment-by-cohabitation groups in every sex-by-age stratum (p < 0.001). Unemploy-
ment and living alone each elevated risk, with the highest rate reported among unemployed
men aged 40-59 who were living alone (317.1; >14 x employed, cohabiting peers at 22.1).
Additive interaction was strongest in men aged 40-59 (ICR = 198.3; SI = 3.05) and present
in men aged 20-39 and >60; among women, interaction was most evident at the ages of
40-59 and sub-additive at >60. Compounded effects among men were consistently larger
in Akita than nationally, whereas the largest absolute burden fell on unemployed men
aged >60 who were living with others (203 deaths). The novelty of this investigation lies
in quantifying additive interaction with national benchmarking and contrasting per capita
risk with absolute burden to guide dual-track prevention. The findings are ecological.

Keywords: suicide rates; social isolation; unemployment; living alone; Akita; Japan; rural
aging and depopulation; middle-aged men; suicide prevention policy

1. Introduction

Suicide remains a critical global public health concern, responsible for over
700,000 deaths each year, with many more non-fatal attempts [1]. Risk is particularly
heightened among individuals facing social isolation and unemployment—conditions
which are increasingly prevalent in aging, economically unstable, and socially fragmented
societies [2,3].

Japan exemplifies this paradox. Despite its economic prosperity and universal health-
care system, the country continues to report suicide rates higher than most other Organi-
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zation for Economic Co-operation and Development (OECD) nations. Although national
figures have declined since the early 2000s, suicide remains a leading cause of death—
especially among working-age men and older adults [4]. Beneath these national averages
lie deep regional disparities, most notably in rural, depopulating areas where demographic
aging, economic stagnation, and social fragmentation converge [5].

Akita Prefecture illustrates these structural vulnerabilities. In 2022, its suicide mortal-
ity rate stood at 23.7 per 100,000—well above the national average of 16.3 [4]. The region
is marked by rapid demographic aging (with over 38% of residents aged 65 or older),
sustained youth outmigration, and limited economic diversification [6]. These conditions
contribute to widespread solitary living, poor access to mental health services, and re-
stricted employment opportunities—particularly outside of agriculture and small-scale
industry. Vulnerability is especially acute among older adults and non-regular workers,
who often lack job stability, social protection, and community support [7,8].

Theoretically, unemployment and isolation are established, independent risk factors
for suicide—linked to depressive symptoms, suicidal ideation, and diminished social
connectedness [9,10]. Among working-age adults—particularly men—these stressors can
erode identity, purpose, and integration in settings where masculine identity is strongly
tied to stable employment and family roles [11,12].

Joiner’s Interpersonal Theory of Suicide [13] offers a useful framework here, highlight-
ing “thwarted belongingness” and perceived burdensomeness as central psychological
mechanisms that may be activated when social roles are lost or unattainable. In Japan’s
labor market, over 36% of jobs are non-regular [14], and men in precarious roles show an
elevated suicide risk [15]. At the extreme end, consistent social isolation and withdrawal
(hikikomori) underscore how chronic withdrawal compounds isolation and risk [16]. No-
tably, mere participation in work or school does not guarantee emotional connection;
individuals with limited social integration may suffer more distress than those who are
formally excluded [17]. This underscores the gap between physical inclusion and per-
ceived belonging. Relatedly, higher odds of depressive symptoms among men living
alone or in multigenerational households versus spouse-only households was found, with
neighborhood social cohesion buffering this risk [18].

Despite extensive research on the individual effects of social isolation and unemploy-
ment, their combined impact remains underexplored—particularly among structurally
vulnerable populations such as unemployed, middle-aged men living alone. This intersec-
tion warrants closer examination.

To address this gap, the present study investigates suicide mortality in Akita Prefecture
from 2018 to 2022, analyzing variations by sex, age, employment status, and cohabitation
and benchmarking against national data. Specifically, we hypothesize that

H1. Unemployment is associated with higher suicide mortality.
H2. Living alone is associated with higher suicide mortality.

H3. The combination of unemployment and living alone produces compounded risk, particularly
among middle-aged men.

By focusing on a demographically and economically marginalized region, this study
aims to illuminate how overlapping vulnerabilities interact to elevate suicide risk—and
how broader structural forces shape the lived experience of isolation.

146



Int. |. Environ. Res. Public Health 2025, 22, 1447

2. Methods
2.1. Data Source and Scope

This study utilizes specially tabulated suicide mortality data obtained from the Japan
Suicide Countermeasures Promotion Center (JSCP), published annually as the Regional
Suicide Profile. These profiles are compiled for every prefecture, designated city, and
municipality in Japan, and have been distributed since 2017 under the national directive
outlined in the 2017 Cabinet-approved General Principles of Suicide Prevention Policy. The
aim of the Regional Suicide Profile is to support municipalities in designing and evaluating
localized suicide prevention strategies by providing granular data on suicide cases and
regional context.

Although the profiles are not publicly disclosed online, they are made available to all
local governments upon request and are compiled using officially verified vital statistics
(death certificates), municipal registry information, and other administrative records.

The dataset used in this study covers suicide deaths occurring between 2018 and 2022
(Heisei 30 to Reiwa 4) in Akita Prefecture, one of Japan’s most demographically vulnerable
regions. For comparative benchmarking, corresponding national data were used from the
same JSCP sources.

Importantly, the JSCP aggregates suicide data by demographic attributes and contex-
tual variables, including the following;:

Sex.

Age group.

Employment status.

Living arrangement (cohabitation status).
History of suicide attempts (in some profiles).
Means of suicide.

Stress, mental health status, and household structure (when available from municipal
data).

In small population groups, even one additional suicide case can cause a significant
fluctuation in the suicide rate. To minimize year-to-year volatility and better identify
structural patterns among different segments of the population, we calculated a five-year
average suicide mortality rate. This five-year average was computed based on the total
number of suicide deaths and the estimated population in each demographic group, using
annual statistics from the Ministry of Internal Affairs and Communications’ Population
Estimates.

2.2. Variables and Demographic Stratification

The data were stratified across four variables, yielding a total of 24 demographic

subgroups:

e Sex: Male/Female.

e Age Group: 20-39, 40-59, >60.

e Employment Status: Employed/Unemployed.

e  Cohabitation Status: Living with others/Living alone.

Each suicide case was assigned to 1 of these 24 strata based on the deceased’s official
records. Employment status and living arrangement were determined from municipal and
welfare registries or, in some cases, inferred from available records at the time of death
registration.

In the JSCP registry, the term “Unemployed” referred to individuals who were not
formally registered in paid employment at the time of their death. This classification may
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include long-term unemployed persons, those engaged in irregular or informal work, and
individuals who are outside the labor force for reasons such as retirement, disability, or
caregiving. While useful for population-level comparisons, this category is heterogenous
and should be interpreted with caution.

2.3. Outcome Measure: Suicide Mortality Risk

The main outcome variable was the suicide mortality risk per 100,000 population for
each demographic stratum. This was calculated using the following formula:

Number of suicides in subgroup
Population of subgroup

Suicide mortality risk = x 100,000 D)

Population denominators were taken from Akita Prefecture’s own regional data and
national-level comparative groups. National risk rates for each demographic stratum were
used as benchmarks, allowing for localized risk amplification to be observed in Akita. To
protect confidentiality and minimize disclosure risk in small cells—and to reduce year-to-
year volatility in strata with small denominators—we report five-year average rates and do
not present annual, stratum-specific rates.

Population denominators and five-year averaging were implemented. The denomi-
nators for each sex—age-employment-cohabitation stratum were annual mean population
estimates produced by the JSCP using the Ministry of Internal Affairs and Communications’
2020 Census “employment status” basic tabulations. JSCP apportioned individuals with
“unknown” labor-force status across employed and unemployed categories (i.e., employed:
“work in addition to housework/study”; unemployed: “unemployed”; plus non-labor-force
groups) before deriving annual means. As the outcome is a five-year average (2018-2022), the
denominator used for rate calculation is the JSCP one-year mean multiplied by five. Thus,

Deaths over 2018 — 2022

(JSCP annual mean population) x 5 x 100,000 (2)

Five-year average rate =

2.4. Analytical Approach

The analysis was descriptive and comparative in nature. In addition to descrip-
tive comparisons, we conducted simple statistical tests to confirm observed differences.
Chi-square tests were applied to compare suicide counts across selected demographic sub-
groups, and z-tests for two proportions were used to assess differences in suicide mortality
rates between Akita and national benchmarks. While the ecological design of the data
limits the application of multivariate modeling, these tests provide statistical confirmation
of key disparities.

Patterns were also interpreted with reference to the epidemiological concept of causal
interaction, meaning that the joint effect of unemployment and solitary living on suicide
mortality was greater than the sum of their independent effects. To examine this more
explicitly, we calculated two measures of additive interaction [19]:

The Interaction Contrast (ICR),

ICR = Ry1 — Ryg — Ro1 + Roo 3)

where Rgp = employed + living with others (reference), Rjg = employed + living alone,
Rg; = unemployed + living with others, and Ry; = unemployed + living alone. Interpreta-
tion, ICR > 0 — positive interaction (the joint effect is greater than the sum of the individual
parts), ICR = 0 — no interaction on the additive scale, and ICR < 0 — antagonism (the joint
effect is less than expected).

And the Synergy Index (SI),
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R11 — Rpo
(R10 — Roo) + (Ro1 — Roo)

Interpretation: SI = 1 — no interaction (joint effect = sum of individual effects),

SI =

4)

SI > 1 — positive interaction (joint effect greater than expected), and SI <1 — antagonist
interaction (joint effect smaller than expected).

Both metrics require the full 2 x 2 cross-classification of employment status (employed
vs. unemployed) and cohabitation (living with others vs. living alone), and thus draw
on all four corresponding subgroups. For readability, ICR and SI are reported in the table
row corresponding to the joint-exposure group (unemployed, living alone), but they are
derived from rates across all four exposure categories.

Special attention was paid to the following:

e Identifying the highest-risk subgroups.
e  Comparing Akita’s suicide rates for each stratum with national equivalents.
e  Observing gendered and age-specific patterns of compounded vulnerability.

All between-group comparisons and interaction metrics (ICR, SI) used the five-year
average rates defined above. The proportions shown in the descriptive tables/figures
represent the the total share of deaths within Akita or Japan for 2018-2022; because persons
aged <20 years and those in the age-unknown categories are excluded from our 24 strata,
the within-table percentages do not sum to 100%.

2.5. Ethical Considerations

All data used in this study were aggregated, publicly available, and devoid of person-
ally identifiable information. As the analysis did not involve human subjects or intervention,
ethical approval was not required under institutional or national guidelines.

3. Results

Suicide mortality in Akita Prefecture from 2018 to 2022 revealed sharp disparities
across demographic lines, shaped by age, sex, employment status, and cohabitation pat-
terns. Table 1 (men) and Table 2 (women) report the counts, denominators, rates, and
interaction metrics.

Table 1. Suicide mortality in men by age, employment, and cohabitation, Akita Prefecture (2018-2022).

Rate (100,000

Age Group Employment Cohabitation  Deaths Population Population) Notes (ICR/SI)
20-39 Employed With others 61 54,378 224 Ref group
20-39 Employed Alone 6 9822 12.2 1 vs. ref
20-39 Unemployed With others 36 8884 81.0 (***) 1 vs. ref
20-39 Unemployed Alone 12 2060 116.5 (***) ICR =45.7;SI =1.94
40-59 Employed With others 107 96,845 22.1 Ref group
40-59 Employed Alone 37 12,492 59.2 (***) T vs. ref
40-59 Unemployed With others 34 8325 81.7 (***) 1 vs. ref
40-59 Unemployed Alone 28 1766 317.1 (***) ICR =198.3; SI = 3.05

>60 Employed With others 71 69,102 20.5 Ref group

>60 Employed Alone 15 8168 36.7 T vs. ref

>60 Unemployed With others 203 83,619 48.6 (***) T vs. ref

>60 Unemployed Alone 82 14,501 113.1 (**%*) ICR =48.3;SI=2.09

Note: “Ref group” = employed, living with others within the same age stratum. 71 vs. ref = rate higher than
the reference; | vs. ref = rate lower than the reference. Asterisks indicate Holm-adjusted pairwise significance
(*** p <0.001); no asterisk = not significant. ICR = Interaction Contrast (per 100,000); SI = Synergy Index—reported
for the joint-exposure row (unemployed, alone) and calculated from all four exposure cells.
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Table 2. Suicide mortality in women by age, employment, and cohabitation, Akita Prefecture
(2018-2022).

Rate (100,000

Age Group Employment Cohabitation  Deaths Population Population) Notes (ICR/SI)
20-39 Employed With others 12 46,735 51 Ref group
20-39 Employed Alone 7 6657 21.0 (*) T vs. ref
20-39 Unemployed With others 14 16,125 17.4 (%) 1 vs. ref
20-39 Unemployed Alone 3 1735 34.6 (%) ISCIR:=1 10§ /
40-59 Employed With others 22 77,721 5.7 Ref group
40-59 Employed Alone 2 6912 5.8 ~ref
40-59 Unemployed With others 26 33,596 15.5 (**) 1 vs. ref
40-59 Unemployed Alone 6 2654 45.2 (**+) ICR =29.6; SI = 3.99

>60 Employed With others 5 32,588 3.1 Ref group
>60 Employed Alone 5 5162 19.4 (*) 1 vs. ref
>60 Unemployed With others 152 151,209 20.1 (**) 1 vs. ref
>60 Unemployed Alone 37 36,582 20.2 (**) ICSRI - E;T'Z;

Note: “Ref group” = employed, living with others within the same age stratum. 71 vs. ref = rate higher than
the reference. Asterisks indicate Holm-adjusted pairwise significance (* p < 0.05; ** p < 0.01; *** p < 0.001);
no asterisk = not significant. ICR = Interaction Contrast (per 100,000); SI = Synergy Index—reported for the
joint-exposure row (unemployed, alone) and calculated from all four exposure cells.

3.1. Statistical Confirmation

Chi-square tests confirmed that suicide rates differed significantly across employment
cohabitation groups within every sex-by-age stratum (men 20-39: x?(3) = 73.23, p < 0.001;
men 40-59; x2(3) =264.42, p < 0.001; men > 60: XZ(S) =128.98, p < 0.001; women 20-39,
x%(3) = 19.00, p < 0.001; women 40-59; x2(3) =31.42, p < 0.001; women > 60: X2(3) =2297,
p < 0.001). Pairwise Holm-adjusted comparisons showed that the unemployed-alone group
consistently had significantly higher rates than the employed-with-others reference group
in men of all ages (p < 0.001) and in middle-aged women (p = 0.038); see the significance
markers in Tables 1 and 2.

3.2. Independent Effects of Unemployment and Living Alone

Men (Table 1): Holding cohabitation constant, unemployment was associated with
markedly higher suicide rates across all age groups. Among men aged 40-59 who were
living alone, the rate was 317.1 vs. 59.2 per 100,000 when unemployed versus employed—
about a 5-fold increase (+257.9). Elevations were also large in men >60 living alone
(113.1 vs. 36.7; almost 3-fold, +76.4) and men 30-39 living alone (116.5 vs. 12.2; almost
10-fold, +104.3). Unemployment among cohabiting men likewise raised risk, e.g.,
40-59 (81.7 vs. 22.1; almost f-fold, +59.6) and 20-39 (81.0 vs. 22.4; almost 4-fold, +58.6).
Significance markers appear in Table 1.

Considering living arrangement within employment strata, living alone further am-
plified risk. The contrast was greatest for unemployed men 40-59 (317.1 vs. 81.7; almost
4-fold, +235.4) and unemployed men >60 (113.1 vs. 48.6; almost 2-fold, +64.5). Among
employed men, living alone was associated with higher rates in 40-59 (59.2 vs. 22.1; almost
3-fold, +37.1) and >60 (36.7 vs. 20.5; almost 2-fold, +16.2), while 20-39 showed no elevation
(12.2 vs. 22.4).

Women (Table 2): Within the same cohabitation status, unemployment generally
conferred higher risk, with especially pronounced differences among women aged 40-59
living alone (45.2 vs. 5.8; almost 8-fold, +39.4) and women aged >60 living with others
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(20.1 vs. 3.1; almost 6-fold, +17.0). Elevations were also evident for women aged 20-39 who
were living with others (17.4 vs. 5.1; almost 3-fold, +12.3) and women aged 20-39 living
alone (34.6 vs. 21.0; almost 1.7-fold, +13.6). By contrast, among women aged >60 living
alone, unemployment had little effect (20.2 vs. 19.4).

Examining living arrangements alongside employment strata revealed that living
alone was associated with higher rates among employed women aged 20-39 (21.0 vs. 5.1;
almost 4-fold, +15.9) and employed women aged >60 (19.4 vs. 3.1; almost 6-fold,
+16.3). Among unemployed women aged 40-59, living alone also raised the suicide risk
(45.2 vs. 15.5; almost 3-fold, +29.7). Differences were minimal for employed women 40-59
(5.8 vs. 5.7) and unemployed women > 60 (20.2 vs. 20.1).

3.3. Joint Effects of Unemployment and Isolation

When unemployment and living alone co-occurred, a more-than-additive joint effect
emerged, consistent with the epidemiological concept of causal interaction. Table 1 shows
that among men aged 20-39, the ICR was 45.7 per 100,000 and SI = 1.94. The most
dramatic synergy occurred among middle-aged men (40-59), with rates rising from 81.7
(unemployed, cohabiting) to 317.1 (unemployed, alone), yielding an ICR of 198.3 and SI
= 3.05, indicating that the joint effect was more than three times greater than the sum of
individual risks. Men aged >60 also showed significant synergy (ICR = 48.3; SI = 2.09).

Table 2 shows that among women, synergy was most pronounced in the 40-59 age
group (ICR = 29.6; SI = 3.99), despite overall lower absolute rates. In contrast, younger
women showed little evidence of interaction (ICR = 1.3; SI = 1.05), while older women
exhibited sub-additivity (ICR = —16.2; SI = 0.51), suggesting that solitary living added little
incremental risk for this group.

3.4. Akita Versus National Comparisons

To examine whether these compounded effects were unique to Akita or reflected
broader national trends, interaction metrics were benchmarked against national suicide
rates (Table 3). Synergy among men was consistently stronger in Akita than nationally.
For instance, among middle-aged men (aged 40-59), the Akita ICR was 198.3 compared
to 117.8 nationally, and the SI was 3.05 versus 2.18. This indicates that the compounding
disadvantage of unemployment and isolation was markedly more severe in Akita.

Table 3. Interaction metrics (ICR and SI) for suicide mortality in Akita Prefecture versus national
benchmarks, 2018-2022.

Sex Age Group Akita ICR Akita SI  National ICR National SI Difference (ICR) Ratio (SI)
Men 20-39 45.7 1.94 26.9 1.57 +18.8 1.24
Men 40-59 198.3 3.05 117.8 2.18 +80.5 1.40
Men >60 48.3 2.09 36.7 2.07 +11.6 1.01
Women 20-39 1.3 1.05 13.7 1.86 -12.4 0.56
Women 40-59 29.6 3.99 20.4 221 +9.2 1.81
Women >60 -16.2 0.51 5.4 1.58 -21.6 0.32

Positive ICR values indicate more-than-additive joint effects of unemployment and solitary living; negative values
indicate sub-additivity. Ratios > 1 for SI reflect stronger compounded effects in Akita than nationally.

Among women, patterns were more heterogeneous. In the 40-59 age group, syn-
ergy was stronger in Akita (ICR = 29.6; SI = 3.99) than nationally (ICR = 20.4; SI = 2.21).
In contrast, older women (>60) showed sub-additivity in Akita (ICR = —16.2; SI = 0.51),
whereas nationally, the interaction remained modestly positive (ICR = 5.4; SI = 1.58).
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Employment & Cohabitation

Employment & Cohabitation

3.5. Burden Versus Risk

Tables 1 and 2 and Figure 1 (counts) show that the largest burden of suicides was
recorded for unemployed men aged >60 who were living with others (n = 203 deaths
over 2018-2022). In contrast, Figure 2 (rates per 100,000) and Table 1 highlight a small but
high-risk subgroup: unemployed men aged 40-59 living alone (317.1 per 100,000), who
had over fourteen times the reference rate for employed, cohabiting men of the same age
(22.1 per 100,000). For women, the burden was concentrated among those aged >60
who were unemployed and living with others (n = 152; Table 2), whereas the highest
risk appeared among unemployed women aged 40-59 living alone (45.2 per 100,000;
Table 2). Together, these complementary views justify dual policy targets: (i) reduce
total deaths where numbers are highest, and (ii) mount high-intensity outreach for small,
hyper-vulnerable groups.
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Figure 1. Heatmap of raw suicide counts by demographic group in Akita Prefecture, 2018-2022.
Suicide Rate per 100,000 (Akita Prefecture)
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Figure 2. Heatmap of five-year suicide rate per 100,000 by demographic group in Akita Prefecture,
2018-2022.

4. Discussion

Taken together, these findings support H1, partially support H2 (with important sex-
and age-specific exceptions), and strongly support H3, with the sharpest compounding
among men. What is new here is that we (i) quantify how unemployment and solitary
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living combine on an additive scale (ICR, SI), (ii) show that this compounding is stronger
in Akita than nationally, and (iii) separate high burden from high-risk groups to motivate
a dual prevention strategy. These findings reveal stark social gradients in suicide mor-
tality in Akita, shaped by structural precarity and social isolation. The highest relative
risk was observed among unemployed, middle-aged men living alone, underscoring the
compounding nature of economic exclusion and social living. This pattern reinforces earlier
work in Japan linking unemployment to elevated suicide risk [15,16] and highlights how
occupational instability continues to erode mental health in contexts where masculine
identity is closely tied to employment and family roles.

Living alone also independently heightened risk, especially for men. This finding
echoes broader evidence that solitary living can signify social detachment, diminished
emotional integration, and limited access to informal care networks—particularly in aging
rural communities [9,10]. For women, however, the association between cohabitation and
suicide was less consistent. One plausible, but tentative, interpretation is that women may
maintain stronger extra-household social ties or face different cultural expectations regard-
ing disclosure and help-seeking [3]. Our ecological data cannot adjudicate mechanisms,
and alternative explanations (e.g., reporting differences, cohort effects, health-selection
process) should be considered.

Crucially, these structural risks did not operate additively, but interactively. The
combination of unemployment and solitary living produced suicide rates far beyond either
factor alone. This supports the epidemiological concept of causal interaction, quantified
here with the ICR and SI [19]. Middle-aged men displayed especially strong synergy, with
joint effects more than three times greater than expected from independent risks. Women
aged 40-59 also showed evidence of compounded vulnerability, though older women
exhibited sub-additivity, suggesting heterogeneous pathways across the life course.

These patterns align with Durkheim’s typologies of anomic and egoistic suicide,
where weakened social integration and disrupted norms elevate suicidality [20], and also
with Joiner’s Interpersonal Theory of Suicide, which emphasizes the role of thwarted
belongingness, perceived burdensomeness, and acquired capability for suicide [13]. In the
context of Akita, prolonged economic stagnation, demographic aging, and depopulation
may collectively foster both social detachment and community-wide exposures to hardship,
amplifying vulnerability through structural as well as psychological channels [5,7].

These patterns are also consistent with Japan’s phenomenon of hikikomori—prolonged
social withdrawal that can persist into midlife. Although our registry data cannot identify
hikikomori directly, two features of the results align with this pathway: (i) extreme risk
among unemployed, middle-aged men living alone and (ii) a weaker gradient by cohabita-
tion in some strata. Many socially withdrawn adults do not live alone but remain secluded
within the parental household; thus, “living with others” can still coincide with severe
isolation. In Joiner’s terms, long-term withdrawal may intensify thwarted belongingness
and perceived burdensomeness, while unemployment erodes role identity; the elevated
ICR and SI among middle-aged men in Akita are consistent with this mechanism [16].

The contrast between high-burden and high-risk groups is particularly instructive.
Older, unemployed men living with others accounted for the largest number of suicide
deaths, reflecting the cumulative burden of structural vulnerability. In contrast, middle-
aged, unemployed men living alone faced the most extreme per capita risk, signaling acute
concentration of vulnerability in a smaller subgroup. This duality indicates that prevention
policy must simultaneously address the volume of suicide in large groups and the intensity
of risk in smaller but hyper-vulnerable ones.
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Compared with prior work that typically examines unemployment or living arrange-
ment in isolation, this study quantifies their additive interaction at population level, bench-
marks these interactions against national strata, and pairs rate-based risk with count-
based burden to generate actionable, dual-track prevention guidance for structurally
vulnerable regions.

When benchmarked nationally, Akita displayed consistently stronger interaction
effects among men, particularly in midlife. This suggests that regional structural
vulnerabilities—population aging, economic contraction, and outmigration—intensify
the psychological costs of unemployment and isolation beyond national averages. Interna-
tionally, the compounded risks identified here echo patterns in other East Asian contexts,
such as South Korea and Taiwan, where unemployment [21] and solitary living [22] have
been linked to sharply elevated suicide rates. At the same time, evidence from European
cohorts shows that strong neighborhood social capital can buffer the mental health harms
of isolation [23], suggesting that community-level cohesion remains a critical protective
factor across settings.

4.1. Strengths and Limitations

This study provides a rare ecological analysis quantifying the interaction effects of
unemployment and solitary living on suicide mortality. The use of officially verified vital
statistics across five years minimized random volatility and allowed for benchmarking
against national data. However, several limitations must be acknowledged. First, its eco-
logical design precludes individual-level causal inference, raising the risk of ecological
fallacy. Second, the registry category of “unemployed” is heterogeneous, encompassing
long-term unemployed, non-regular workers, and those outside the labor force for care-
giving or health reasons. Third, cohabitation is an imperfect proxy for social isolation,
which is fundamentally subjective and may persist even in multi-person households. This
is particularly salient for people experiencing hikikomori, who may be classified as “living
with others” despite marked isolation [16]. Fourth, unmeasured confounders such as
mental health diagnoses, prior suicide attempts, or access to care were unavailable. Fifth,
the exclusion of persons under 20 years limits generalizability to youth suicide patterns.
Finally, the cross-sectional design treats 2018-2022 as a single snapshot, masking temporal
dynamics—including the impact of the COVID-19 pandemic, which may have reshaped
patterns of isolation and employment [4].

4.2. Policy and Prevention Implications

Our findings underscore the need for multilevel suicide prevention strategies that
address both broad population burden and acute per capita risk, especially in structurally
marginalized regions like Akita. The sharp contrast between groups with high suicide
counts and those with extreme suicide rates reveals the necessity of dual-focus interventions:
on the one hand, population-scale mental health infrastructure for high-burden groups, and
on the other, precision-targeted support for acutely vulnerable subpopulations. Because the
analysis is ecological, these patterns should guide place-based identification of communities
and settings where individual-level screening and support are intensified, rather than
stereotyping or universally targeting all persons within a demographic category.

Focused outreach should be targeted toward unemployed, middle-aged men living
alone, who face suicide risks exceeding 300 per 100,000—indicating critical levels of struc-
tural and social disconnection. However, preventive action cannot stop at this group.
Expanding community-based mental health services in rural and depopulating areas
is essential, as in these areas, access to care is limited and stigma continues to deter help-
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seeking. At the same time, strengthening local social cohesion, such as neighborhood
mutual aid, community centers, and intergenerational initiatives may buffer the risks of
isolation—especially for solitary older adults.

Municipal outreach should include low-threshold, home-based psychosocial ser-
vices for adults with hikikomori-like withdrawal, with family education, stepwise social
re-engagement, and links to employment rehabilitation. These approaches directly address
isolation that is not captured by living-alone status and align with the interaction patterns
observed in Akita [11,15,16].

Economic interventions also remain critical. Employment reintegration programs that
target non-regular and long-term unemployed workers—including skills retraining, job
placement, and workplace-based social support—can help restore both material security
and a sense of purpose. Complementary to these, early warning systems that draw on
municipal and welfare registries could enable proactive engagement with individuals who
have recently become unemployed, bereaved, or socially withdrawn, ensuring support
reaches those at heightened risk before crises develop.

Finally, gender-sensitive approaches are necessary. Suicide pathways differ across
men and women, shaped by varying social roles, caregiving responsibilities, and access to
informal support networks. Interventions must therefore be flexible enough to recognize
and respond to these gendered dynamics, rather than assuming uniform vulnerabilities.

To be effective, suicide prevention policy must move beyond the clinic and address the
social, economic, and demographic structures that concentrate risk. Particularly in aging,
economically declining prefectures, suicide cannot be separated from broader processes of
disconnection, disenfranchisement, and demographic collapse. A structurally informed
suicide prevention framework is therefore essential, and should align public health, labor
policy, and community development to target both the volume and intensity of suicide risk.

4.3. Future Research

Further work should employ longitudinal and individual-level data to clarify causal
pathways, including the sequencing of unemployment, isolation, and suicidality. Inte-
grating measures of subjective isolation, social network quality, and neighborhood-level
cohesion would allow more precise evaluation of protective and risk factors. Comparative
research across regions and countries could also reveal how demographic, cultural, and
policy contexts condition the interaction between structural precarity and suicide risk.

5. Conclusions

Consistent with our hypotheses, unemployment increased suicide mortality rate (H1),
living alone increased mortality for many—but not for all—groups (H2), and a combina-
tion of the two produced the highest risks, particularly among middle-aged men (H3),
in Akita Prefecture. In contrast, the largest absolute burden affected older unemployed
men living with others, underscoring the need to distinguish per capita risk from case
burden when prioritizing action. Effective prevention in aging, depopulating regions
should be multi-sectoral—expanding timely access to care, strengthening social integration
and employment stability, and coupling system-wide investments with intensive outreach
to small, hyper-vulnerable groups at risk of being overlooked.
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Abstract: Loneliness has become a pressing topic, especially among young adults and during the
COVID-19 pandemic. In a randomized controlled trial with 253 healthy adults, we evaluated the
differential efficacy of two 10-week app-delivered mental training programs: one based on classic
mindfulness and one on an innovative partner-based socio-emotional practice (Affect Dyad). We
show that the partner-based training resulted in greater reductions in loneliness than the mindfulness-
based training. This effect was shown on three measures of loneliness: general loneliness assessed
with the 20-item UCLA Loneliness Scale, state loneliness queried over an 8-day ecological momentary
assessment in participants’ daily lives, and loneliness ratings required before and after daily practice.
Our study provides evidence for the higher efficacy of a mental training approach based on a 12 min
practice conducted with a partner in reducing loneliness and provides a novel, scalable online
approach to reduce the increasing problem of loneliness in society.

Keywords: mental training; social connectedness; app-delivered intervention; randomized controlled
trial; mental health

1. Introduction

Loneliness has been defined as the feeling of deficiencies in the frequency and quality
of social contact [1]. Research has shown that subjectively experienced loneliness is rel-
evant for predicting objective outcomes, such as increased mortality [2], cardiovascular
diseases [3], and cognitive functioning [4]. Higher loneliness has also been linked to an
increased risk of depression, anxiety, and suicidal ideation [5]. While research findings have
been mixed regarding the relationship between age and loneliness [6-8], recent studies
have consistently noted a trend toward increased loneliness among young adults [9,10],
with younger individuals often reporting the highest levels of loneliness [11,12]. This rising
trend in loneliness, also referred to as a loneliness epidemic [13], has been amplified in
recent years by the COVID-19 pandemic [14]. In Germany, loneliness increased during the
first lockdown, particularly affecting young adults [15,16]. These alarming developments
call for effective measures and intervention programs to mitigate loneliness on a large scale,
with a focus on digital approaches that are scalable and easily accessible, even in times and
under conditions that require staying at home.

Several approaches for the reduction of loneliness have been developed to address the
growing issue of loneliness, with meditation, mindfulness, and social cognitive training
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rated as particularly promising solutions [17]. The field of contemplative science has gained
prominence in recent years for improving mental health and well-being [18,19] as well as
social connectedness [20]. Previous research has shown that classic 8-week mindfulness
programs such as mindfulness-based stress reduction (MBSR) [21] and more compassion-
based approaches can reduce loneliness [22]. While a review from Veronese et al. (2021) [17]
reports successful loneliness reduction through mindfulness, a closer look at the studies
referenced reveals that most interventions were conducted in person. These in-person
trainings typically involved weekly sessions led by a teacher [23]. However, research on
training based on online applications is limited. One study, which utilized a two-week
smartphone-based training program focusing on daily attention and acceptance practices,
reported reductions in state loneliness as assessed with ecological momentary assessment
(EMA) but not in trait measures of loneliness [24]. There remains a lack of research on the
efficacy of low-dose mindfulness or compassion-based mental training delivered online
and via mobile apps, despite evidence suggesting that digital interventions can be beneficial
for combating loneliness, specifically among non-elderly adults [25].

In addition to the specific content and skills a practice focuses on, mental training
programs also differ in the modality in which they are practiced. Although most contem-
plative practices are performed alone due to their origin in classic meditation, there is a
growing interest in intersubjective, dyadic approaches such as inquiry methods [26] or
other intersubjective practice formats [27]. In the ReSource project [28], new contemplative
partner-based practices called Contemplative Dyads were introduced. They involve a struc-
tured dialogue where two randomly assigned partners take turns answering and exploring
specific questions while the other partner is empathically listening without interrupting.
These interactions were found to increase social connectedness and social disclosure over a
3-month period of practice [20]. Research has shown that social connectedness can act as a
buffer against loneliness [29] and can be increased through both intrapersonal interventions
based on compassion [30] and socio-emotional partner-based dyadic training [20]. This
suggests that the novel types of daily Dyads, which emphasize social connections with a
partner, may serve as an auspicious approach to reducing subjective loneliness. However,
in the ReSource project, which was an extensive in-person large-scale study that included
3-day in-person retreats and weekly in-person sessions with teachers, both types of Dyads
(Affect Dyad and Perspective Dyad), introduced as core practices, were always combined
with more classic meditation practices [28]. Studies have yet to explore the isolated effects
of socio-emotional dyadic practice (Affect Dyad) on reducing loneliness and enhancing
social connectedness, especially its differential efficacy in comparison to classic mindfulness
practices and in app-delivered formats.

To address these gaps, we compared the efficacy of a purely online partner-based
socio-emotional training (Affect Dyad) with classic mindfulness training performed over
10 weeks with weekly online sessions with teachers and daily 12 min practice in reducing
loneliness using a multi-method approach. To assess different aspects of loneliness, we
employed (1) a validated trait scale, the UCLA Loneliness Scale [31], (2) an 8-day EMA of
loneliness dynamics assessed in participants’ daily lives, and (3) a daily state measure of
perceived loneliness assessed directly before and after each daily practice session over the
10 weeks of training.

Given the social nature of the novel partner-based practice, we expected the dyadic
training to be more effective in increasing social connectedness and reducing loneliness
than a comparable mindfulness practice performed alone. This expectation stems from the
fact that the dyadic practice involves more self-disclosure, which is known to be associated
with decreasing loneliness [32]. Additionally, we aimed to explore potential factors that
could drive changes in loneliness in the two different interventions. Previous studies
have identified common humanity [33], social contacts [24], social support [34], a sense
of belonging [35], and a low fear of compassion [36] as mediators of loneliness. However,
these factors have not been directly compared in the context of different contemplative
practices and were therefore assessed in this study.
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2. Materials and Methods

The data reported in this study were gathered as part of the CovSocial project, a longitu-
dinal mental-health study initiated during the early weeks of the first lockdown in Germany
due to the COVID-19 pandemic (for the study protocol, see [37]). The main objectives of
the project were to investigate changes in psychological vulnerability, resilience, and social
cohesion resulting from a crisis such as the COVID-19 pandemic (phase 1) and to examine the
differential effects of online mental training programs in a randomized controlled trial (RCT;
phase 2; Trial Registration: ClinicalTrials.gov NCT04889508 on 17 May 2020).

2.1. Sample

The CovSocial project’s phase 2 recruited participants from a community sample
in Berlin, initially selected from phase 1 participants (Figure 1). Various recruitment
methods, including registration office sampling and social media advertising, led to 7214
registrations, with 3522 completing the phase 1 questionnaires. These 3522 individuals
were invited to a pre-screening for phase 2, in which eligibility based on specific criteria
was assessed. Phase 1 inclusion criteria comprised age (18-65), Berlin residency, and
German proficiency. Participants were excluded from phase 2 if they lacked internet access
or necessary technical equipment, had a background in psychology, engaged in regular
spiritual practices, took specific medications, participated in stress reduction programs,
suffered from chronic illness or pain, had a psychiatric history, or exceeded cutoff scores on
questionnaires assessing alexithymia [38], depression [39], and anxiety [40], including an
item for suicidality. Eligible participants were randomly assigned to three groups, initially
oversampling for ideal group sizes. Detailed information about the recruitment process,
study design, and interventions can be found in Supplementary Material S1 and the study
protocol [37].

Excluded (n = 564) ‘ Participants invited (n = 3522) ‘
* Psychology education - —
background (n = 53) Declined invitation (n = 2338)

* Formal meditation
experience (n=91) ‘ Assessment for eligibility (n = 1184) ‘
= Current psychiatric
diagnosis
(n=165)
« Chronicillness or pain Random_ized and invited to
(n=117) participate in specific information
« Current yoga practice with webinars (n = 620) Excluded (n =335)

strong meditation * Meeting criteria for clinical
component (n = 95) l—’ t(ilagrlzjes on SASPD or CID-S
¢ PHQ-9>19(n=6) n:. B
+ GAD-7>15(n=9) Agree((i to gg;t)icipate * Declined to participate (n = 321)
n=

* Declined to participate ‘

=28
(n ) 4>{ Withdrew participation (n = 32)
L

Pretest Pretest Pretest
Socio-emotional Training SE Mindfulness-based Training Waitlist Control Group WC
(n=83) MB (n = 90) (n=80)
+ UCLA (n=82) + UCLA (n=90) + UCLA (n=79)
« EMA(n=81) + EMA (n=89) « EMA(n=72)
‘ Dropout (n=12) ‘ ‘ Dropout (n=7) ‘ ‘ Dropout (n =9) ‘ Posttest 1
Waitlist Socio-
emotional Training WSE
(n=65)
Posttest 1 (n = 70) Posttest 1 (n = 81) Posttest 1 (n=71) « UCLA (n=65)
¢ UCLA (n=70) * UCLA(n=81) * UCLA(n=71) « EMA (n=65)
+ EMA (n=65) « EMA(n=73) « EMA(n=71)

Dropout (n=7)

Posttest 2 (n = 58)
« UCLA(n=57)
« EMA (n=56)

Figure 1. CONSORT flow diagram. EMA = ecological momentary assessment; UCLA = University of
California Loneliness Scale; SASPD = standardized assessment of severity of personality disorder;
CID-S = composite international diagnostic screener; GAD-7 = Generalized Anxiety Disorder-7;
PHQ-9 = Patient Health Questionnaire-9.
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A total of 253 participants (age: M = 44.36, SD = 11.48; 75.5% female) participated
in the pretest of phase 2. After 10 weeks of treatment in the two intervention groups, we
assessed measures in posttest 1 from 70 participants of the socio-emotional training (SE),
81 of the mindfulness-based training (MB), and 71 of the Waitlist Control Group (WC). In
addition, 65 participants in WC continued after posttest 1, undergoing socio-emotional
training in a second intervention phase as well as assessments at posttest 2 (WSE). Figure 2
depicts the study design, including the measurements relevant to the reported analyses.

Socio-Emotional Training (SE), n = 70 (ﬁ
9000000000

Questionnaires Questionnaires

PRE TEST POST TEST 1 @ Weekly Questions
Daily Questions Pre- & Post-Practice

2

D 0000000000 oS TEST 2
» Wiaitlist Socio-Emotional Training (WSE), n =57 QUEtiGRRIES
8-Day EMA Sampling 8-Day EMA Sampling @ @ @ @ @ @ @ @ @ @ D 8-Day EMA
— , S Sampling
|
| Aug Sep Oct Nov Dec Jan Feb
2021 2022

Figure 2. Study design of the CovSocial project phase 2, including study measures for loneliness assessment.

This study was preregistered at the Open Science Framework (https:/ /osf.io/3nsjc,
accessed on 23 April 2024; see Supplementary Material S3) and is in accordance with
the Declaration of Helsinki. Ethical approval was received by the institutional review
board of Charité—Universitidtsmedizin Berlin (#£A4/081/21). All participants provided
written informed consent and were reimbursed for their time spent on testing at the rate of
EUR 10 per hour. Table 1 displays sample descriptives for this study.

Table 1. Characteristics of Participants at Pretest Split by Intervention Group (n = 253).

Socio-Emotional Training Mindfulness-Based Training  Waitlist Control Training

(n =83) (n =90) (n = 80)
Age in years, mean + SD 43.14 +11.80 4414 +11.44 45.86 = 11.15
Females, 1 (%) 65 (78.3%) 64 (71.1%) 62 (77.5%)
Married or cohabiting, 1 (%) 27 (32.5%) 32 (35.6%) 32 (40%)
Background of migration to current o o o
country of residence, 1 (%) 4 (4.8%) 10 (11.1%) 3(3.8%)
Years of education, mean + SD 18.49 £3.97 17.06 & 3.52 18.41 +3.20
Employed full-time, 1 (%) 42 (50.6%) 57 (63.3%) 46 (57.5%)
Income > Berlin average monthly net o o o
(EUR 2175) 2, 1 (%) 52 (62.7%) 61 (67.8%) 56 (70.0%)
Lifetime prevalence of mental 17 (20.5%) 16 (17.8%) 18 (22.5%)

disorder, n (%)

Note: @ Amt fiir Statistik, Berlin-Brandenburg, 2019; https:/ /www.statistik-berlin-brandenburg.de/publikationen
(accessed on 23 April 2024).

2.2. Procedure

All participants in SE, MB, and WSE underwent a 10-week training program with
a 12 min daily app-based practice six times per week and a weekly 2 h online coaching
session in smaller groups of 15 to 20 participants, supported by four expert mindfulness
and Dyad teachers randomly assigned to these subgroups. The training differed between
MB and SE/WSE.

In MB, the CovSocial app provided guided meditation recordings on breathing, listen-
ing, and open awareness (see presence module [28]).

In SE and WSE, the participants engaged in mental training through contemplative
Dyads, which are structured meditations performed with a partner [20]. During this
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training, they were paired with a randomly assigned partner from their group, with the
partners changing after each weekly coaching session. During each practice, one partner
began the session by talking for 2.5 min about a situation from the last 24 h in which they
experienced a difficult emotion and how they felt this emotion in their body, followed by
talking for 2.5 min about a gratitude-eliciting situation and related bodily experiences. The
listener was instructed to remain silent and listen empathically without judgment, both
externally and internally, while resonating with the feelings of the other person. After those
5 minutes, the roles of speaker and listener switched, and the partner that was listening
in the first half of the practice got to share their respective difficult and grateful situations
with the related bodily sensations. Before and after each practice, participants of all groups
answered questions about their subjective state at that moment. A detailed description of
the intervention protocol, including the onboarding procedure and training, can be found
in Supplementary Material S1.

2.3. Measures

This study presents data on loneliness and social connectedness, as well as compliance
and motivation for the two types of mental training programs offered in the CovSocial
phase 2 study. The number of completed practices measured compliance during the
intervention period and during the voluntary continuation of practice for 10 weeks after
each posttest. Motivation was assessed before each practice using a rating scale from 0
(“not at all”) to 4 (“very much”).

The primary outcome of loneliness was evaluated at pretest, posttest 1, and posttest 2
using two different methods. The first was a validated psychometric questionnaire, the
20-item UCLA Loneliness Scale (UCLA-20; score range, 1-5; [31,41]), with a higher score
indicating greater loneliness. The second method was an 8-day ecological momentary
assessment (EMA), in which participants were asked to rate their level of loneliness on a
scale of 0-8 when receiving push notifications on their mobile devices every three hours
from the time of awakening until 9 pm. Additionally, loneliness was assessed daily with a
self-generated item (rating scale 0-8; “How lonely do you feel right now?”), immediately
before and after each daily practice during the 10-week intervention program. Social
closeness with the respective Dyad partner was measured only in Dyad groups (SE, WSE)
using the Inclusion of Other Scale (IOS; [42]). Further, the extent of personal self-disclosure
during each Dyad was assessed on a rating scale from 0 (“not at all”) to 4 (“very personal”).

In addition, variables that might be considered mediating factors of change in lone-
liness were assessed once a week during the two intervention periods in a pseudoran-
domized design. Using one item each, these measures included common humanity (State
Self-Compassion Scale (SSCS) [43]; “I reminded myself that there are many other people
in the world who feel as I do”), frequency and valence of social contacts (self-generated,
“How often did you have social contact during the past week?” and “On average, how
pleasant were these social contacts?”), social support (Brief-COPE [44]; “I have sought help
and support from others”), belonging to friends and the world (Inclusion of Other in the
Self Scale [42]; “Draw the circles to best represent your affiliation with the following group:
Me and Friends, Me and World Population”), and fear of compassion (FoC [45]; “I do not
want to be compassionate with myself because it might make me soft and easy to take
advantage of”, “I do not want to be compassionate with myself because I do not want to
become dependent on it”).

2.4. Statistical Analyses

Descriptive statistics for UCLA and EMA ratings and the internal consistency of UCLA
are reported in Supplementary Tables S1 and S2. Power analyses were conducted using
G*Power [46] for analysis of variance with repeated measurements and interactions be-
tween group and within-group variables using elements: a = 0.05, power (1 — ) = 0.80,
3 groups, 2 measurement occasions, f = 0.10, and » = 0.39 for repeated measurements
(see Supplementary Material S2 for further details). All outcome variables were stan-
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dardized by their overall standard deviation (pooled across time points and groups) to
ensure comparability across the different measurement time points and groups. Partic-
ipants’ sex and age were included as covariates in all models. Analyses of change in
primary outcomes used linear mixed-effects models with fixed effects for the intervention
group and time (pretest, posttest 1, posttest 2), an interaction between group and time, and
individual-level random intercepts. The WC group was used as the reference group, with
backward difference coding for the time factor. Planned contrasts considered the effect of
treatment in SE, MB, and WSE as contrasted against the WC group. We report standardized
estimates and p-values. Model estimates of planned contrasts reflect effect size estimates
classified as small (>0.20), medium (>0.50), or large (>0.80). Data are analyzed using the
intention-to-treat approach, ensuring that all participants who provided data for at least
the pretest timepoint are included in the analysis for each outcome.

Changes in daily measured variables before and after daily practice in SE and MB
were analyzed using linear mixed-effects models with fixed effects for group, day, and
measurement occasion (dummy coded variable for whether the measurement occasion
was before or after the practice; reference group: pre-practice scores) as well as their two-
and three-way interactions, individual-level random intercepts, and correlated random
slopes for time and measurement occasion with SE as the reference group. A second model
included WSE with fixed effects for time, measurement occasion, and their interaction, as
well as individual-level random intercepts and correlated random slopes. For variables
assessed either before (i.e., motivation) or after (i.e., self-disclosure) daily practice, mod-
els included fixed effects for group, day, their interaction, and individual-level random
intercepts and slopes.

Planned contrasts included change over time (day and measurement occasion) for
each group separately (SE, MB, and WSE) and for differential effects between SE and MB.
Preregistered hypotheses were tested one-sidedly. Outcome analyses were conducted using
the Ime4 [47] and multcomp packages [48] in R (version 4.0.2; [49]). Change slopes of weekly
assessed mediator variables were extracted in the form of estimated fixed effects of time
from linear mixed-effects models that included random intercepts and slopes. Mediation
models were conducted using the lavaan package [50], with the pre-to-posttest change
in each outcome variable defined as the dependent variable, group as an independent
variable, and extracted slopes as mediators of change. Since mediator variables were not
assessed in WC, the mediation models used a dummy-coded group variable with MB
defined as the reference group. An effect was deemed significant if zero was not included
in the 95% confidence interval. Bootstrap confidence intervals will be reported using
5000 bootstrap iterations in each model.

3. Results
3.1. Engagement

Compliance to practice (Figure 3) showed no significant change over time in SE
(Bse = —0.02, p = 1) but decreased significantly in MB (Bymp = —0.10, p < 0.001), with a signif-
icant difference in change over time between the groups (B4i¢f = —0.08, p = 0.001). Baseline
levels at week 1 showed no significant difference between SE and MB
(Baig = 0.15, p = 1). In WSE, compliance showed no significant change over time
(,BWSE =—0.01, p= 0.435).

Voluntary continuation of practice (Figure 3) for a further 10 weeks after the posttest
showed no significant change over time in SE (fsg = —0.02, p = 0.889). In MB, the de-
crease was significant (Byp = —0.08, p < 0.001), with a significant difference between
groups (Bair = —0.06, p = 0.027). A significant difference in baseline levels at week 1 re-
flected a significantly higher continuation attendance in SE compared to MB (B4 = —0.82,
p < 0.001). In WSE, continuation compliance significantly decreased over time
(,BWSE =—0.11, p< 0.001).

No significant change in motivation (Figure 3) was found over time in SE
(Bsg = —0.01, p = 1), MB (fmp = —0.05, p = 0.055), or WSE over time (Bwsg = 0.00,
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p = 0.985), and motivation did not differ between SE and MB in week 1 (4;¢ = —0.13, p =
0.747).

a Compliance to Practice During the Program b Compliance to Practice After the Program
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Figure 3. Time courses with group mean and standard errors of (a) compliance of training during
the intervention period, (b) compliance of voluntary continuation for another 10 weeks of training
after the posttest with the study app, and (c) self-rated motivation of training during the intervention
period. Bonferroni corrected significance level of * a = 0.05, ** « = 0.01, and *** « = 0.001.

3.2. Primary Outcome

A significant decrease in UCLA-20 scores (Figure 4) was observed for SE compared
to WC (Bsg = —0.23, p = 0.035) but not to MB (B4i¢ = —0.13, p = 0.343), indicating a small
effect size for the reduction in loneliness within the SE group. MB vs. WC (B = —0.10,
p = 0.551), as well as WSE vs. WC (Bwsg = —0.12, p = 0.619), showed no significant change.

Loneliness ratings measured with an EMA design (Figure 4) showed a significant
training-related reduction for SE compared to WC (Bsg = —0.19, p < 0.001) and MB
(Baie = —0.13, p < 0.001), with small effect sizes observed for both comparisons. No
significant change was found for MB compared to WC (Byp = —0.07, p = 0.123) and WSE
compared to WC (Bwsg = —0.10, p = 0.055).

A significantly greater decrease in change in loneliness from before to after each daily
practice (Figure 4), i.e., a direct practice effect, was observed for SE (Bsg = —0.15, p < 0.001)
and MB (Byp = —0.08, p < 0.001), indicating small effect sizes for both groups. Differences
between groups were not significant (Bgir = 0.07, p = 0.055), with a trend indicating a
possibly greater direct decrease in loneliness for SE. No change over time was found for
daily pre-practice loneliness in SE (Bsg = —0.00, p = 1) or MB (Bvp = —0.03, p = 0.414). WSE
showed a significant decrease over time (Bwsg = —0.05, p = 0.035) and a significant direct
practice effect (Bwsg = —0.15, p < 0.001), with small effect sizes observed for both findings.

Social closeness ratings showed a significant increase after each practice compared
to before in both socio-emotional training groups, SE (Bsg = 0.48, p < 0.001) and WSE
(Bwse = 0.47, p < 0.001; Figure 5). No significant change over time (Figure 5) was observed
in SE (Bsg = —0.01, p = 0.651) or WSE (Bwsg = —0.00, p = 0.854). Ratings of self-disclosure
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after each practice showed no change over time in either socio-emotional training groups
(Figure 5), SE (Bsg = —0.01, p = 0.603), or WSE (Bwsg = —0.02, p = 0.695).
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Figure 4. Group differences at pretest, posttest 1 and posttest 2, and of pre- to posttest changes using
unstandardized estimates of the linear mixed model of (a) UCLA-20 and (b) ecological momentary
assessment (EMA). Group differences in (c¢) mean daily pre- to post-practice changes in loneliness
ratings and trajectories over 10 weeks of training in daily pre-practice loneliness ratings. Difference
Scores are extracted from linear mixed models with sex and age as covariates. Data are presented as
means and standard errors. Bonferroni corrected significance level of * o« = 0.05 and *** & = 0.001.
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Figure 5. Group differences in (a) mean daily pre- to post-practice changes in social closeness
ratings and trajectories over 10 weeks of training in daily pre-practice social closeness ratings. Group
differences in trajectories over 10 weeks of training in daily post-practice self-disclosure ratings (b).
Difference Scores are extracted from linear mixed models with sex and age as covariates. Data are
presented as means and standard errors. Bonferroni corrected significance level of *** « = 0.001.

3.3. Potential Mediator Factors of Change

Potential mediators of change in loneliness were assessed by change over the inter-
vention in weekly measured variables of common humanity, frequency and valence of
social contacts, social support, sense of belonging to friends and the world, and fear of
compassion. Fear of compassion (8 = —0.07, p < 0.001) and sense of belonging to friends
(B=—0.92, p = 0.008) decreased significantly over time in all groups (SE, MB, and WSE).
No significant change was found for common humanity (8 = 0.00, p = 0.919), frequency of
social contacts (8 = —0.03, p = 0.177), valence of social contacts (5 = 0.03, p = 0.340), social
support (8 = —0.01, p = 0.682), and sense of belonging to the world (8 = —0.50, p = 0.190).

Medjiation analyses did not reveal any indirect significant effects of the intervention
group on changes in primary outcomes via changes in common humanity, frequency and
valence of social contacts, social support, sense of belonging to friends and the world, and
fear of compassion (see Tables S3 and S4 in the Supplementary Materials). No mediation
effects were found for changes in UCLA-20 and loneliness ratings of EMA from pretest to
posttest 1 in SE and MB and from posttest 1 to posttest 2 for WSE.

4. Discussion

The present RCT aimed at investigating the differential efficacy of two 10-week app-
delivered mental training—a classic mindfulness-based intervention and a novel partner-
based socio-emotional training (Affect Dyad), both involving 12 min daily practice—on
different outcomes of loneliness and social connectedness.

First, we compared motivation, compliance, and voluntary continuation between the
two types of mental training. Participants in the dyadic socio-emotional training groups
(SE and WSE) showed higher compliance and voluntary continuation after the official
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training program compared to the mindfulness-based intervention (MB), despite both
intervention groups reporting similar levels of motivation to perform the daily practice.
The higher compliance levels observed in the socio-emotional training, requiring daily
scheduled joint sessions throughout both the 10-week main program and the 10-week
voluntary continuation period, may be due to the inherent accountability fostered by their
shared commitments. In contrast to solitary practices, where skipping a session is easier, the
social expectation inherent in dyadic training fosters a sense of obligation, hence translating
individual motivation into tangible behavioral outcomes. This adherence to social norms
likely contributes to increased attendance and engagement sustainability with daily mental
training sessions, speaking for the sustainability of this novel dyadic format.

Second, we aimed to investigate the differential efficacy of the two online interventions
on different markers of subjective loneliness. We found evidence that both groups of
socio-emotional dyadic training (SE and WSE) led to greater reductions in dynamic state
loneliness (EMA) compared to the mindfulness training group and waitlist control group.
Similarly, we also observed greater reductions in general trait-level loneliness (UCLA)
for the Affect Dyad training group as compared to the control group. However, this
effect could only be observed in the SE group and not in the WSE group. Concerning
daily ratings of loneliness immediately before and after practice, we found, on average, a
decrease in loneliness in all three intervention groups. However, we could clearly observe
a trend towards higher loneliness reduction in both Dyad groups as compared to the
mindfulness group. Loneliness ratings before daily practice did not change over the
10-week intervention period for SE and MB but significantly decreased in WSE.

The reduction of loneliness after daily practice in both groups is in line with previous
studies showing mindfulness- or compassion-based practices, typically performed alone, to
be effective in reducing loneliness [17]. Thus, for example, a previous study on daily online
meditation practice focusing on mentalizing and attention has demonstrated effectiveness
in reducing state loneliness. Importantly, however, we extend these findings by showing, as
predicted, that a novel partner-based practice, the Affect Dyad, outperforms mindfulness-
based practice on all primary outcome measures in significantly decreasing loneliness in
participants’ daily lives (EMA), as well as on the UCLA trait measure. In contrast, findings
suggest that mindfulness practice, when applied as low-dose online training only, was not
able to significantly reduce loneliness on both of these primary outcome measures.

Overall, we observed slightly stronger effects for the first Dyad cohort as compared to
participants of the waitlist control group, who were administered active mental training in
late winter. Multiple reasons could explain this finding. Firstly, the waitlist control group
had a drop-out for the continuation of the training program and, therefore, had a lower
sample size (1 = 65) and, thus, less statistical power to detect an effect [51]. Additionally,
seasonal effects might have influenced the efficacy of Affect Dyad training in WSE con-
ducted in late winter 2021 during increasing numbers of COVID-19 infections, while SE
received their training in early autumn.

The third aim of the present work was to assess improvements in social connectedness
resulting from dyadic practice. Indeed, in line with previous findings [20], we observed
an immediate increase in perceived social closeness after each daily Dyad. In contrast to
previous findings, however, neither aspect of social connectedness showed improvement
over the 10-week training period. It is possible that the smaller range of the scale utilized in
the current study may have been insufficient to capture the subtle shifts in self-disclosure
levels. Additionally, the absence of in-person meetings among participants may have
contributed to a higher baseline level of self-disclosure due to anonymity [52]. On the
contrary, the lack of replicable increase in social closeness over the course of the intervention
might be due to the anonymity. These results suggest that while in-person meetings might
facilitate the generalization of feelings of social connectedness during training, they could
potentially lead to lower baseline levels of self-disclosure. Future research on Affect Dyad
training will have to investigate these effects further.
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Finally, we explored potential factors that may mediate intervention-related changes
in loneliness observed before and after the 10-week training. No significant mediation
effects could be observed. This may be due to the explorative nature of assessing potential
mediators through one-item scales, which might lack sufficient reliability over time. Future
studies will have to investigate possible mechanisms of change in loneliness using task-
based measures and a more comprehensive assessment of the potential mediator variables.

5. Conclusions

Given the global rise of subjective loneliness in recent years, particularly amplified
by the COVID-19 pandemic, many people, especially among younger demographics,
experience loneliness and deficits in social connectedness. We found that purely online
low-dose partner-based socio-emotional training was more effective than a comparable
classic mindfulness-based program in reducing different aspects of state and trait-related
loneliness. Furthermore, the dyadic practice seemed to result in higher compliance during
and after the training, suggesting its potential for sustainable practice with enduring effects.
Thus, we conclude that these daily dyadic intersubjective mental pieces of training provide
a potentially scalable, low-cost digital approach to counter the threat of rising loneliness
and its associated burdens, including severe mental health problems. Further, such socio-
emotional partner-based pieces of training are even more promising as they come with
additional benefits in reducing other aspects of mental health like depression and anxiety
while at the same time boosting social skills such as empathy and (self-)compassion as well
as resilience.
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Abstract: This study examines the impact of interventions aimed at improving psychosocial health
on students’ perception of a caring school climate, their feelings of loneliness, and school completion
in Norwegian upper secondary education. Two intervention conditions were tested: a universal
single-tier intervention focused on improving the psychosocial school climate: the Dream School
Program, and a multi-tier intervention combining the Dream School Program with a targeted measure,
the Mental Health Support Team. The direct and indirect effects of these interventions on school
completion were analyzed using structural equation models (SEM), with data from 1508 students
(mean age at Time 1: 17.02 (SD = 0.92); 60.7% girls; 72.1% Norwegian-born). The results indicated that
loneliness levels did not differ significantly between the intervention conditions. However, students
in the multi-tier intervention group reported a significantly higher perception of a caring school
climate compared to those in the single-tier intervention group. The multi-tier intervention group
had a lower rate of school completion compared to the control group and the single-tier intervention
group. The SEM analysis revealed that the multi-tier intervention reduced loneliness in the second
year of upper secondary school by promoting a caring school climate in the first school year. In
contrast, the single-tier intervention was associated with increased loneliness due to a decrease in the
perception of a caring school climate. The implications of these findings are discussed.

Keywords: loneliness; school climate; dropout; completion; intervention; adolescence

1. Introduction

Given the strong link between education, health, and accomplishments in life, schools
are one of the most important settings for stimulating positive adolescent development [1].
Moreover, school dropout is shown to be a significant determinant for future social and
economic adversity [2], and in Norway, preventing school dropout is an explicit national
goal [3]. The reasons why young people leave school before completing upper secondary
education are many, varied and complex, and its reduction requires efforts at many levels.
At the school level, research has found relational factors, such as teacher support and
loneliness, to be significant predictors of intentions to drop out [4]. Further, an inclusive
environment, the quality of peer relations, and teacher support are predictors for reduced
loneliness [5].

The importance of teacher-student and peer relationships for youth well-being has
long been acknowledged [6]. The only activity that youth spend more time engaged
in than school is sleeping [7], and close to half of their waking time is spent in school.
Hence, their emotional well-being is likely influenced by the quality of their school-related
relationships, such as those with their teachers and peers [6]. As such, when the school
safeguards socially nurturing environments, it represents an important arena for academic
development, as well as positive adjustment and socioemotional functioning [8,9]. This
aspect of school is the psychosocial school environment, and it can be defined as “the social
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situations at school in relation to pupils” work situation (such as teacher support, work
demands, and influence over school work) as well as in relation to pupils’ peer relations at
school...” [10], p. 169.

Creating a school environment where everyone feels included and where everyone
wants to be is therefore an important prevention effort, both from a socio-economic and
a human perspective [1]. Such an environment is possible to target through interven-
tions intended to reduce loneliness, prevent dropout, and stimulate completion. School
interventions to prevent or reduce complex phenomena such as loneliness and dropout
are recommended to address the wider social school climate [3,11]. Further, previous
research regarding evidence-based interventions in school mental health work indicates
that effective interventions are characterized by (among others) combining universal and
targeted measures and taking a whole-school approach that involves a range of relevant
stakeholders [12]. While there are indications of what type of intervention efforts can be
effective in the landscape of loneliness and school completion, there is still a call for more
rigorous testing of such interventions, taking local context into consideration [11], and
determining the right balance between universal and targeted interventions [12]. Acknowl-
edging that universal interventions are easier, less burdensome for schools, and often less
expensive to implement than more targeted measures or combinations of universal and
targeted interventions, it is prudent to assess how various combinations of interventions
contribute to mitigating the challenges of loneliness and dropout [13].

The aim of the present study was to investigate whether systematic work within the
classroom and school environment through a universal (single-tier) and a combination
of a universal and a targeted (multi-tier) intervention affected students’ experiences in
the psychosocial environment (i.e., perceptions of a caring school climate and feelings of
loneliness) and the completion of upper secondary education in Norway.

1.1. The Need to Belong and Loneliness

The need to belong is considered a fundamental human need [14], and during adoles-
cence, peer relationships become increasingly important [15,16], while the vulnerability
to feelings of loneliness can become more salient [17]. The prevalence of loneliness peaks
during adolescence, and this is assumed to be related to changes in the youths” personal
identities and their needs and expectations in relation to the importance of social rela-
tionships [18-20]. In Norway, nationally representative surveys found that 10% of youth
experience loneliness, and that girls report twice the level of loneliness than do boys. Fur-
ther, a trend of increasing loneliness prevalence has been observed over the past decade [21].
According to the evolutionary theory of loneliness [22], there are three core aspects of loneli-
ness: (1) it is a subjective experience not synonymous with objective isolation, (2) it is due to
deficient social relations or a discrepancy between desired and actual social relations, and
(3) it is experienced as distressful [23]. Loneliness can therefore be seen as an unpleasant
subjective experience of a deficiency in one’s social relations. The adverse impact that lone-
liness can have on adolescents” well-being has been widely documented in the literature.
For instance, studies have linked loneliness during adolescence and early adulthood with
poorer general health [18,20], reduced sleep quality [24], and higher mortality rates [25].

1.2. Loneliness and Dropout

In addition to health consequences, loneliness is a risk factor for dropout [4,26,27],
while completing and passing upper secondary education is an important basis for further
education and entry into work life. Studies show that those who do not complete upper
secondary education have a weaker connection to the labor market and a more extensive use
of public social security and benefit programs than those who complete this education [2].
Young people who do not complete or are left out of education run a great risk of permanent
exclusion in relation to work life [2,28]. In addition to burdens for the individual, research
suggests that dropping out of upper secondary education can contribute to significant
socio-economic costs at the societal level [2].
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Studies have found that being liked and accepted by fellow students is important for
young people’s positive development [29-31]. In contrast, students reporting low social
integration or not experiencing a connection to others are also more likely to have lower life
satisfaction and experience mental health difficulties [30]. Inevitably, adolescence involves
socially challenging periods, including the transition from lower to upper secondary
education, which for many, can encompass losing important social relationships that have
been built up over the years. For some, establishing new relationships can be a daunting
task, and as such, the school transition represents a risk factor for loneliness. To ensure a
good transition between lower and upper secondary school, it is therefore important to
work to establish a good psychosocial environment to counteract loneliness through the
development of good relationships from the very beginning of the school year. Research
has suggested that one of the most important factors for success in school is making at least
one friend during the first few weeks of starting a new school [32]. An inclusive and caring
environment can contribute to the experience of connection or belonging, thus decreasing
the feeling of loneliness [33], and in turn promote school well-being and completion.

1.3. School Psychosocial Environment (Caring Climate) and Loneliness

Researchers have emphasized the vital role of teachers in contributing to reducing stu-
dent loneliness [34,35]. Empirical data on this association is limited, but the existing studies
support the proposition that the quality of teacher—student relationships can influence
student loneliness, e.g., with more emotional support from the teacher being associated
with less student loneliness [4,36,37]. Although the teacher-student relationship and its
association with loneliness is less explored, research on the overall psychosocial school
environment has also been conducted in relation to loneliness, with one study finding
that the perception of an unsupportive social classroom environment was the strongest
predictor of school loneliness [5]. This implies that a positive social classroom environment
is an important safeguard against student loneliness, and that teachers play a key role in
ensuring such an environment.

1.4. The Aim of the Study

Against the backdrop of increasing loneliness reporting by young people [21], the
suggested association between loneliness and intentions to drop out of school [4,26], and
the overwhelming evidence for the benefits of education [2], the need for effective efforts
to tackle this complex issue is clear. Focusing on a caring psychosocial school environment
and improving the contact between teachers and students, as well as strengthening the
relationships among students in the classroom and in the school, might be effective in
preventing dropout [3]. However, the school environment is a complex, living organization,
and each school is different when it comes to staff, student population, and academic
tracks, not to mention socioeconomic, cultural, and geographic contexts. To gain a more
nuanced understanding of specific viable efforts in the Norwegian context, more rigorous
evaluations are needed. In this study, we introduce the Dream School Program and the
Mental Health Support Team (MHST) (detailed descriptions below in Section 2.2), which
are measures that have been implemented in Norwegian upper secondary schools to
systematically promote these aspects of the psychosocial environment [38]. The main
purpose of the present study was to investigate whether systematic work within the
classroom and school environment by means of a single-tier (Dream School Program)
and a multi-tier (Dream School Program and MHST) intervention affected the students’
experiences with the psychosocial environment (measured as a caring climate) and their
connection to their peers (measured as feelings of loneliness) and its relation to completion
of upper secondary education. Considering the comparably larger efforts in the multi-
tier intervention through the combination of a universal and a targeted approach, we
anticipated that the multi-tier intervention would have the strongest effect on the outcomes
of interest.
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2. Materials and Methods

This study is a part of the COMPLETE study [38], trial number NCT03382080, a
school-based, three-armed cluster RCT with the aim of improving the psychosocial school
environment and increasing completion rates in Norwegian upper secondary schools.
Sixteen schools across four counties participated in the study, of which five schools received
a single-tier intervention, six schools received a multi-tier intervention, and five schools
made up the control group. The trial started in August 2016 and ended in June 2019,
following students from when they started upper secondary school until they graduated.
The study was non-blinded. Data were collected through individual surveys (psychosocial
aspects) and school registries (school grades, absences, and completion (T3/grade 12)).

2.1. Participants

This paper utilized data collected from 1508 students in the general education track
from the 16 schools in March 2017 (T1/grade 1) and 2018 (T2/grade 2). At T1, there were
1184 participants, and 949 responded at T2. School completion information was available
from registry data for 1138 students. Concerning the intervention and control groups, 40.5%
(n = 610) were in the single-tier intervention group, 40.6% (1 = 613) were in the multi-tier
intervention group, and 18.9% (n = 285) were in the control group. There were 60.7% girls
(n = 916) and 39.3% boys (n = 592) in the sample. Regarding immigration background,
72.1% (n = 1088) were Norwegian-born and 6% (1 = 89) were immigrants. The participants’
ages ranged from 16 to 26 years old, wherein the majority (93.5%) were under 18 and
19 at T1 and T2, respectively. Concerning the participants” perceived family wealth, 0.7%
(n =10) responded that their family was ‘not well off at all’, 3.4% (n = 52) reported that
their family was ‘not well off’, 18.4% (n = 278) said their family was ‘moderately well off’,
36.3% (n = 548) said their family was ‘well off’, and 16.5% (1 = 249) perceived their family
to be ‘very well off” economically.

2.2. The Intervention Measures

The Dream School is a universal school program aimed at improving the psychosocial
environment by applying a whole-school approach. The program is developed by the
Norwegian NGO Adults for Children [39]. The goals of the Dream School, as stated
by Adults for Children, are: (a) to establish a framework and tools for holistic work
within the psychosocial learning environment in the school, (b) to increase the competence
of employees regarding working to promote a good psychosocial environment, (c) to
strengthen the relationship between students, as well as between students and staff, (d) to
strengthen students’ belonging, participation, mastery, and motivation, (e) to increase
students” motivation to complete and pass school, and (f) to use students as resources in
a systematic manner to promote a good psychosocial environment. The core elements of
the program are Dream Classes 1 and 2, which are three-hour gatherings with a focus on
classroom climate for students in grade 1, carried out the first or second week after school
starts and at the beginning of the spring semester, respectively. The Dream Classes are
organized and implemented by student mentors, which are older students at the school,
in collaboration with contact teachers. Prior to the implementation of the program, the
student mentors and contact teachers are specifically trained in the Dream School Program
and the Dream Classes by workers from Adults for Children. Contact teachers are also
responsible for following up on the action plan that the class creates and are important
partners for the student mentors in their work with the class. At each school, a resource
group is appointed consisting of members from school management, teachers, students,
and possibly other employees who are responsible for following up the Dream School
Program in their respective schools.

The MHST, on the other hand, is an indicated and selective measure to give special
attention to students at risk of dropping out of school. More specifically, it is aimed at
the psychosocial follow-up and the academic guidance of young people who, for various
reasons, are struggling with regular attendance and academic progress. The aim is that the
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MHST works systematically with vulnerable students from the transition from lower to
upper secondary school and throughout the upper secondary school period. The MHST is
a structural effort to strengthen the system for follow-up of individual students who need it.
It is organized as a multidisciplinary and co-located team and can have somewhat different
compositions across schools, but the school health nurse, follow-up services (from the
school owner), and social counsellors or social workers within the schools are key players
on the teams. The teams should be co-located, have an “open door” policy, work towards
keeping students present at school, and help with transition work between the lower
and upper secondary school, or assist if students switch schools during upper secondary
education. The follow-up should be collaborative with the student, and in many cases, with
their guardians to develop plans for academic progress. Such plans could, among other
efforts, include closer academic or social support, alternative school schedules, or reducing
the number of subjects that a student completes within a given academic year to increase
the chances of passing, prolonging the study period. In the COMPLETE project, at the start
of the first school year of upper secondary school, the school health nurse implemented
Kidscreen [40] as a mapping tool for all students to gain an indication of students in special
need of follow-up. All teachers were instructed to be in immediate and close contact with
the team, in case of concern for specific students, as well as to collaborate on how to adjust
for or facilitate students in need of special care. Beyond this, the teams did not have a set
schedule with specific elements to implement during the project period, but rather the
focus was on building a more robust and collaborative system within each school to quickly
identify and support students at risk.

2.3. Instruments
2.3.1. Intervention Conditions

The intervention conditions were divided into three groups: the control group, the
single-tier intervention group, and the multi-tier intervention group. We created a dummy
variable for each intervention group so that individuals were either in that specific inter-
vention group (coded as 1) or not (coded as 0).

2.3.2. Loneliness

We measured the participant’s loneliness with an adapted short version of the UCLA
loneliness scale developed for use in a Norwegian setting [41,42]. The participants assessed
six questions on a scale ranging from 1 (not at all) to 5 (extremely). An example indicator is,
“I feel as if nobody really understands me.” The scale has achieved acceptable reliability in
previous studies (x > 0.77) [42].

2.3.3. Caring School Climate

To what extent students perceived their school climate to be caring was measured
using an adapted, short version of the caring climate scale [43]. The scale consists of
eight indicators which were assessed on a 5-point Likert scale, ranging from 1 (completely
disagree) to 5 (completely agree). A sample indicator is as follows: “students feel that they
are treated fairly”.

2.3.4. Completion

The completion data were based on data obtained from county or school registries. In
this study, completion is defined as graduation after three years of upper secondary school,
which reflects normal progress for the general study track in Norwegian upper secondary
schools [44]. It should be noted that the formal definition of not completing upper secondary
education on which Norwegian dropout statistics are based is the completion of three years
of upper secondary school within five years following enrollment [44].
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2.3.5. Control Variables

We used several control variables in the hypothesized model. Gender was coded as
0 (boys) and 1 (girls). Socioeconomic position was measured by a single indicator, assessing
how wealthy the participants perceived their families to be [45], ranging from 1 (not well
off) to 5 (very well off). Symptoms of anxiety and depression were included as a control
variable due to the substantial association of mental health with the study variables [46,47].
Anxiety and depressive symptoms were measured by a Norwegian short version of the
Symptom Check List-90-R (SCL-5; [48-50]. The participants assessed the extent to which
they had experienced distress during the last 14 days on a 4-point scale ranging from 1 (not
at all) to 4 (very much). A sample indicator is: “feeling hopelessness about the future.”

2.4. Missing Data Considerations

We examined the missing data patterns of the study variables using Little’s Missing
Completely at Random (MCAR) test and partial correlations. The MCAR test indicated
that the missingness mechanism was not completely at random (X2 =512.155, df =297,
p <0.001). We performed several correlation and partial correlation analyses to investigate
the association between missingness in one variable and the subsequent level of another
variable [51]. Missingness in caring school climate was not significantly related to the level
of loneliness participants reported at the subsequent time point (p > 0.05). However, the
relationship between missingness in loneliness and degree of completion was significantly
associated when we controlled for the previous level of loneliness (p < 0.05). Thus, we
assume that the missingness mechanism is approaching missing at random (MAR), and
we used the full information maximum likelihood (FIML) estimation to handle potential
missingness.

2.5. Analytical Plan

To investigate the effect of the interventions regarding a caring school climate, loneli-
ness, degree of completion, and the longitudinal associations between these, we (1) per-
formed a one-way analysis of variance (ANOVA), with a post hoc Tukey test and (2) used
intervention condition as a predictor in the hypothesized model and compared the direct
and indirect regression coefficients across groups. We used SPSS version 28 to perform
the ANOVA analysis. For the structural equation modeling (SEM), we used robust max-
imum likelihood (MLR) estimation in Mplus version 8 [52]. The following fit criteria
were examined to assess the model fit of the SEM models: CFI > 0.90, RMSEA < 0.08,
SRMR < 0.08 [48,49]. The Chi-square test was administered, but was not decisive in model
fit evaluation due to sample size sensitivity [48].

3. Results
3.1. Descriptive Statistics

Details of the descriptive statistics are presented in Table 1. The reliability test of the
caring school climate and loneliness constructs indicated good omega values (w > 0.82).

Table 1. Descriptive statistics of the study variables.

Intervention Group

Control Single-Tier = Multi-Tier

n 0 Min-Max M (SD) M (SD) M (SD)
T1 Caring school 15, )93 1-5 3.85(0.66)  374(0.73)  3.94(0.73)
climate
T2 Loneliness 915 0.82 1-5 231(0.79)  227(077)  2.33(0.78)
Degree of 1138 - 1-6 579(0.75)  5.71(0.87)  5.48(1.23)
completion
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3.2. Analysis of Variance

The one-way ANOVA with post-hoc Tukey test indicated that caring school climate
and degree of completion significantly varied across intervention conditions, but the level
of loneliness did not. Specifically, the participants in the multi-tier intervention group
reported a significantly higher level of caring school climate (M = 3.94, SD = 0.73) compared
to the single-tier intervention group (M = 3.74, SD = 0.73, F(2, 1129) = 8.956, p < 0.001).
Regarding the degree of completion, the opposite was found. The multi-tier intervention
group had a significantly lower degree of completion (M = 5.48, SD = 1.23) compared to
the control group (M =5.79, SD = 0.75) and the single-tier intervention group (M = 5.71,
SD = 0.87), F(2, 1135) = 8.947, p < 0.001).

3.3. Hypothesized Model

We investigated three separate models, using the different intervention groups as a
predictor in the hypothesized model. All models included gender and baseline socioeco-
nomic position, with symptoms of anxiety and depression as control variables. Each model
produced acceptable model fit (RMSEA < 0.04, CFI > 0.97, SRMR < 0.05), and the results
are presented in Figure 1. There were several regression coefficients that were different
across the intervention groups. First, the single-tier predictor variable had a significantly
stronger effect on caring school climate compared to that of the control group (Bg;e = —0.10,
p < 0.05). Second, the multi-tier predictor variable had a significantly stronger effect on
caring school climate compared to that of the control group (Bgi¢ = 0.11, p < 0.05). Third,
the multi-tier predictor variable had a significantly different effect on loneliness compared
to that of the single-tier predictor variable (Bgi = 0.12, p < 0.05). Lastly, the multi-tier
predictor variable had a significantly different effect on the degree of completion compared
to that of the single-tier predictor variable (Bg4;¢f = —0.14, p < 0.001) and the control group
variable (B4 = —0.18, p < 0.001).
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Figure 1. Hypothesized model of caring school climate, loneliness, and degree of completion. Note.
The standardized results from all three models are presented in the figure, with the control group
model on the bottom line, the single-tier model on the middle line, and the multi-tier model on the
top line. * p < 0.05, *** p < 0.001.

Concerning the indirect effects in the model, only two effects were significant. The
multi-tier predictor variable had a significant negative indirect effect on loneliness through
the caring school climate variable (8 = —0.02, p < 0.01). This implies that the multi-tier
intervention reduced loneliness in the second year of upper secondary school through an
increase in a caring school climate in the first school year. The opposite effect was found
in the single-tier model, wherein the single-tier predictor had a significant positive effect
on loneliness through a caring school climate (8 = 0.02, p < 0.01). Thus, the single-tier
intervention was related to an increase in loneliness through a reduction in the caring
school climate.
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4. Discussion

The main purpose of this study was to assess whether a single-tier (Dream School
Program) and a multi-tier (Dream School Program and MHST) intervention improved the
psychosocial school environment and increased completion of upper secondary school
within three years when compared to the results of the control group schools. As indicators
of the psychosocial environment, we used students’ perceptions of a caring school climate
and loneliness. The results were somewhat mixed and showed that perceptions of a caring
school climate and degree of completion, but not the level of loneliness, significantly varied
across intervention conditions. Specifically, the participants in the multi-tier intervention
group reported a significantly higher level of a caring school climate compared to the
single-tier intervention group. Regarding the degree of completion, the opposite was
found: the multi-tier intervention group had a significantly lower degree of completion
within three years compared to the control group and the single-tier intervention group.
Further, when examining the indirect effects of the intervention, the results were that the
multi-tier intervention reduced loneliness in the second year of upper secondary school
through an increase in a caring school climate in the first school year. The opposite effect
was found in the single-tier group, where the single-tier intervention was related to an
increase in loneliness through a reduction in a caring school climate.

4.1. Completion of Upper Secondary School in Context of Vulnerability and Follow-Up

Research has indicated that good psychosocial school environments can promote posi-
tive social development and prevent students from dropping out of school [53]. Contrary
to the initial prediction that a multi-tier intervention (consisting of the universal Dream
School Program and the MHST) would lead to an increase in completion rate, the present
study suggests that fewer students in the multi-tier group completed within the standard
time of three years compared to the control group and the single-tier group. On the one
hand, this is somewhat surprising, considering the comprehensive efforts on several levels
(universal, selected, and indicated) that could be expected to help students with their
progression. We can only speculate on possible explanations, but it could be that the range
of measures within the multi-tier intervention was too comprehensive to implement within
the project period to be effective in reaching its aims for school completion [13]. Previous
research shows that interventions must be implemented according to their intentions to be
effective [12]. In previous descriptive analyses of our material, we found that within the
multi-tier group, the schools with higher implementation fidelity and integration showed
higher completion rates compared to schools with lower implementation fidelity and in-
tegration [13]. As such, it could be that the very comprehensiveness of the intervention
prevented sufficient implementation to reach the potential for higher completion rates.

However, an alternative explanation for our findings of a lower completion rate after
three years in the multi-tier compared to the single-tier group could be that the follow-up of
the students that struggled at school was more comprehensive in the multi-tier group, with
a stronger focus on how to manage school life. In line with the principles of the MHSTs
for exploring the most viable ways for coping with school for each adolescent who needs
this assistance, the guidance may, in many cases, have included an adjusted educational
plan that might lead to completion in the long run, but not within the three years of
the standard completion time. Many of the measures used by the MHST, e.g., reducing
the number of academic subjects each year or a combination of subjects and practical
tasks outside of school, often lead to a prolonged track within upper secondary education.
Acknowledging this aspect is also a reason to view completion within five years (or even
longer) of enrollment, but this was not possible in our study. As such, although at first
glance, our results on completion seem undesirable, they could reflect closer and more
individually adjusted follow-up. To further understand the role of teams such as MHSTs,
future intervention studies should make efforts to collect systematic information on what
type of guidance and follow-up students receive, e.g., prolonging study period, more
academic support, etc. Positively, previous research show that keeping students within the
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school system, even if it means that they do not pass all subjects within the three year norm,
has a positive effect in a life course perspective [28], although statically, these students are
classified as not completing school. Consequently, adjusting the educational plan towards
a prolonged time to fulfill upper secondary education can have a positive effect in the long
run. There is a need for additional research that differentiates more specifically between
classifications of completion and dropout through following up with the students over a
longer period.

4.2. Reducing Loneliness through a Whole School Approach to a Caring Psychosocial Environment

Regarding the perception of the psychosocial environment within the schools, our
findings show that it was only in the multi-tier group that loneliness decreased through an
increase in a perceived caring school climate. As shown by previous research [5], a positive
social classroom environment can be an important safeguard against student loneliness,
with teachers as important facilitators. Our results support this, to some degree, as we
found that in the multi-tier group, perception of a caring school climate increased, and
subsequently, loneliness decreased. Interestingly, the same results were not observed in
the single-tier group. These results suggest that a combination of a universal program
together with a selective and indicated measure, had a stronger effect on reducing loneliness
compared to no intervention and a single-tier intervention only. For example, making the
MHST available may have provided an additional focus on the school’s efforts to improve
its psychosocial environment in general, e.g., through better support to teachers in their
work with the universal program, in turn increasing their efficacy in building a caring
climate for the students [54,55]. Further, the MHST is intended to support particularly
vulnerable students [38]. Although we do not have information regarding the prevalence
of students that received follow-up from the MHST team, nor what specific efforts resulted
from the follow-up, our results may reflect that students who are vulnerable, including
with regards to social aspects, may have benefited from the team, and perhaps also due to
a synergy effect of the two interventions efforts.

Moreover, it is interesting that despite lower completion rates in the multi-tier interven-
tion, SEM analyses showed that students in this group were less lonely in the second year
due to the perception of a caring climate in the first year. This finding suggests that even if
the multi-tier intervention did not lead to increased completion rates, it may have led to an
overall improvement in their social thriving, further supporting the multi-tier approach for
these outcomes. Although the results of decreased loneliness, but not increased completion,
within the same intervention group may seem puzzling or contradicting, it could be due to
the fact that loneliness and school completion are affected by differential factors, as well
as factors and mechanisms not considered in this study. For example, whereas increased
socioemotional support and individual guidance on school functioning could speak to
the emotional, social, and perhaps also academic thriving of an adolescent, it may not
be enough to tackle the complexity of school completion in the same adolescent. Au-
tonomous motivation and the positive outcomes associated with it, such as deep learning,
engagement, improved performance, and interest, is important for positive development,
flourishing, and wellbeing in an educational setting [56]. However, several factors are
important for the development of autonomous motivation, including teacher autonomy
support (i.e., supporting the students’ volition and self-determination) [57]; a supportive
home environment, with engaged parents or guardians [58]; and academic success [59]. In
further studies on school completion, a more comprehensive assessment of the adolescents’
socio-ecological system could be beneficial to understand where and how intervention
efforts should be implemented.

The results from the analyses of the single-tier model showed an increase in loneliness
in the second year through a reduction in a perceived caring school climate in the first year.
This is somewhat surprising, as universal measures are generally considered important for
ensuring good psychosocial conditions for all [12]. However, it could be that efforts through
a universal program do not sufficiently reach the most vulnerable students, or that they can
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even reinforce feelings of exclusion and loneliness through, e.g., feelings of poor mastery in
relation to social activities that are implemented. Previous studies on school-based mental
health interventions have found indications of increased internalization of symptoms, in
some students [60], indicating the need to take the possibility of such effects into account
in school-based interventions in general. However, we cannot conclude this, based on
our results.

4.3. Limitations

The study has limitations that should be considered. First, although perceptions
of a caring school climate and loneliness reflect important characteristics, these are not
exhaustive measures of the psychosocial school environment. Hence, it could be the case
that the interventions have influenced other significant aspects of the students’ social lives
that we have not captured in this study, e.g., more directly, the teacher—student relationship,
previously shown to be of importance for dropout [3,53]. Second, although for many, if
not most, the adolescents’ social life in general will be greatly reflected in their school
social life, our loneliness measure is not school-specific. For example, if an adolescent
is lonely in all arenas of life (e.g., leisure time, etc.), it may not be “enough” to mitigate
loneliness through psychosocial interventions at the school level. That having been said,
there is often overlap in the social connections between school and leisure time activities,
and as such, the loneliness measure still has relevance in relation to the question which is
the focus of our study. Third, it should also be noted that the proportion and number of
students not completing in the single-tier, multi-tier, and control groups was relatively low,
and therefore, statistical differences between the groups related to completion should be
interpreted with caution.

5. Conclusions

Multi-tier interventions are more demanding to implement than single-tier interven-
tions [13], but our results suggest that they may be more effective in catering deeper change
regarding how a larger proportion of students experience social life in and outside of school.
Further, the completion and dropout of upper secondary education is a complex field that
is not merely a matter of counting students who pass subjects. Today, as most Norwegian
adolescents enroll in upper secondary education, the need to recognize the diversity in the
student body is crucial, and a range of options must be available to guide and facilitate
individual adolescents’ needs. Although completion (either within three or five years) is
desired, it will not be the solution for every adolescent. Within this context, both universal
and targeted measures may constitute a positive contribution in supporting adolescents
in their transition to adult life. Meanwhile, for good reason, the national goal to increase
completion remains. Efforts to achieve this goal must also reflect a recognition that school
interventions alone will likely not suffice but need to be complemented by coordinated
action across key adolescent developmental arenas.
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Abstract: In Norway, many communities offer low-rent plots of land on which city dwellers can
build summer cottages and grow crops. These allotment gardens serve as recreational escapes from
urban life. However, little is known about the impact these gardens have on their members. This
study attempts to shed light on today’s impact of allotment gardens in a public health setting in
Norway. The study was based on 17 semi-structured interviews and 2 in-depth interviews with
allotment house owners. Informants were mainly recruited by “snowball sampling”. Our data show
that maintaining an allotment promotes exercise and provides a positive impact on self-perceived
well-being and physical health through outdoor activities. Spending time in the garden contributes
to new knowledge and experiences. Owning an allotment garden has provided new knowledge,
new skills, new hobbies, and thereby an improvement in lifestyle. The allotment garden has a strong
impact on perceived health, well-being, and sense of coherence (SOC) for the individuals. It promotes
outdoor activities along with social interaction and can prevent feelings of loneliness and isolation.

Keywords: allotment house; allotment garden; quality of life; physical health; mental health; per-
ceived health

1. Introduction

Allotment gardens often include simple cabins, usually built out of recycled materials
on a small plot of land. The garden plots are given to local community members to serve as
getaways from city life with opportunities to grow one’s own vegetables and live closer to
nature. The first allotment gardens were established in Norway in 1907. At the time, many
Norwegians, especially those living in big cities like Oslo, faced difficult social conditions.
Allotment gardens were therefore established to improve the lives of city dwellers. Today
in Oslo alone, there are nine separate allotment gardens with 1097 houses, and as of 31 May
2022, there were 7672 people on a waiting list to obtain one [1,2]. The gardens are open
for use between 1 April and 1 October. During the fall and winter, the water supply and
sewage are cut off to avoid freezing.

There is a growing consensus that the places where people live and the various
social processes, relationships, and psychosocial concepts are associated with healthy
communities, and that neighborhoods contribute to health [3]. Only recently have studies
begun to shed light on the allotment gardens’ positive impact on experienced health,
lifestyle, and activity levels [4] due to the higher intake of fruits and vegetables [5-7] and
the reduction in lifestyle diseases [4,5,8,9].

In recent years, the number of people with mental health challenges has increased [10].
In the Coyle and Dugan study, there was an observed connection between loneliness and a
higher risk of having some form of mental illness [11]. In one survey, 62% of those persons
who were experiencing loneliness answered that they were dissatisfied with their lives
([12] p. 49). Elderly people (65+) are more likely to be affected by loneliness [13,14].
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Fortunately, several studies have found that activities such as gardening helped to
reduce the incidence of social isolation and exclusion [5,6,15]. Findings from Martens et al.
showed that the allotment garden had a positive impact on the quality of life for older
gardeners [16]. Gardening has been shown to prevent the development of poor self-rated
health [15,17] and improve feelings of mental well-being [5,6]. People with cognitive
disorders can benefit from gardening activities [5,6] as they can have a therapeutic impact
on health both mentally and physically [18]. One study found that gardening had a
positive effect on mental health regardless of the person’s state of health [17]. Martens
indicated that allotment gardens should be used as part of a low-threshold preventive
health measure [16]. Being part of a social environment can have a positive impact on stress
management and, under the right circumstances, lead to increased internal motivation and
better self-regulation ([19] p. 16).

This study aims to shed light on the impact of allotment gardens today in a public
health setting in Norway. By doing so, the study aims to identify factors that improve
self-perceived health, well-being, and the impacts on inhabitants” everyday life.

2. Materials and Methods

This study was conducted in 2022 and is based on 17 semi-structured interviews and
2 in-depth interviews with allotment house dwellers. Four of the informants were between
31 and 55 years of age and the remaining fifteen informants were in the 56-85 age group.

2.1. Interview Guide and Recruitment

A semi-structured interview based on mapping, lifestyle in the allotment garden, and
the perceived importance of the allotment garden (Supplementary File S1) was developed
in collaboration with allotment house owners. All informants were over 18 years of age and
had owned an allotment for at least six months. Informants were recruited via “snowball
sampling”, whereby study subjects are invited to recruit new subjects in an ever-growing,
self-enlarging sample ([20] pp. 21, 77) and via an advertisement in one garden’s Facebook
group. The inclusion of 17 interviews during the COVID-19 restrictions showed data
saturation. During the process of writing the article after the restrictions were lifted, we
wanted to ensure data saturation and included two more interviews in the study. ([20]
pp- 78-79). The in-depth interviews with allotment owners took place at their compound
and lasted between 65 and 90 min.

2.2. Interview Method and Analysis of the Data

The initial study took place during the COVID-19 restrictions. As a consequence, only
13 interviews could be performed in person. Three interviews were conducted over the
telephone, and one took place through a Zoom video meeting. The telephone interviews
lasted from 25 to 40 min while the physical semi-structured interviews lasted a duration of
30-90 min. The telephone informants answered the questions more comprehensively and
directly than the physical interviewees did.

After the COVID-19 restrictions were lifted and the first analysis was performed, data
from two additional in-depth interviews were collected at the allotment compound. Those
interviews lasted between 60 and 90 min.

Before an interview took place, the informants were told about the purpose of the study;,
the study design, and our intention to publish the results ([20] Ch. 5). The interviews were
performed by M.J. and U.S.G. After each interview, the researcher showed the informant
their notes and quotes, which the informant verified [21]. Only verified notes and quotes
were included in the data. Immediately after the interview, the interviewers reflected
on what was said This allowed us to register more reflections. The reflection took place
immediately after the interview and reduced any recall bias ([20] p. 118).

The analysis was performed in collaboration with the authors. During the analyses,
a template for deduction was used [22]. This stepwise analysis was an aid to coding and
dividing the data into thematic groups [23]. The analysis divided our data into three
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thematic groups: (1) well-being and physical activity; (2) social activity /sense of coherence
(SOC) and routine; and (3) place for the family. To reduce potential bias and assess the
data’s consistency, the authors validated the results, which were then summarized to give
an overview. The analysis was seen as a process of examining and interpreting data to elicit
meaning, gain understanding, and develop empirical knowledge. Empirical data were
collected inductively and after that coded and grouped. Pre-existing theories found within
the previous analysis were compared with data from the following interview.

2.3. Weaknesses of the Study That May Have Affected the Result

By using “Snowball recruiting” instead of collecting a random sample, representative-
ness could not be guaranteed. Therefore, a sampling bias might have occurred.

Snowball recruiting also had an impact on gender distribution. Even though we
encouraged equal participation of both genders, only five men participated in the study.

We used no recording devices during the interviews to get the informants to speak
freely, implicating no independent means to check the accuracy of the notes.

2.4. Ethics

The study followed the ethical guidelines of Norwegian Centre for Research Data that
state that participation in research should be based on information, consent, anonymity and
confidentiality. An informed consent form was given to each informant prior to starting the
interview. Data were collected anonymously so no identifying information was collected
and interviewers’ responses were recorded through handwritten notes. This way, the study
did not require ethical approval [24].

3. Results
3.1. Well-Being and Physical Activity

“Since I struggle with musculoskeletal disorders, I have days where I must pay extra
attention and listen to the body when it needs rest. But gardening helps me to maintain
normal function.” (Informant 1)

“I used to look at weeding as a chore, whereas now it’s a bit like meditation.” (Informant
10)

“Being at my allotment house makes me feel young and active. I have a place to be
with my family, socialize with my friends, and at the same time be physically active.”
(Informant 18)

Our findings show that keeping an allotment is a great form of exercise. Most free
time goes to gardening. Younger members had less time because of childcare and job
requirements. Informants older than 56 spent more time growing plants, weeding, and
carrying out maintenance work. Weather and time of year were the two factors affecting
the amount of activity in the garden. During the winter, only short visits were made to
the garden.

3.2. Life-Style: Experience and Knowledge

“My partner and I have learned a lot about cultivation and got green thumb after acquiring
an allotment garden. We have become better at utilizing the raw materials we have in the
garden.” (Informant 3)

“Through active gardening, I have experienced both physical and mental mastery because
I get to do new things.” (Informant 1)

“I have learned to be more outdoors and become more aware of nature.” (Informant 4)

Spending time in an allotment garden contributes to new knowledge and experiences,
and this contribution had an impact on lifestyle. As Table 1 indicates, all informants
stated that they had gained new knowledge after acquiring an allotment garden. Fruit
and vegetable cultivation, beekeeping, and tree pruning were some of the activities the
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informants mentioned. They affirmed that they gained knowledge through their own
experience, through friends, family, or other gardeners, and that they experienced mastery
through various activities.

Table 1. Usage of the allotment house and social interaction.

31-55 Years (Percentages) 56-85 Years (Percentages)
Stay during season
Full time 1 (25%) 11 (73%)
Part time 3 (75%) 4 (27%)
Garden (social) events and voluntary work
Participated 1 (25%) 8 (54%)
Participated if required 3 (75%) 5 (33%)
Did not participate 0 2 (13%)

Importance of SOC/social interaction

Participated in various

activity groups and events 4 (100%) 13 (87%)
Did not participate in activity 0 2 (13%)
groups or events

Was social with family, friends 4 (100%) 15 (100%)
Was not social with family, 0 0

friends

Gained interest and knowledge (maintenance and gardening)

Learned something new 4 15

Table 1, which is based on the interviews, illustrates that informants over 55 took
more time to participate in social activities or voluntary work. Social interaction was more
important for allotment owners between 56 and 85 years, and all participants expressed the
importance of socializing with family and friends. Finally, all our informants gained interest
and knowledge in growing vegetables and fruits and by maintaining the allotment house.

3.3. Social Activity and Sense of Coherence

“[ think that having access to an allotment garden is the biggest factor that protects
against loneliness, depression, isolation, and diseases. And you get a sense of belonging.
It also helps to even out socio-cultural differences.” (Informant 4)

“The social life in the allotment garden has meant a lot for my health and well-being,
especially during COVID-19. Had it not been for the allotment garden, I probably would
have climbed the walls.” (Informant 5)

As the quotes reveal, social interactions with family, friends, and other gardeners were
and are an important part of life in the allotment community. For most of our informants
the garden can counter loneliness. Particularly, vulnerable people and those over 55 will
find SOC through social interaction with others (Table 1). Our data also showed that the
social environment was especially important among those who spent every day in the
garden during the growing season. This was not the case for allotment owners under 55.
For them, work, childcare, and household activities took up most of their time; therefore,
they could not spend every day in the garden.

Social events are a central part of the allotment garden. Most informants were positive
about attending events. Only 2 of the 19 informants stated that they never or rarely
participated in social events.

The feeling of belonging and social interaction is central to one’s well-being. During
the outbreak of COVID-19 in 2020, two of the informants mentioned that the garden was a
life saver for their mental, physical, and social health.
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3.4. Daily Routine and Physical Activity

“I feel a responsibility to manage the existing natural basis that is in the garden in the
most sustainable way possible.” (Informant 6)

“I feel a responsibility that my daughter should have a nice and green place to grow up.”
(Informant 4)

As our data show, many of the informants” lives centered around he allotment gar-
den. Many informants also mentioned the garden’s positive impact on both physical and
mental health. For instance, informants that recently experienced disruptive situations like
retirement or divorce found allotment activities to be a stabilizing factor in their lives.

Our data also indicate that, by keeping an allotment garden, which requires a lot of
hard work and advanced planning, our informants had the feeling of SOC and mastery
when seeing a project through from start to finish.

3.5. Place for the Family

“I cannot afford a garden and a house. It would have been a completely different upbring-
ing for my daughter if we had not had an allotment garden. There’s the freedom, the
belonging, and things she has learned from being here. She would have had a much poorer
upbringing without the allotment garden. This also applies to many of her friends from
school and the neighborhood.” (Informant 4)

“The allotment house gives me the opportunity to interact with my family and see several
members at the same time. It looks like the garden has been a place where we meet and
have time for each other.” (Informant 17)

“The allotment garden is a great place for all of us. Here, we can also teach our children
where the food comes from.” (Informant 2)

4. Discussion

Communities like those we find at urban allotment gardens are more likely to ex-
perience better self-reported health and well-being [3]. Allotment gardens have been in
existence since 1907, yet we still have little knowledge about their benefits for the people
who tend them [3,25].

4.1. Well-Being and Physical Activity

Salutogenesis predicts that organized physical activity can be a health resource [13,14].
Previous studies have confirmed that an allotment garden lowers the threshold for being
outdoors and socializing with other people [6,8,18]. We found similar results in our study,
indicating that allotment gardens have a significant impact on well-being and physical
health and thereby on the individual’s mental health.

4.2. Knowledge

Living in an allotment garden has provided new knowledge, new skills, new hobbies,
and therefore a change in lifestyle. The experience of learning and mastering has a beneficial
effect on self-development and self-esteem in humans [19]. Genter et al. found that
allotment gardens could facilitate self-development and a sense of mastery [18]. In our
study, several informants described their involvement with activities such as beekeeping,
gardening, organizing social events, or coffee meetings. As other studies [8] show, the
feeling of belonging and SOC is essential for one’s well-being, and we saw how an allotment
garden fulfilled at least some of those needs.

4.3. Mental Health

Green spaces can play an important role in health promotion ([26] Ch. 18). During the
COVID-19 pandemic, there was considerable research about the role of private gardens
and digital nature, which demonstrated that natural environments have the potential to
buffer the impact of stressful events [27]. Lachowycz and Jones suggest that there are
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psychological benefits that can be derived from contact with nature such as stress reduction
and positive emotions [28]. Seen from a salutogenic perspective, physical activity in an
allotment garden has been shown to be a meaningful, comprehensible, and manageable
way for older people to maintain their health [26] and that gardening might help reduce
stress [6,18,29]. In addition, our findings show that gardening can be recommended for
elderly people, ethnical minorities, and people with long-term health challenges by pre-
venting social exclusion. Our finding was also seen in a study by Hajek and Koéning [15,30].

4.4. Social Interactions, Room for Family and Friends, and the Perceived Significance of the
Allotment Garden

SOC is a construct that refers to the extent to which one sees one’s world as compre-
hensive, manageable, and meaningful [27]. In our study, we saw that the nature of the links
between coherence and adaption reinforced each other.

Social interaction is an essential part of everyday life in an allotment garden, and
especially important for vulnerable groups such as, the elderly, migrants, and single
families, for example [30]. Gardeners contribute to and benefit the local environment [4],
which increases social interaction [25]. Several informants pointed out their participation
in various groups and events, and our study results show that carrying out gardening was
important for their well-being.

The allotment garden’s role in residents” well-being must not be underestimated [31].
It is therefore natural to understand that the loss of an allotment garden will affect a
person’s health.

5. Conclusions

Clearly, living in a garden house boosts one’s health and social life and could be an
important facility for vulnerable groups in the population. As our data show, allotment
gardens are experienced as an arena for the inclusion of vulnerable groups such as the
elderly, migrants, or single parents for various reasons. Therefore, our study concludes that
the impact of public allotment gardens is characterized by a social and physically active
lifestyle. Age, life situation, and interests determine how the residents utilize their garden.
A garden has a significant impact on the lives of the owners, family members, friends,
and the public visiting the compound. A garden has a strong impact on perceived health,
well-being, and SOC for the individual, leading to increased outdoor activities and social
interaction. While the findings suggest potential benefits, more comprehensive research is
needed to confirm these outcomes.

Further Research

Further research is needed. Until recently, there have been few scientific studies
on allotment gardens. This study used a qualitative approach and covered only one
of Norway’s allotment gardens. Follow-up studies could include other gardens within
Norway, Denmark, or Austria where allotment gardens are common, and include a balance
of genders, ages, and educational levels.
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Abstract

Background: Urban loneliness is rising worldwide and is a recognised public-health
threat. Nature-Based Social Prescriptions (NBSPs), guided group activities in natural
settings, are being piloted in six cities through the EU project RECETAS. However, in new
contexts such as Marseille, its implementation is constrained by professionals’ limited
knowledge of the concept. Objectives: (i) Exploring how professionals in Marseille (France)
conceptualise NBSPs; (ii) Identifying perceived facilitators and barriers to implementing
NBSPs among residents facing social isolation and loneliness. Methods: Twelve semi-
structured interviews were conducted with health, social-care, and urban—-environment
professionals selected via network mapping and snowball sampling. Verbatim transcripts
underwent inductive thematic analysis informed by Social Representation Theory, with
double coding to enhance reliability. Results: Five analytic themes emerged: (1) a holistic
health paradigm linking nature, community, and well-being; (2) stark ecological inequities
with limited green-space access in deprived districts; (3) work challenges due to the urgent
needs of individuals facing significant socio-economic challenges in demanding contexts;
(4) a key tension between a perceived top-down process and a preference for participatory
approaches; (5) drivers and obstacles: strong professional endorsement of NBSPs meets
significant systemic and institutional constraints. Conclusions: Professionals endorse
NBSPs as a promising approach against loneliness, provided programmes tackle structural
inequities and adopt participatory governance. Results inform the Marseille RECETAS
pilot and contribute to global discussions on environmentally anchored health promotion.

Keywords: loneliness; social isolation; nature-based social prescription; social representa-
tions; qualitative research; urban inequalities; participatory approaches; health promotion;
health inequalities

1. Introduction

Loneliness, defined as the perceived gap between desired and actual social relation-
ships, has become a major public-health determinant [1]. In France, the proportion of
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adults who report feeling lonely “often or almost every day” rose from 19% in 2020 to 29%
in 2022 [2]. This rise mirrors global trends driven by rapid urbanisation, fragmentation of
family ties and, more recently, COVID-19 distancing measures. Chronic loneliness is linked
to a 26% increase in all-cause mortality and is an established risk factor for cardiovascular
disease, depression, and cognitive decline [3]. Despite substantial evidence, loneliness
remains insufficiently acknowledged in public health and social policy and continues to
be predominantly conceptualised as an individual deficit rather than as the outcome of
structural social, economic, or environmental determinants [2,4-6].

Addressing loneliness, therefore, requires systemic, cross-sectoral interventions that
tackle its social and environmental determinants. Social prescribing, as developed within
the UK National Health Service, connects individuals to non-medical community activities,
such as creative workshops, walking groups or volunteering, and has shown positive
effects on well-being and social connectedness [7,8]. Among the different forms of social
prescribing, Nature-Based Social Prescription (NBSP) offers unique potential by leveraging
the restorative, socially connective, and health-promoting qualities of natural environments.
Rooted in the framework of the social determinants of health (SDH), it seeks to address
the combined effects of social isolation, socio-economic deprivation, limited access to
healthcare, and territorial fragmentation in urban settings [9].

In Marseille, France’s second-largest city, these challenges are concentrated in the
northern districts, where most of the 38 Priority Neighbourhoods (Quartiers Prioritaires
de la Ville, QPV) are located and poverty rates are more than double the national aver-
age [10,11]. These areas, shaped by successive migration waves, are home predominantly to
residents of North African, sub-Saharan African and Comorian origin [12]. They experience
intersecting forms of disadvantage, including economic hardship, territorial stigmatisa-
tion, language barriers and limited administrative literacy, which restrict social support
networks and reinforce structural isolation [13]. Vulnerability is not evenly distributed:
young people, low-income older adults, people with disabilities or chronic illness, and
single-parent families in precarious situations are particularly overrepresented among
socially isolated residents [14].

Mobility and environmental inequalities further compound these challenges. Al-
though Marseille is five times larger than Lyon, its public transport network extends only
30 km compared to 73 km in Lyon. In the most deprived districts, 40% of households lack a
private vehicle, limiting access to employment, services and social participation [15]. Green
space provision is equally unequal: despite the Calanques National Park covering 20% of
the city, Marseille offers only 5 m? per inhabitant, six times less than Lyon and far below
the WHO minimum recommendation of 9 m? [16,17]. For many vulnerable residents in
northern districts, these combined mobility and environmental constraints make nature
both physically and symbolically distant, despite its well-documented benefits for health
and social connection.

In this context, loneliness in Marseille reflects the combined impact of social, territorial,
and environmental inequalities. This intersection is precisely where the European project
RECETAS (Reimagining Environments for Connection and Engagement: Testing Actions
for Social Prescribing in Natural Spaces) operates. Launched in 2021, RECETAS pilots
NBSP interventions in six cities: Barcelona, Cuenca, Helsinki, Marseille, Melbourne, and
Prague. The project’s central aim is to reduce loneliness in urban settings by testing and
evaluating an innovative intervention based on NBSP [18]. In Marseille, the focus is on
residents of deprived neighbourhoods who face migration-related barriers and multiple,
overlapping forms of exclusion, placing them at heightened risk of chronic loneliness [19].
To adapt the intervention to this local context, RECETAS designed a co-creative process with

194



Int. |. Environ. Res. Public Health 2025, 22, 1400

local actors, structured in the following three progressive phases: diagnosis, participatory
diagnosis, and co-creation [19]. The initial diagnosis phase sought to build a foundational
understanding of the local context, its challenges, and the network of actors able to propose
nature-based solutions, before the intervention design was co-developed with beneficiaries
in later phases.

As part of this initial diagnosis phase, NBSP was found to be largely unfamiliar: a 2021
mapping of local actors showed that 89% of professionals in Marseille did not know the
term. Understanding how such an unfamiliar concept is interpreted requires an analytical
framework that explains how new ideas are made meaningful. Social Representation The-
ory (SRT) provides such a framework, with the concept of anchoring describing how novel
interventions are incorporated into pre-existing knowledge, values, and practices [20,21].
By situating the study within SRT, the analysis not only explores local perceptions of NBSPs
but also aims to illuminate processes and dynamics that may inform its adoption in other ur-
ban contexts facing comparable socio-environmental challenges. The objective of this study
is, therefore, to explore how professionals in health, social care, and urban—environment
sectors conceptualise NBSP at the outset, and to identify perceived facilitators and barriers
to its implementation.

2. Methods
2.1. Study Design

This study adopted an exploratory qualitative approach. The methodology was
grounded in a constructivist and interpretivist epistemological stance, which holds that
knowledge is co-constructed through interaction and shaped by social and professional
contexts. In this perspective, reality is not considered fixed and objective, but rather the
product of shared meanings emerging through dialogue between participants and re-
searchers. The constructivist stance emphasises that these meanings are context-dependent,
while the interpretivist stance focuses on understanding the subjective experiences and
interpretations of individuals within their specific socio-professional environments.

This positioning aligns with the theoretical framework of Social Representation Theory,
particularly the process of anchoring, through which a new social object, such as NBSP,
is made meaningful based on pre-existing knowledge and shared understandings held
by individuals, for instance, regarding conceptions of health and nature [22]. Based on
the principle that this knowledge is mobilised by actors and accessible through individual
discourse, an inductive approach using research interviews made it possible to explore
the categories and meanings used to construct the concept of NBSPs [23]. Accordingly,
the research design privileged open-ended, flexible questioning and reflexive analysis to
capture the diversity of perspectives. This approach also allowed for the co-construction of
meaning throughout the data collection process. The holistic nature of qualitative inquiry
is especially well-suited to capturing the complexity involved in integrating an emerging
concept such as NBSP across different professional domains, where disciplinary boundaries,
limited institutional recognition, and unfamiliarity with the approach may challenge its
implementation. The study is reported in accordance with the COREQ (Consolidated
Criteria for Reporting Qualitative Research) checklist [24].

2.2. Participants and Recruitment

Participant recruitment was based on a 2021 mapping of local actors. This mapping
took the form of a Social Network Analysis (SNA), conducted in collaboration with Visible
Network Labs via the PARTNER platform. Its objective was to understand how organi-
sations in the pilot cities addressed loneliness and well-being through social prescribing
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and nature-based activities. For the Marseille context, this analysis identified a network of
392 organisations, from which the 12 professionals were ultimately selected to participate
in this study based on the inclusion criteria (see Table 1).

Table 1. Distribution of the sample according to professional affiliation.

Interview Profession Organisation NBSP Domain
1 Educator (o) Social support drop-in centre S
2 Coordinator (0) Local non-profit association S
3 General practitioner (o) Primary healthcare unit H
4 Manager (dm) Regional public health agency H
5 Head of service (0) Shelter and social reintegration centre S
6 Project officer (dm) Municipal urban agriculture initiative UN
7 Project officer (o) Municipal urban agriculture initiative UN
8 Coordinator (dm) Puﬁglﬁ? ?:2;2i$::an H
9 General practitioner (o) Hospital-based healthcare unit
10 Project officer (dm) Regional public health agency UN
11 Coordinator (dm) Municipal environmental department H

Volunteer, Association

12 President (o)

Community gardening association UN

NBSP domain: H = Health; S = Social action; UN = Urban nature. Role: (dm) = Decision-making; (0) = Operational.
Participants were selected to ensure coverage of all three domains and representation of both decision-making
and operational roles.

Drawing on the Marseille dataset, the sample was constructed using purposive sam-
pling, supplemented by snowball sampling [25], where initial participants meeting the
inclusion criteria were first identified from the SNA list and invited to participate. This
extended recruitment to actors not captured in the original mapping and ensured sectoral
diversity across fields such as health, social work, urban planning, and environmental
NGOs. The inclusion criteria were twofold: (1) representing key NBSP domains (health,
social action, urban nature) and (2) holding either a decision-making or operational role, to
capture representations across different hierarchical levels. Recruitment and preliminary
analysis were conducted iteratively, with interviews transcribed and coded in parallel to
identify emerging themes. Thematic saturation was considered reached when two con-
secutive interviews yielded no new codes or substantial insights relevant to the research
objectives. This point occurred after the tenth interview, with two additional interviews
conducted to confirm it. This resulted in a total of twelve participants [26].

2.3. Data Collection

Twelve semi-structured interviews (SSIs) were conducted in person, each lasting be-
tween 45 and 75 min. The interviews took place at participants” workplaces or, in two cases,
in neutral public spaces to ensure confidentiality and participant comfort. All professionals
were informed of the study’s objectives and the voluntary nature of their participation.
They were also informed that no nominative data (direct or indirect) would be collected.
Verbal informed consent was obtained prior to each interview, in accordance with ethical
standards for minimal-risk qualitative research [27]. The NBSP intervention in Marseille
was approved by the Ethics Committee of the University of Aix-Marseille (N/Ref: 2023-01-
05-03). With participants” authorisation, all interviews were audio-recorded and transcribed
verbatim for analysis. The interviews were conducted by a health psychologist trained
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in qualitative methods and discourse analysis, ensuring both methodological consistency
and sensitivity to the personal and professional dimensions explored. The interviewer
maintained a reflexive stance throughout the research process, acknowledging her profes-
sional background in health psychology and prior involvement in the RECETAS project,
and considering how these might influence data collection and interpretation. The wider
research team, which included public health specialists, social scientists, and environmental
health experts, regularly discussed how their diverse disciplinary backgrounds, profes-
sional experiences, and positions within the project could shape the interpretation and
emphasis of specific themes. A reflexive journal was kept to document potential biases and
analytical decisions. Each interview began with a free-association task in which profession-
als were asked to spontaneously cite four words or ideas that came to mind upon hearing
the term “Nature-Based Social Prescription”. (prompt: “Please tell me the four words,
expressions, or ideas that spontaneously come to mind when you hear "Nature-Based Social
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Prescription’”). This technique, commonly used in research on social representations, is
designed to elicit immediate associations and latent representations prior to engaging in a
guided discussion [23]. Unlike some approaches that analyse these evocations in isolation,
it was decided to incorporate them directly into the broader thematic analysis, consistent
with a holistic interpretation of meaning construction on a new social object such as NBSP.

The remainder of the interview followed a semi-structured guide organised around
five thematic areas: (1) professional role and positioning; (2) professional experiences with
the target populations; (3) perceptions of loneliness and well-being; (4) the role of nature in
health and social action; (5) conditions for the appropriation of NBSP and the involvement
of target groups. The guide was developed collaboratively by the research team, piloted
with two professionals from outside the study sample, and refined for clarity and relevance
before data collection began.

2.4. Data Analysis

All interviews were transcribed verbatim in their original language (French) and
analysed using an inductive thematic analysis following a six-step approach [28]. Data
management and coding were facilitated using NVivo 12 software (QSR International,
Melbourne, Australia), which allowed for the systematic organisation of codes and themes.
After an initial immersion phase involving repeated readings of the transcripts, each inter-
view was systematically coded into distinct units of meaning, which were then grouped
to form potential initial themes. To ensure reliability, this initial coding was conducted
independently by two health psychologists, who then met to compare their coding, resolve
discrepancies, and establish a consensual coding scheme. This scheme was subsequently
applied to the entire dataset, focusing on identifying commonalities and differences across
interviews. A comparative matrix in NVivo mapped convergences and divergences in
coding, allowing the naming and hierarchical organisation of final themes and sub-themes.
The process also examined differences and similarities in representations according to
professional sectors (health, social, urban/environment) and hierarchical roles (operational
vs. decision-making).

This combined integration of spontaneous discourse from the free-association task and
more developed reflections enabled a nuanced interpretation of the anchoring processes
shaping professionals” emerging representations of NBSP. As an additional validation
strategy, preliminary themes were discussed within the research team to ensure interpretive
coherence and minimise individual bias. However, no formal member checking with
participants was conducted, due to time constraints and the exploratory nature of the study;,
which prioritised timely thematic synthesis over iterative participant validation.
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3. Results

Thematic content analysis revealed five major themes and thirteen sub-themes, as
detailed in Table 2. These themes are: (I) a holistic conception of health, community, and
nature; (II) structural inequalities in Marseille; (III) populations facing cumulative disad-
vantage; (IV) pathways toward participation and recognition; (V) barriers and facilitators
to NBSP implementation.

Table 2. Thematic structure of the analysis: key themes and sub-themes regarding the implementation

of NBSP.
Theme Sub-Themes
1 Health as a multidimensional and interconnected phenomenon
A holistic conception of 2 The need for social belonging as a core human experience
L health, community, 3 Perceived continuity between humans and nature
and nature
4 Nature-based activities as catalysts for social connection
1 Structural inequalities 5 Urban living conditions as a barrier to well-being
' in Marseille 6 Reproduction of social inequalities through unequal access to nature
Populations facing 7 A focus on basic needs limiting long-term engagement
I . .
cumulative disadvantage 8 Expressions of psychosocial distress among target groups
Pathways toward 9 Conditions for meaningful public participation
Iv. o o
participation and recognition 10 Recognition of local knowledge and lived experience
11 Difficulties in engaging structurally isolated populations
V. Barriers fand fac111tatqrs to 12 Institutional constraints and top-down dynamics
NBSP implementation
13 Enablers of NBSP implementation

3.1. A Holistic Conception of Health, Community, and Nature

This first theme comprises three sub-themes: an ecosystemic view of health, the
fundamental role of social belonging, and nature as a vital and socially mediating entity,
each with distinct yet interconnected dimensions.

Professionals consensually articulated an integrated vision of health, nature, and
community. Health was unanimously described as a dynamic ecosystem involving multiple
interacting factors. One professional explained that basic needs like eating and housing
are often considered priorities, “without realizing that this is already part of global health”
(SSI9). In this ecosystemic view of health, the focus was on the interdependence between
physical, social, and environmental conditions as structural determinants of well-being,
rather than on isolated factors. This perspective primarily emphasised the systemic and
environmental context in which health is maintained.

Following this, the social belonging dimension, raised by 11 out of 12 professionals
across all sectors, referred specifically to the perceived need to feel part of a group or
community. Whereas the ecosystemic view addresses macro-level interconnections between
health, society, and the environment, social belonging was described at the micro- and
meso-levels, focusing on interpersonal bonds, emotional support, and collective identity.
Together, these two dimensions were presented as complementary components of an
“interdependent well-being” framework. Most professionals (10 out of 12) stated that
nature-based interventions foster strong social bonds. One professional highlighted the
need to “feel surrounded, to feel like we belong to a community, even if it’s just for the
duration of a one-hour activity” (SSI 6), while another described interventions such as
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NBSP as enabling a “social encounter between inhabitants of the same neighbourhood or
building” (SSI 10).

Finally, nature was perceived as a foundational element, “what keeps us alive” (SSI 12),
and as a means of connection, helping to “break symbolic barriers” (SSI 3). All but one
professional (11 out of 12) described nature as both a vital need for humans and a socially
mediating entity, often anchored in familiar and positively valued symbolic meanings.
Within the Social Representation Theory framework, this symbolic anchoring positions
nature as a universally recognisable and culturally shared reference point that facilitates
inclusion, trust, and shared purpose in social interactions. A spiritual dimension to this
ontological connection was mentioned by nine professionals across all sectors, and was
described as an intrinsic part of the relationship with nature rather than a separate belief
system. Nature was described as a superior and autonomous entity that surpasses us, is
intrinsically beautiful, and universal across all cultures. One professional stated, “it seems
to me that spirituality is completely part of the relationship with nature. We are part of
a whole” (SSI 5). This shared vision was seen as favourable to the acceptance of NBSP,
which was perceived as a logical extension of this interdependent and holistic perspective.
While this shared holistic vision provides a strong conceptual basis for NBSP, professionals
also emphasised that its translation into practice is shaped—and often constrained—by the
structural inequalities specific to Marseille’s urban environment.

3.2. Structural Inequalities in Marseille

This theme comprises two sub-themes: what 10 out of 12 professionals described as a
“hostile environment”, referring to disadvantaged neighbourhoods of Marseille, and the
unequal distribution of natural spaces. Professionals described Marseille’s urban context as
a significant barrier to well-being, pointing to a stark imbalance between concrete and green
areas. This is illustrated by comments such as, “In my neighbourhood, there’s concrete
everywhere, not even a single tree” (SSI 3). According to professionals, this perception
of hostility was fuelled by the degraded state of the built environment, dense housing
conditions, traffic congestion, and noise, which together contributed to an atmosphere they
perceived as “difficult to live in, noisy, and tiring” (SSI 16). As one professional summarised,
“living in Marseille is in itself a factor of stress, and when you add precarity on top of that,
it’s really hard to breathe” (SSI 7).

This challenging environment is marked by a starkly unequal distribution of natural
resources. This point was highlighted by six professionals, specifically among field actors
and institutional representatives from the health and social sectors, and was seen as a social
divide. This is highlighted by observations like, “in the chic neighbourhoods there’s green-
ery, and in the others much less” (SSI 11), framing nature access as a ‘luxury’. Consequently,
even major assets like the Calanques National Park, described as a “green lung”, are con-
sidered difficult to access for certain populations. Access is limited not only by physical
distance but also by a combination of social and symbolic barriers. The theme of symbolic
barriers, identified by six professionals from nature institutions, health institutions, and
local social actors, refers to situations where residents felt “out of place” in certain spaces or
perceived them as “not meant for them.” Past negative experiences sometimes reinforced
this sense of exclusion. These structural and symbolic inequalities directly shape the lived
realities of the target populations for NBSP, influencing not only their access to nature but
also their capacity to participate in community-based health initiatives.
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3.3. Populations Facing Cumulative Disadvantage

This theme is structured around three sub-themes: the effects of precarity on social
isolation and loneliness, specific barriers to participation, and the potential of nature as a
resource for social recognition.

Professionals from health institutions, local health actors, and local social actors
described the target populations as facing multiple and intersecting forms of disadvantage.
They referred to situations of “uprooting” (SSI 1), loss of reference points and social status,
often intensified by stigma. One professional described them as a “politically easy target”
(SSI9). This demanding work context, professionals reported, is dominated by a “very
short-term vision” (SSI 9), as their efforts are constantly focused on addressing target
populations” primary concerns. Basic physiological needs, such as housing and food,
were reported as dominant concerns: “finding housing, food, a roof over their heads”
(SSI 6). Several specific obstacles to participation were highlighted, including “language
barriers”, “cultural practices” (SSI 9); institutional mistrust: “fear of being caught by the
police on the way” (SSI 9); and significant symbolic barriers that confine individuals to
their immediate surroundings: “outside of their housing estate they don’t dare to go out,
it’s complicated for them. .. Even their knowledge of their own city...” (SSI 10). According
to four professionals from health institutions, nature institutions, and local social actors,
this last observation reflects not only practical constraints but also internalised forms
of exclusion, illustrating the “symbolic barriers” theme. These descriptions may also
reflect a degree of distance between service providers and beneficiaries, underscoring the
importance of critically reflecting on professionals” own positionality to avoid reinforcing
an us-versus-them perspective.

Nevertheless, five professionals identified nature as a potential vector for recovery of
competence and personal recognition, especially for individuals with a rural background
who could reconnect with past agricultural skills. It was seen as a way to restore self-esteem
and competencies: “it shows them they haven’t lost their skills” (SSI 1). Some individuals,
particularly women, were reported to have explicitly asked professionals for access to
natural spaces: “they ask to go out and ask for access to nature” (SSI 4). Addressing
these cumulative disadvantages requires strategies that go beyond access, focusing on
empowerment and co-construction of solutions with communities.

3.4. Pathways Toward Participation and Recognition

This theme comprises two sub-themes: the importance of participatory design and
empowerment, and the tensions surrounding the term “prescription.”

The first sub-theme, mentioned by a majority of professionals across all sectors, empha-
sised the need for a participatory approach, starting with a diagnosis of needs developed
with the community itself. They expressed the desire to “start from [people’s] experiences
and the lessons they draw from them” (SSI 5), and to build on their internal resources,
asking, “How to help the other find their own solutions. . . starting from their experiences,
that’s what’s important” (SSI 5). Some suggested forming a “core group to drive the pro-
cess” (SSI 12), often composed of both professionals and motivated community members,
whose responsibilities could range from co-designing activities to participating in key
decision-making steps. Others highlighted the value of “close, hands-on support” (SSI 10),
such as accompanying participants during the first sessions, providing regular feedback, or
facilitating peer support groups, with the ultimate goal of fostering autonomy. Assigning
responsibilities was described as “highly empowering and ego-boosting” (SSI 1).

The second sub-theme, concerning the semantic tension surrounding the term “pre-
scription,” was raised by all actors except local health actors. The critique of the term
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mainly focused on its association with medical authority and an asymmetrical power
dynamic. Some professionals argued, “Prescription sounds like a medical order. That’s not
what we want, we want to start from them” (SSI 6), highlighting a resistance to a top-down
approach. At the same time, others perceived the prescription as a motivating element:
“It provides structure, it’s reassuring for patients, they know it’s not just a walk” (SSI 10).
Interestingly, local health actors did not explicitly comment on the term “prescription.”
For them, as healthcare professionals, the strength of the programme lies precisely in its
capacity to function as supportive care, complementing medical treatment rather than
imposing an external mandate. This professional perspective reflects an understanding
of prescription not only as a formal directive but as a means to legitimise and integrate
the intervention within the healthcare pathway. However, the very terminology used to
describe NBSP emerged as a point of contention among professionals.

3.5. Barriers and Facilitators to NBSP Implementation

This final theme includes four sub-themes related to territorial constraints, limited
institutional resources, identity-based levers, and a shared set of professional values.

Professionals from all sectors identified several structural barriers to the implementa-
tion of NBSP. For instance, a lack of nearby green spaces and difficulties accessing natural
sites like the Calanques were mentioned by eight professionals. These territorial constraints,
often linked to transportation issues, the spatial layout of urban areas, and, in some cases,
perceived safety concerns, limit the ability of professionals to fully apply NBSP princi-
ples in practice, sometimes forcing adaptations or compromises. Operational constraints
also emerged among local actors from health and social sectors, who reported workload
saturation: “We're already overloaded, we can’t do everything” (SSI 8). Furthermore,
professionals highlighted the inherent difficulty of mobilising and sustaining involvement
over time, noting that for multi-vulnerable individuals, “if you ask people to commit
long-term, it’s complicated” (SSI 11).

At the same time, several facilitators were identified. First, the alignment of NBSP
principles with existing professional values was perceived as a key lever, noted by most
professionals across sectors. This process can be understood as the anchoring of a new social
representation (NBSP) within pre-existing professional knowledge, as one professional
noted: “We're not inventing anything new, we're just putting a framework around what
we already do” (SSI 11). This anchoring helped professionals persevere despite external
constraints and bridged the semantic and institutional practice levels. Second, nature was
unanimously seen as a powerful vehicle for restoring self-esteem: “It helps them regain
confidence because it’s not medical, it’s alive” (SSI 1). This motivating factor supports
engagement, even when structural barriers exist. Furthermore, NBSP was considered
replicable for other populations by professionals from health and nature sectors, as one
professional noted: “these people are participating in a pilot project that could later serve
other publics” (SSI 7). Finally, a strong sense of social urgency in response to growing
loneliness and social isolation reinforced the perceived necessity of the NBSP intervention.
Together, these barriers and facilitators illustrate both the structural challenges and the
professional commitment that shape the current and future implementation of NBSP,
paving the way for a discussion on its scalability and transferability.

Ultimately, results showed that conceptualisations of NBSPs are shaped by two inter-
secting dimensions: sectoral affiliation (health, social action, urban nature) and hierarchical
role (operational vs. decision-making). Operational actors, across all sectors, tended to
anchor NBSP in their day-to-day realities, emphasising logistical feasibility, immediate
participant needs, and the value of relational proximity. Decision-makers, by contrast, often
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framed NBSP within strategic and programmatic narratives, focusing on alignment with
policy frameworks, institutional mandates, and long-term scalability. Sectoral perspectives
further refined these patterns: health professionals tended to interpret NBSP through
integrated care and public health paradigms; social action professionals foregrounded
empowerment and community development; and urban nature actors emphasised eco-
logical accessibility and environmental justice. These cross-cutting patterns enrich the
understanding of how NBSP is anchored across different professional contexts and set the
stage for the discussion of its broader implications.

4. Discussion

Thematic analysis, interpreted through the lens of Social Representation Theory, high-
lighted the dynamics through which NBSP is appropriated by mobilising pre-existing
knowledge related to nature and health, and social and territorial inequalities. Within
this framework, the process of anchoring unfolds along three main axes: (1) a consensual
anchoring of NBSP in a holistic vision of health and nature, connected to established
health promotion and environmental psychology frameworks; (2) its perceived relevance
for addressing Marseille’s pronounced territorial inequalities; and (3) a paradox between
participatory ideals and practical barriers to implementation, crystallised around the term
“prescription”, which reflects tensions between empowerment and medicalisation.

4.1. Anchoring NBSP in a Representation of Nature as a Lever for Biopsychosocial
Health Promotion

Receptiveness to the concept of NBSP is closely linked to its anchoring in a widespread
social representation of nature as a fundamental pillar of health. This anchoring oper-
ates through multiple theoretical traditions: health promotion, which offers a systemic,
equity-oriented approach linking social and environmental determinants; environmental
psychology, which emphasises nature’s restorative and relational benefits; and the One
Health approach, situating these benefits within the broader interdependence of human,
animal, and ecosystem health.

In this perspective, nature connection is framed as a determinant of well-being that
goes beyond the biomedical model, supporting individual autonomy and social belonging
through interaction with natural environments. This understanding aligns with the Ottawa
Charter [29] and subsequent health promotion models, which conceptualise health as a
complex, intersectoral and multi-level framework involving diverse actors, participation,
and empowerment [30]. The benefits of nature align with key theories in environmental
psychology, particularly Ulrich’s stress reduction theory and Wohlwill’s characterisation
of the qualities of nature-based experiences. Ulrich posits an innate biophilia, whereby
nature constitutes an intrinsically soothing and aesthetic environment capable of alleviating
the anxiety associated with loneliness [31]. Wohlwill further identifies four experiential
qualities of nature: its autonomous character, whose organic growth and transformations
inspire wonder; its visual properties, perceived as more ordered and predictable than urban
spaces, which foster a sense of safety; its capacity to slow down vigilance mechanisms; and
its profound symbolic meanings [32]. For some, the connection between nature and health
extends beyond well-being to encompass identity formation, reflecting the principle that
nature and the self are closely intertwined across individual life trajectories [33].

The anchoring of NBSP is thus both collective and individual, resonating with deeply
personal experiences. In SRT terms, this anchoring not only shapes how nature is un-
derstood but also legitimises its use as a lever for health promotion. By acting on both
individuals (through emotional relief) and environments (through the creation of opportu-
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nities for social interaction), nature addresses loneliness on two levels. Immersion in nature
can reduce both emotional and social loneliness by fostering community integration [34].
From this perspective, loneliness is framed as a rupture in the relationship between human
well-being and the surrounding social-natural environment. This view resonates with
broader contemporary approaches, such as the One Health concept, which emphasises
the interdependence of human, animal and ecosystem health [35]. It also foreshadows the
perspective of Planetary Health, in which loneliness may be interpreted as a symptom of
a fractured relationship between human civilisation and global natural systems [36]. In
Marseille, NBSP’s positive reception among professionals reflects not only interest in an
innovative intervention, but also a deeper need to repair these human-nature connections.
Future research should assess the robustness of this anchoring across sectors and analyse
how it is operationalised within institutional constraints.

4.2. Territorial Disparities in Marseille as Drivers of Health and Loneliness Inequalities

While the idea of nature as a source of well-being is broadly universal, its application
through NBSP is anchored in the specific context of Marseille. NBSP is seen as a targeted
response to territorial fractures, which, as shown by the analysis of social determinants
of health in the city, directly contribute to residents’ social vulnerability and experiences
of loneliness.

The city exhibits marked contrasts between the dense, under-resourced northern
districts and the more affluent southern neighbourhoods. This reflects the concept of
the social gradient in health, showing how differences in income and living conditions
translate into observable disparities in health outcomes [37]. Such a context constitutes a
form of environmental injustice, where those most exposed to loneliness due to economic
precarity also face limited opportunities for informal social encounters as a result of poor-
quality public spaces. From an SRT perspective, these challenges can be understood as
symbolic barriers anchored in representations of certain urban areas as inaccessible or
socially inappropriate. Past negative experiences may reinforce these perceptions, fostering
exclusion and self-stigmatisation, which in turn encourage avoidance behaviours and
intensify social isolation. This process creates a second, territorially based determinant of
social isolation.

Structural barriers, such as mobility constraints, further exacerbate this dynamic. In
Priority Neighbourhoods, limited public transport and the absence of private vehicles
for many households reinforce geographic confinement and limit access to larger natu-
ral areas [15]. These constraints are perceived not only as practical obstacles but also as
disincentives to participation, resulting in avoidance of long or unfamiliar trips, reduced
activity participation, and reliance on poor-quality local spaces. From a Social Representa-
tion Theory perspective, such constraints anchor NBSP in a representation of Marseille as
fragmented, influencing which solutions are deemed legitimate, and favouring proximity-
based, culturally adapted interventions. This interpretive lens also shapes which forms
of “nature” are perceived as accessible, acceptable, and meaningful for target populations.
This territorial dimension of loneliness is inseparable from its psychosocial consequences.
As the literature highlights, loneliness is closely associated with stigma and is often ex-
perienced through shame and self-deprecation, leading to social avoidance [2,4-6]. The
relevance of NBSP lies precisely in its potential to address these psychological barriers
by reducing fear of judgement, restoring self-esteem, enhancing recognition of individual
strengths, and deconstructing internalised obstacles to social connection.
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4.3. The Tension Between an Empowerment Ideal and a Perceived Top-Down Intervention Model

The implementation of NBSPs among vulnerable populations reveals a central para-
dox, oscillating between a philosophy grounded in empowerment and a form of pragma-
tism shaped by structural determinism.

On the one hand, professionals express an intervention ideal strongly aligned with
humanistic approaches. Starting from lived experiences and supporting the search for
self-defined solutions directly echoes Rogers” person-centred approach [38]. This ideal
corresponds to what is referred to as praxis: an action aimed at recognising the other as the
main agent of their own autonomy, particularly in their effort to overcome loneliness [39].
However, this ideal of doing with comes into sharp contrast with an analysis of benefi-
ciaries’ living conditions. To justify the difficulty, or even the impossibility, of fostering
participation, frequent reference is made to Maslow’s hierarchy of needs [40]. In their
view, it is unrealistic to expect engagement in needs for belonging or self-actualisation,
even though these needs are central to alleviating loneliness, when basic physiological
and safety needs remain unmet. This reasoning, which attributes vulnerability to external
structural factors, aligns with Strauss’s perspective, in which vulnerability is understood
as the product of social processes embedded in everyday life [41].

This is where the paradox emerges. While professionals are clearly attuned to the
structural determinants of loneliness, some accounts suggest a tendency to reassign respon-
sibility back onto individuals. Within the framework of Social Representation Theory, such
categorisation reflects one of the core social functions of representations, namely the classifi-
cation of individuals and groups in ways that can legitimise existing power relations. In this
case, the implicit distinction between participants and non-participants risks reinforcing
social boundaries instead of dismantling them. This dynamic risks legitimising exclusion
rather than dismantling it, thereby constraining the transformative potential of community-
based interventions such as NBSPs. This tension reflects an ambivalent framing of the
problem, situated somewhere between structural approaches and individualising models.
As suggested by Abric, such a stance may also reflect a representation of the social worker’s
role as primarily assisting individuals in difficulty, rather than engaging in complex efforts
to dismantle mechanisms of social exclusion [42]. This ambivalence underscores the need
for a paradigm shift in health promotion, favouring community-based and systemic action,
such as that proposed by NBSP.

The paradox between participatory ideals and pragmatic constraints is clearly il-
lustrated by the semantic debate surrounding the term “prescription”. The term is far
from neutral. It crystallises tensions between two models of intervention and reveals
competing professional cultures. In the nature and social sectors, it is anchored in a rep-
resentation of medical authority that is hierarchical and potentially exclusionary, often
perceived as paternalistic and incompatible with empowerment logics. In the health sector,
by contrast, “prescription” fits more easily into care pathways, conveying legitimacy and
structured support. In SRT terms, these contrasting interpretations reflect two anchoring
processes: one embedding the term in integrated care pathway representations, the other
in representations of medical authority. In line with previous work in health promotion,
practitioners have suggested replacing the term “prescription” with alternative expressions
such as “referral” or “well-being pathway,” which could better align with participatory
and empowerment-oriented approaches by reducing the imprint of medical authority. Con-
sidering such terminology shifts could help broaden NBSP’s legitimacy and acceptability
across both professional sectors and community stakeholders.

These divergences show how terminological choices can reproduce sectoral boundaries
and power relations. They also illustrate how language can be used strategically to align
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NBSP with participatory health promotion principles. Ultimately, this tension risks shifting
NBSP from a collective, structural intervention towards an individualising model. Yet
loneliness is linked not only to individual experiences but also to social networks, civic
participation, and social recognition. By mobilising nature as a non-stigmatising third space
that fosters collective narratives and strengthens cohesion, NBSP can reduce emotional
loneliness, restore self-worth, and reactivate local social dynamics.

Despite the paradoxes observed, NBSP retains the potential to repair social bonds,
transforming loneliness into an experience that can be shared, tolerated, and even used as
a foundation for mental well-being.

5. Limits

This study presents several contextual, methodological, and epistemological limi-
tations. First, the specific context of Marseille, marked by significant territorial dispari-
ties, a particular urban geography, and high levels of social precarity, constitutes both a
source of analytical richness and a limiting factor for the transferability of the findings to
other settings.

From a methodological perspective, the sample size, although aligned with qualitative
standards in terms of thematic saturation [26], does not allow for generalisation of the
results, particularly regarding the relationship between professional affiliation and social
representations and the specific context of the study, conducted in Marseille. Furthermore,
the absence of interviewee feedback (member checking), although justified by the intention
to preserve the spontaneity of responses, limits the external validation of the interpretations.

A further limitation is the absence of direct perspectives from beneficiaries in this
phase of the study. However, the participatory diagnostic phase of the RECETAS project
involved co-constructing a menu of NBSP activities through participatory methods, thereby
including beneficiaries. This process allowed for a more refined understanding of the needs
of those directly concerned, while the present study specifically focused on understanding
how NBSP is integrated into professional practices.

Regarding the analysis, although conducted with rigour, it inevitably involves a
degree of subjectivity inherent in qualitative approaches. The complementary use of textual
analysis software could have further enriched the interpretation. Likewise, while the
decision to integrate free associations into the overall thematic analysis is consistent with
an interpretative stance, some readers might question the absence of a distinct structural
or prototypical analysis, which could have shed additional light on the underlying socio-
cognitive dimensions.

Practical Implications for NBSP Implementation

This study led to the formulation of a set of operational recommendations that sub-
sequently guided the implementation of NBSP in Marseille. Rooted in both the specific
territorial context and the principles of health promotion, these actions aimed to strengthen
the relevance, effectiveness, and equity of NBSP as a strategy to address loneliness.

To enhance accessibility, NBSP was primarily implemented in priority neighbour-
hoods, in partnership with locally embedded professionals. A set of progressive and
adaptable activities, such as nature walks and gardening workshops, was co-designed
with professionals and the target populations during the second and third phases of the
co-creation process of RECETAS. These included a participatory diagnostic phase and the
collective definition of a panel of NBSP activities. Five focus groups supported this process,
which aimed not only to foster empowerment by valuing individuals” own resources but
also to build a shared culture around care, social connection, and nature. Professional re-

205



Int. |. Environ. Res. Public Health 2025, 22, 1400

flexivity was also supported through interprofessional exchange sessions designed to foster
a common culture. Finally, a mixed-methods evaluation was implemented to assess lived
experience, changes in perceived loneliness, well-being and quality of life outcomes. By
integrating environmental, social, cultural, and psychological dimensions, NBSP emerges
as a systemic response to the multidimensional determinants of loneliness. This study
highlights that this approach is positively received by professionals due to its grounding in
a holistic view of health and in shared representations of nature as a source of well-being
and social connection. In relation to the semantic discussions raised earlier, at this stage of
the project, and in coherence with the other pilot teams involved in RECETAS, no change
in terminology has been implemented locally. The decision to retain or adapt the term
“prescription” will be revisited collectively at the end of the project, once all pilot sites
have gathered empirical evidence on its acceptability and impact. This staged approach
allows for cross-context learning while maintaining a consistent vocabulary during the
initial implementation phase.

6. Conclusions

In the Marseille context, marked by significant territorial inequalities, NBSP is per-
ceived as an innovative lever for disrupting mechanisms of social exclusion. The uniqueness
of this territory lies in the coexistence of diverse natural environments, offering a distinctive
potential to create spaces for social encounters where nature can function as a relational
third place, safe and non-stigmatising. It is precisely this collective dimension that NBSP
aims to strengthen by facilitating the emergence of new shared narratives and reinforc-
ing psychosocial cohesion at the local level. Its anticipated effects include a reduction
in emotional loneliness (by alleviating the feeling of facing difficulties alone), subjective
enhancement (through a renewed sense of belonging and social usefulness), and reconnec-
tion with others through the reactivation of localised social dynamics (renewed contacts,
integration into other activities). Thus, despite the paradoxes identified and supported by
other works that have studied the representation of nature in Marseille and shown both the
richness of its peripheral natural spaces and a fragmented urban nature, ref. [43] NBSP may
act as a genuine mechanism for repairing social bonds, contributing to a transformation
of loneliness into a shareable, more tolerable experience, and even a potential foundation
for the restoration of mental well-being. However, this dynamic encounters structural
tensions. Although professionals advocate for participatory ideals, they are confronted
with the material and psychological constraints of the target populations, which may lead
to more top-down forms of intervention than initially envisioned. These findings invite us
to consider NBSP not merely as a sector-specific innovation but as an opportunity to renew
public health paradigms.

Firstly, it suggests the need to explicitly frame the reduction in emotional loneliness
and the strengthening of social belonging as central objectives. To achieve its full potential,
NBSP must move beyond the boundaries of individual interventions and be embedded
within a collective and contextualised strategy, supported by ambitious public policies
and training programmes that promote professional reflexivity and active beneficiary
involvement. Secondly, NBSP, as a new social object and intervention in France, derives
its meaning from a deep interdependence between health, natural spaces, and social
relations. The recognition of this interdependence implies an integration of human and
ecosystem health, a concept known as Planetary Health [36]. This holistic and integrative
representation of health, through which the interviewed professionals understand NBSP,
also reflects a shift towards an ecological model of public health [44]. This new ecological
public health transcends individualistic preventive and curative approaches and, much

206



Int. |. Environ. Res. Public Health 2025, 22, 1400

like the field of health promotion, calls for a consideration of social determinants of health
at the macro level and an expanded responsibility for health across disciplines beyond
traditional healthcare boundaries.

A further significant finding is the profoundly relational character of NBSP, where
nature is conceptualised as a resource for developing social bonds. This characteristic
suggests reframing ecology itself (and by extension, the ecological public health model
previously cited) in a resolutely relational orientation, thinking of ecology as the possibility
of forging connections between humans, and between humans and natural spaces [45].
This notion is supported by previous research on the social representations of nature,
which has highlighted the importance of introducing relational values (between people
and between people and nature) to develop systemic strategies around nature and human
well-being [46].
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Abstract

As the prevalence of public discourse pertaining to loneliness increases, digital interven-
tions, such as artificial intelligence companions, are being introduced as methods for
fostering connection and mitigating individual negative experiences of loneliness. These
tools, while increasing in volume and popularity, operate within and are shaped by the
same engagement-driven systems that have been found to contribute to loneliness. This
meta-narrative review examines how algorithmic infrastructures, which are optimized for
retention, emotional predictability, and behavioural nudging, not only mediate responses
to loneliness but participate in its ongoing production. Flattening complex social dynamics
into curated, low-friction interactions, these systems gradually displace relational agency
and erode users’ capacity for autonomous social decision making. Drawing on frameworks
from communication studies and behavioural information design, this review finds that
loneliness is understood both as an emotional or interpersonal state and as a logical con-
sequence of hegemonic digital and technological design paradigms. Without addressing
the structural logics of platform capitalism and algorithmic control, digital public health
interventions risk treating loneliness as an individual deficit rather than a systemic out-
come. Finally, a model is proposed for evaluating and designing digital public health
interventions that resist behavioural enclosure and support autonomy, relational depth,
systemic accountability, and structural transparency.

Keywords: loneliness; digital technologies; artificial intelligence; design; public health;
digital public health

1. Introduction

Reports of loneliness have surged since the onset of the COVID-19 pandemic, draw-
ing renewed attention to what public health officials now describe as a global crisis [1].
Recent policy analyses underscore that loneliness is increasingly framed not only as a
personal health issue but also as a policy concern, with clear technological dimensions [2,3].
Goldman and colleagues [2] provide a cross-national review of loneliness and social iso-
lation policies, noting that many governments now explicitly include technology-based
interventions in their strategic plans. In the UK, additional studies by Jentoft and col-
leagues show how political discourse around loneliness often situates older adults within
narratives of digital inclusion, even as these narratives risk oversimplifying structural
inequities [3,4]. In 2020, 54% of Canadians and 36% of Americans reported heightened
feelings of isolation, a marked increase from previous years [5,6]. Hawkley [7] similarly
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emphasizes that public policy must grapple with both the social determinants of loneliness
and the role of emerging technologies in shaping them. Although loneliness is not formally
classified as a mental illness in the Diagnostic and Statistical Manual of Mental Disorders
(DSM-5-TR) [8], it is deeply entangled with mental health outcomes, including depres-
sion [9], and is linked to significant physical health risks such as cardiovascular disease and
early mortality [10]. Developmental perspectives add further nuance, as Hang et al. [11]
highlight how chronic loneliness can take root early in life, with digital environments
playing a formative role in either buffering or exacerbating social disconnection. Now
described as a “parallel pandemic,” the crisis of disconnection has persisted even as the
stigma surrounding loneliness has shifted in its cultural weight [12,13]. In response, digital
intervention (i.e., artificial intelligence companions, chatbots, and social wellness apps)
have emerged as scalable, accessible tools that have shown promise in fostering emotional
support and facilitating connection, particularly for older adults and geographically or
socially isolated individuals [13-19].

Despite these advantages, the literature on human—computer interaction (HCI) and
design studies suggest the same digital infrastructures designed to alleviate loneliness are
implicated in its ongoing production [20-26]. This paradox highlights a deeper tension at
the intersection of public health, design, and algorithmic media: while Al systems may
mediate individual experiences of disconnection, they are also structurally embedded
within platform logics that prioritize engagement, predictability, and behavioural nudging
over relational depth. In other words, the systems offering therapeutic solutions are often
architected around the same imperatives that displace meaningful social interaction in the
first place.

The roots of this contradiction lie, in part, in transformations to how information is
filtered, circulated, and experienced in digital life. Gatekeeping theory, once central to
media and communication studies, described the editorial decisions made by individuals,
journalists, broadcasters, editors about what entered the public sphere [27]. The gate was
visible and accountable, albeit imperfectly. Today, as algorithmic systems increasingly de-
termine what we see, believe, and engage with, gatekeeping has become computational. It
is no longer a social negotiation but a proprietary operation encoded into the infrastructure
of digital platforms. As Tarleton Gillespie notes [28,29], choices made by designers working
within commercial ecosystems embed algorithmic systems with values like frictionless
navigation to minimize frustration and challenges in the digital sphere. These values
are not neutral; they shape what rises to visibility and what disappears into algorithmic
oblivion. In this sense, platforms do not merely mediate attention, as they actively structure
epistemological and emotional life.

The result is a digital media environment where visibility becomes synonymous with
legitimacy [30], and emotional salience rather than informational value determines what
circulates. Zuboff’s concept of surveillance capitalism [31] and Casas-Cortés and colleagues’
concept of platform capitalism [32] explain how these systems move beyond the passive
prediction of behaviour toward its active shaping. In this environment, reality itself be-
comes what is most clickable, most shareable, and most emotionally intense. Tufekci [33]
illustrates how attention is redirected by rewarding engagement over accuracy, pulling
users toward more polarizing or addictive experiences. In this context, scholars have
argued that loneliness may be more than a byproduct of digital life, suggesting that it is
shaped and, in some cases, reinforced by dominant design logics embedded in platform
capitalism [34-36]. The same algorithmic infrastructures that provide social recommenda-
tion, affirmation, or simulated empathy are often optimized to fragment user attention [33],
narrow emotional range [31], and displace complexity in favour of simplified, coherent
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narratives [29,37]. Where earlier generations encountered propaganda as deliberate and
centralized, today it is ambient, embedded in interface design, emotional profiling, and the
algorithmic ordering of experience. Targeting is no longer demographic but psychographic,
functioning through predictive emotional calibration.

This review examines the research surrounding loneliness not only as an emotional or
interpersonal state but as a structural consequence of the technologies designed to treat
it. Drawing on the fields of communication and media studies, HCI, design, and public
health, the analysis examines how algorithmic infrastructures mediate, perpetuate, and
produce loneliness within the logics of platform capitalism. It explores how personalization,
artificial intimacy, and engagement-maximizing design displace agency and relationality,
while simultaneously offering interventions that treat loneliness as an individual pathology.
Finally, we propose a human-centered, ethically grounded framework for designing Al and
digital public health tools that resist behavioural enclosure, support relational autonomy,
and center human flourishing in an age of algorithmic control.

2. Methodology

This study follows a meta-narrative review methodology, guided by the Realist and
Meta-narrative Evidence Synthesis (RAMESES) framework [38,39]. The meta-narrative
approach was selected for its suitability in examining how different research traditions
(public health, communication studies, behavioural design, and human-computer interac-
tion (HCI)) and their respective epistemic cultures conceptualize loneliness in the context
of digital and technological design [40]. This method prioritizes pluralism, reflexivity and
historicity over a single standard of evidence, enabling insights to be considered from
diverse epistemic traditions that rarely intersect in conventional systematic reviews [40].

2.1. Research Questions
This review is guided by two central questions:

1. How is loneliness framed in the fields of digital and technological design (in-
cluding HCI and communication studies), compared to its clinical and public
health representations?

2. How can these perspectives inform the design of ethical digital public health interventions?

2.2. Rationale for Review Type

The meta-narrative review methodology was chosen for its comparative mapping
of concepts, theories, and evidence across distinct epistemic traditions. The RAMESES
framework provides guidance for integrating differing perspectives to identify conceptual
convergences and divergences, ultimately informing a new evaluative framework for
digital public health designs [38,39].

2.3. Search Strategy

An exploratory scoping phase was undertaken during April and May of 2025 to
familiarize the researcher with the breadth of the literature and terminology used across the
relevant fields. This initial review consisted of informal browsing of electronic databases,
citation chasing of seminal works, and informal consultations with experts in public health,
communication studies, and human—-computer interaction. This stage identified and helped
to draw connections and distinctions between the key epistemic traditions being explored in
this review: public health/clinical research, behavioural science, communication and media
studies, and design/technology studies. This work informed the iterative development of
search terms and inclusion/exclusion criteria.

212



Int. |. Environ. Res. Public Health 2025, 22, 1394

The formal search strategy combined electronic database searches, hand-searching
of reference lists from selected articles for additional relevant publications, and a grey
literature review of policy reports, white papers, and industry documentation from or-
ganizations such as the WHO, OECD, and various national public health agencies. The
following databases were searched using university access: PubMed, APA PsycInfo, Com-
munication & Mass Media, ACM Digital Library. Additional searches were run through
Google Scholar. These databases were chosen to ensure coverage across the health, psy-
chology, social science, and technology literature.

Search terms were combined using Boolean operators and adapted for each database.

Initial terms and concepts included the following: Loneliness OR social isolation AND
Digital public health OR digital intervention OR Al companion OR social robot OR mental health
app OR wellness app; Design paradigm OR algorithmic infrastructure OR platform capitalism OR
engagement-driven OR behavioural nudging OR artificial intimacy.

Boolean operators and truncations were adapted for each database. Searches were
limited to works published between January 2010 and May 2025, in English, to capture
the literature reflecting the rise of algorithmically mediated social environments and the
proliferation of digital health interventions. Where available on database searches, the peer
reviewed and references available filters were applied.

Initial results yielded a combined 7786 articles, books, and grey literature. Searches
were re-run at key points in the review to incorporate newly published studies and with
considerations given to the evolving nature of new technologies. Citation trails were
followed from influential works to better understand the narratives of each field.

2.4. Inclusion/Exclusion, Screening and Selection Processes

Inclusion criteria: Articles consisted of empirical studies, theoretical papers, systematic
reviews, policy analyses, or critical essays engaging with loneliness in the context of digital
or technological mediation. Works examining the design logic, algorithmic mediation, or
infrastructural dynamics of digital platforms relevant to loneliness were included. Studies
contributing conception or empirical insights into public health, communication, or design
implications were also included.

Exclusion criteria: Studies on loneliness with no reference to digital or technological
systems were not included; however, seminal texts that define loneliness were initially refer-
enced to define the field. Interventions limited to traditional telehealth without algorithmic
or engagement-driven features were not included. Opinion pieces lacking substantive
engagement with the existing literature were not included.

Selection was guided by pragmatism, with sources being retained only if they were
likely to inform cross-disciplinary sense making. Quality appraisal was tradition-specific:
public heath articles were assessed for methodological rigour using health sciences stan-
dards; design and communication studies were judged according to qualitative and the-
oretical scholarship criteria; and human—computer interaction research was considered
under quantitative methodological standards.

All retrieved records were imported into reference management software (Zotero
7.0.24), where duplicates were removed. Titles and abstracts were screened for relevance,
and potentially relevant records proceeded to full-text review, during which inclusion and
exclusion decisions were documented alongside justifications. Iterative searching occurred
throughout to refine search terms to those discovered in included works and cross-citation
mapping between traditions. Figure 1 summarizes the search, screening, and selection
process, including database searching, grey literature, and citation chasing.
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Data extraction was designed to support meta-narrative cross-disciplinary sense
making rather than mechanical coding. Synthesis followed the RAMESES principles by
prioritizing sources most useful for building cross-disciplinary understanding; evaluating
each tradition’s sources based on their own quality criteria and epistemic assumptions,
considering the traditions” evolutions over time; informal peer review through discussions
with colleagues with relevant expertise but outside of the researcher’s primary discipline
and maintaining awareness of the researcher’s own positionality as a communications and
design scholar with a background in artificial intelligence and social robotics.

Electronic
Databases
()

Boolean & Filtered
Search

[ [ ] ]

Communication &
Mass Media
(640)

l t | J

APA Pyscinfo PubMed
(176) (539)

ACM Digital Library Google Scholar
(5870)

Articles included in

Full text chapters and
final report

Title & Abstract papers appraised
Review (709)

Filter for cross-

Relevant Texts.
relevance (335)

Text found via
citration trails
)

Figure 1. RAMESES search criteria and screening process.

3. Analysis and Results

Cross-disciplinary analysis of the literature identified four principal research traditions
that engage with loneliness in the context of digital and technological design: (1) Public
Health and Clinical Epidemiology, (2) Behavioural Science and Psychology, (3) Human—
computer Interaction (HCI) and Design Research, and (4) Communication and Media
Studies. Within these traditions, the meaning of loneliness and the factors deemed most
salient to its emergence and the perceived role of digital interventions varied substantially.
The following synthesis outlines the prevailing conceptualizations, with comparisons made
to identify commonalities, divergences, and opportunities for cross-disciplinary integration.
Table 1 below outlines these findings. A systems thinking approach was applied to bridge
these gaps, treating technological design, social practices, and policy environments as
interlinked components of a single dynamic system. This perspective was used to consider
the feedback loops between technological affordances, user behaviours, and psychosocial
outcomes as well as account for multi-level determinants of loneliness such as interface
features and community infrastructure. Potential unintended consequences of engagement-
driven designs offering short-term relief but deepening long-term disconnection formed
the basis for this article’s proposed discussion between these traditions.

The following discussions build on this synthesis by unpacking four thematic domains
that cut across traditions: (1) the hegemony of digital design paradigms, (2) the role
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of algorithmic infrastructures as mediators and producers of loneliness, (3) structural
logics of platform capitalism and algorithmic control, (4) the convergence and tensions
between public health and design perspectives. A fifth theme emerged in the readings,
suggesting a framework for priorities for (5) a digital public health design framework. This
progression moves from critical examination of underlying structures to the development
of an integrative framework that preserves the conceptual integrity of each tradition while
offering a coherent, ethically grounded approach to digital public health design. A table
noting the selected articles, their tradition, and thematic domains can be found in the
Supplemental Materials, Table S1.

Table 1. Ethical design priorities for digital interventions addressing loneliness.

Research Tradition

Framing of Loneliness +
Technology

Methodological
Orientation

Design
Implications

Public Health

Technology positioned
as a scalable mechanism to address
loneliness, primarily treated as a modifiable
health risk.

Epidemiological surveys, longitudinal
studies, validated psychometric scales,
intervention trials.

Integrate structural critiques into
intervention design to avoid treating
loneliness solely as an individual pathology.

Behavioural Science

Technology as a medium for behaviour
change, social skills training, and cognitive

Behaviour change theory, CBT, nudge
theory, experimental and

Ensure long-term relational outcomes by
combining behavioural strategies with

& Psychology reframing to reduce loneliness. quasi-experimental studies. safeguards against f:lependency
and over-reliance
Technology as a sociotechnical system User-centered and participatory Prioritizes hybrid online-offline
HCI/Design whose affordances shape relational depth, design, affordance theory, systems connections, design “positive friction” and

agency, and connection quality.

thinking, usability studies.

preserve user agency in relational contexts.

Communication &
Media

Technology as embedded in
political-economic systems that commodify
connection and influence emotional life.

Political economy of media,
gatekeeping theory, critical
discourse analysis.

Address platform logics and governance
structures to design interventions that resist
commodification and
structural disconnection.

4. The Hegemony of Digital Design Paradigms
4.1. Hegemonic Digital Infrastructures and the Structuring of Loneliness

The influence of structural logics as infrastructures on social experience reflects deeper
questions about agency in the digital age [30,35]. Agerfalk [41] describes Al as a form
of digital agency, mediating and even substituting human decision making in ways that
reconfigure relational autonomy, which Ho [42] defines as the ability to act meaningfully
within relationships while retaining independence from coercive digital mediation. Extend-
ing this, Kuss and Meske [43] and Dattathrani and De’ [44] consider how Al shifts agency
from individuals to sociotechnical systems, while Burkitt’s [45] relational sociology frames
agency itself as emerging from networks of human and non-human actors. Loneliness, far
from being solely an emotional or psychological phenomenon, emerges systematically in
the literature as having a reciprocal relationship to prevailing hegemonic paradigms in
digital and technological design [13-19,46]. Contemporary digital infrastructures, shaped
by commercial imperatives and optimization strategies, are found to embed structural
logics that significantly contribute to the persistence and exacerbation of loneliness [2,7,46].

While this review focuses on shared structural logics, it is important to distinguish
between the design approaches and relational impacts of three overlapping but distinct
categories of digital intervention that appear in the literature: (1) AI companions and
conversational agents, such as Replika, ChatGPT, or ElliQ, designed to simulate relational
presence and provide emotional support; (2) digital wellness and mental health apps,
which use behavioural nudges, gamified CBT, or journaling to manage mood and stress;
and (3) social media platforms, which are not explicitly therapeutic but significantly shape
users’ affective and social landscapes through algorithmic curation. While each of the
above differs in function and intent, they operate within a shared infrastructure of platform
capitalism and engagement-driven design. Despite their functional differences, each of
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these systems operates within infrastructures that reward predictability, data extraction,
and continuous engagement. Chen et al.’s [47] work documents how adolescents encounter
algorithmic features (such as infinite scroll and autoplay) that intentionally extend usage
sessions while narrowing the diversity of social interaction. Studies like Chen et al. [47]
demonstrate how large-scale empirical work on engagement-prolonging designs confirms
these tendencies. As a result, they may contribute to a common relational outcome: digitally
saturated environments that amplify disconnection, emotional flattening, and the erosion
of relational autonomy [47].

Central to these paradigms is the prioritization of superficial interactions over mean-
ingful relational depth [13,15,17]. Social media platforms, driven by commercial impera-
tives for maximum engagement, favour quantifiable metrics such as follower counts, likes,
and frequent yet brief interactions [15,31]. This logic results in social experiences that are
abundant in volume but lacking in emotional authenticity, leaving individuals digitally
connected yet emotionally alienated [48,49]. The subsequent sense of disconnection illus-
trates a paradox central to contemporary digital design, wherein increased connectivity
fails to correspond to genuine relational satisfaction or emotional fulfillment.

Digital design paradigms that subscribe to hegemonic practices are also frequently
found to result in the displacement of meaningful face-to-face interactions [13,48,49]. Tech-
nologies engineered for continual user engagement inherently encourage increased screen
time, inadvertently reducing opportunities for more enriching, embodied interpersonal
encounters [50,51]. This displacement not only impoverishes the social experience but also
diminishes users’ opportunities to engage in complex, nuanced interactions, interactions
that provide emotional nourishment and relational depth not readily replicated through
digital channels [48,51].

4.2. Simulated Intimacy and the Erosion of Relational Depth

The dominance of algorithmically driven artificial intimacy further compounds this
isolation. AI companions and conversational agents, designed to provide consistently
empathetic and conflict-free (i.e., frictionless) interactions, promote dependency by offer-
ing emotionally predictable relationships [15,17,50,52]. The design ethos of frictionless
interactions, although comforting, can inhibit users from engaging with the complexities
and emotional messiness of authentic human relationships [53-55]. While “frictionless”
interfaces are often celebrated in commercial design, Kemper [53] critiques this as an
aesthetic and philosophical orientation that erases opportunities for meaningful pause or
reflection. Chen and Schmidt [56] similarly propose “positive friction” as a countermeasure,
in which small, intentional points of resistance are introduced to preserve user agency and
promote deeper and more critical engagement. Over-reliance on these predictable forms
of artificial intimacy undermines the intrinsic relational growth that arises through gen-
uine human friction, negotiation, and compromise, thereby intensifying users” underlying
loneliness [50,52,56].

Algorithmic designs often create an “illusion of recognition,” providing users with
simulations of empathy and understanding without the reciprocal depth fundamental
to authentic relationships [50]. Empirical studies of Al companions confirm the risks of
these relationships; Jacobs [50] shows that reliance on Al-mediated “recognition” can shift
patterns of social validation, while George et al. [52] interrogate the ethics of simulated
intimacy in generative Al, warning that such systems may offer comfort at the expense
of authentic reciprocity. Rather than genuinely alleviating loneliness, such monologic
interactions result in what scholars’ term “digitized loneliness,” wherein individuals are
effectively conversing with reflections of their own emotional states within algorithmically
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curated echo chambers [50,52,55,57]. lllusory intimacy, while compelling, is fundamentally
incomplete and reinforces rather than resolves users” emotional isolation [48,57].

4.3. Design Affordances, Sensory Deficits, and Affective Disconnection

Hegemonic digital paradigms are likewise characterized by their commercial in-
centives, frequently producing addictive designs intended to maximize continuous user
engagement [31,32,34]. Platforms intentionally incorporate social metrics and reward
mechanisms that encourage persistent social comparison through continuous presence
online and an emotional dependency on digital approval [47,58-60]. Such designs are as
commercially advantageous as they are relationally detrimental, exacerbating experiences
of loneliness by discouraging users from pursuing meaningful offline connections and
creating cycles of compulsive digital interaction. Concurrently, digital communication
systems suffer from inherent sensory impoverishment [25,51]. Designed primarily for
textual and visual communication, they lack critical relational cues such as tone of voice,
body language, and nuanced emotional expressions, all of which are fundamental to deep
emotional resonance [51]. This sensory deficit inevitably diminishes the emotional quality
of digital interactions, rendering them less fulfilling and leaving users feeling emotionally
detached despite apparent digital connectivity.

The reproduction and reinforcement of societal biases within algorithmic systems
additionally contribute to loneliness [13,46,61]. Al models trained on inadequately diverse
datasets risk perpetuating discriminatory views, inadvertently amplifying prejudices and
contributing to the social isolation of already-marginalized groups [61]. This bias-driven
amplification further entrenches social divisions, reducing opportunities for inclusive
integration and meaningful cross-group social engagement [61].

4.4. Individualisation, Medicalization, and the Obfuscation of Structural Causes

Digital technology interventions, whether they be Al companions, chatbots, digital
wellness and mental health apps, or social media platforms, may provide short-term re-
lief; however, they fail to sustainably address chronic loneliness, as they inherently lack
the reciprocal emotional intimacy central to long-term relational satisfaction [16]. This
design misalignment fosters cycles of temporary relief followed by enduring dissatisfac-
tion and emotional isolation. When dominant digital paradigms frequently individualize
and medicalize loneliness, the hegemonic framing becomes one of individual deficit or
medical condition [62]. The pervasive emphasis on individualized technological solutions
for self-management, reflecting broader neoliberal ideologies, can deflect attention from
underlying systemic and socioeconomic drivers of loneliness. By framing loneliness as
primarily an individual responsibility, digital designs obscure necessary discussions of
community structures, socioeconomic inequities, and broader collective conditions that
systematically produce relational disconnection [62]. When technologies prioritize immedi-
acy, constant connectivity, and sustained engagement, over the users’ deeper emotional
needs for meaningful connection and relational authenticity [25,61], loneliness becomes a
predictable outcome. The experience then reflects the logic of hegemonic digital design,
driven by commercial engagement metrics, algorithmic optimization, and individual-
izing narratives [32,61]. Addressing loneliness effectively must require systemic reori-
entations in technological design, moving beyond short-term emotional validation and
toward fostering relational depth, equitable access, authentic interpersonal reciprocity, and
structural accountability.
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5. Algorithmic Infrastructures as Mediator and Producer

Algorithmic infrastructures, by design, mediate contemporary social interaction by
shaping both the nature and availability of interpersonal engagements [13,24,48-50]. These
systems, encompassing Al, digital technologies, and social media platforms, play a dual
role in both alleviating and intensifying loneliness, depending on the design and usage
context [50,63,64].

5.1. Technology as Mediator

On the alleviating side, digital technologies provide meaningful pathways to social
connection, which is particularly beneficial for those geographically isolated, socially
marginalized, or experiencing situational loneliness [7,50,63,64]. Platforms such as online
forums, social networking sites, and digital wellness apps can effectively bridge physi-
cal and metaphorical distances, creating virtual spaces where users connect over shared
experiences, interests, or identities [23]. This capacity became critically evident during
the COVID-19 pandemic, when telehealth platforms, virtual support groups, and social
media networks offered indispensable social support amid widespread physical isola-
tion [65]. Additionally, algorithmic personalization enhances the emotional resonance and
relevance of these digital interactions [23,52]. Emotionally intelligent Al technologies, such
as the social robot ElliQ, use behavioural analytics to infer emotional states, adapting their
interactions to subtly encourage social engagement among older adults [23]. Likewise,
Al-powered companions like Replika and even later versions of ChatGPT offer synthetic yet
responsive conversational partners, designed explicitly to make users feel understood, rec-
ognized, and supported, which are crucial psychological elements identified in loneliness
interventions [17,55].

5.2. Technology as Producer

Despite these advantages, algorithmic mediation, like all algorithmic interventions,
is not inherently benign. The same technologies that enable personalized interactions
also structure environments characterized by censorship in the form of computational
enclosure, a narrowing of informational experience through automated affirmation and
selective exposure [66—-68]. Milli et al. [58] demonstrate how engagement algorithms am-
plify divisive or emotionally charged content, while Ibrahim et al. [59] identify the specific
design patterns that lead to harm, including narrowing emotional range and reinforcing
dependency. Building on Tufekci’s [69] account of computational agency as a narrowing of
informational experience, Grabher’s Enclosure 4.0 [70] analysis of how platforms capture
data and scale predictive logics, and Couldry and Mejias’s [71] framing of datafication
as a form of digital enclosure, I use the term “behavioural enclosure” to describe how
predictive systems quietly constrain users’ affective and behavioural horizons. Rather than
explicitly forbidding certain content, platforms gradually reduce friction, ambiguity, and
contradiction to preserve emotional continuity and platform retention [53,56,64]. Person-
alization algorithms, learning continuously from users’ behavioural data and emotional
cues, systematically reinforce existing beliefs and emotional preferences, filtering out con-
tradictory or challenging content [37,69,72]. Rather than enabling true social agency, this
personalization constrains informational autonomy, creating an experience of algorithmi-
cally facilitated frictionlessness that prioritizes comfort over genuine relational growth.
These dynamics raise questions of relational autonomy [42]. Unlike traditional forms of
censorship that restrict content by explicit force, algorithmic enclosure subtly removes com-
plexity, contradiction, and discomfort by rendering them less visible or less accessible [66].
Such algorithmically driven filtering risks entrenching a narrowed worldview, diminishing
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users’ tolerance for ambiguity, and ultimately weakening relational depth in favour of
superficial engagement [61]. By prioritizing ease of interaction and emotional predictability,
platforms inadvertently encourage interactions that are frequent but emotionally shallow,
exacerbating rather than alleviating loneliness over time.

The dynamics of algorithmic mediation have significant implications for democratic
social engagement. Personalized realities, individually curated by algorithms, undermine
a collective baseline of shared information, weakening capacities for collective decision
making [31-33]. Users no longer merely disagree; they inhabit fundamentally different
informational ecosystems, constructed by distinct algorithmic logics, each sustained by
their own self-reinforcing truths [27-29]. In this way, algorithmic infrastructures not only
shape individual experiences of loneliness but influence broader social cohesion, potentially
deepening feelings of alienation and disconnection.

Critical perspectives highlight that reliance on digital solutions such as Al companions
can lead to dependence on the appeasement of the system, potentially eroding users’
motivation and ability to engage authentically in offline human relationships [50]. The risk
here lies in digital relationships supplanting rather than supplementing genuine human
connections, potentially leaving users feeling superficially connected yet fundamentally
isolated [52,68].

Algorithmic mediation also raises critical issues of access and equity. Socioeconomic
status, age, cultural context, and digital literacy significantly affect individuals” ability to
benefit from digital interventions [49]. The result is an ambivalent landscape in which, as
Cahyono and Adiawaty [49] observe, the same technologies that promise to connect us often
operate in ways that entrench isolation. Without careful attention to these structural barriers,
algorithmic infrastructures may inadvertently reinforce existing inequalities, marginalizing
those who stand to gain the most from meaningful digital connections.

6. Structural Logics of Platform Capitalism and Algorithmic Control
6.1. Platform Capitalism and the Infrastructure of Loneliness

The structural logics that make up the scaffold of what Casas-Cortés et al. [32] define
as “platform capitalism,” are a mode of economic organization where value is extracted
from social interactions themselves, and in what Nowotny [26] terms the “illusion of
control” in predictive algorithms, which obscures the asymmetry between user agency and
platform power. Platform capitalism and algorithmic control fundamentally shape both
the lived experience of loneliness and the dominant technological responses proposed to
address it. These algorithms are characterized by imperatives of scalability, engagement
maximization, and data extraction that prioritize profit over well-being by embodying
the specific values and priorities that often conflict with the conditions necessary for
meaningful social connection [18,62]. In the context of digital loneliness interventions,
such logics offer the appearance of connection and care, while frequently reproducing or
exacerbating the very forms of isolation they claim to remedy.

At the center of platform capitalism lies the pursuit of profit through engagement [31].
Commercial platforms are incentivized to design technologies that prioritize user retention
and behavioural predictability, often through the use of engagement-prolonging features
(EPFs) such as infinite scroll, autoplay, and social nudging mechanisms [20,52,61,73]. These
mechanisms range from profile view alerts to interaction streaks and leverage social anxi-
eties and cognitive biases to maintain user presence rather than to foster relational depth.
Within this model, attention is a commodity, and loneliness becomes an opportunity for
monetization, giving rise to what has been described as a “billion-dollar loneliness indus-
try” [62,74]. As Ruckenstein [24] argues, algorithmic systems are not neutral mediators
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but active producers of affect, shaping how users feel and act in order to sustain engage-
ment [36]. This builds on Pariser’s [37] “filter bubble” and Couldry and Mejas’s [71] “costs
of connection,” both of which describe how datafication transforms social life into a resource
for extraction. Emotional vulnerability, far from being addressed, is instrumentalized as a
means of generating value.

6.2. Affective Al and the Commodification of Emotional Vulnerability

The logic of personalization further entrenches this profit-through-engagement dy-
namic. Algorithms that simulate empathy or tailor content to user affective states are
framed as therapeutic tools, offering frictionless, always-available companionship [75].
Al-based chatbots and digital humans are explicitly designed to make users feel heard and
supported, traits widely identified as effective in reducing the perception of loneliness [75].
While some studies show digital interventions can provide temporary relief, their effects
are often “short-lived” [16]. Quantitative evidence from Maples et al. [76] and Magid
et al. [63] suggests that while such tools may temporarily improve mood or reduce distress,
they often fail to sustain long-term social connection, echoing the paradox described above.
They are noted for not providing “real human interaction” and, thus, “cannot replace
human contact,” failing to reduce social disconnectedness on a long-term basis [16]. This
suggests that current digital treatments act as surface-level rather than long-term solutions.
Yet these interactions often constitute the above-mentioned “illusion of recognition”: a
simulation of social reciprocity without true mutuality or intersubjectivity [50]. Qualitative
studies such as Meadows and Hine [57] and Fullam [55] show how users of mental health
chatbots experience these systems not simply as tools but as affective environments that
reshape expectations of intimacy and care. Rather than disrupting isolation, they reorga-
nize it and transform loneliness from a felt absence of connection into a perpetual state of
digitally mediated pseudo-connection. This is the paradox of affective Al within capitalist
infrastructures: it relieves symptoms while sustaining the underlying condition.

6.3. Algorithmic Affordances and the Redefinition of Connection

Algorithmic infrastructures displace the role of embodied, face-to-face communication
by offering convenient, scalable substitutes [77]. Digital platforms are often positioned
as solutions to access barriers by providing support to users in remote regions, with
limited mobility, or lacking traditional mental health resources; however, their increasing
integration into daily life risks supplanting, rather than supplementing, high-quality human
relationships [25,48,77,78]. The very affordances that make digital interventions scalable
(i.e., predictability, availability, and affective responsiveness) can also produce dependency,
flatten emotional complexity, and disincentivize engagement with the "inherent messiness"
of real-world relationality [48,57,61,68]. What emerges is not just the erosion of social
skill or opportunity but the redefinition of connection itself according to the logics of
responsiveness, efficiency, and user retention.

6.4. Extraction, Bias, and the Medicalized Reframing of Loneliness

These background actors are also mechanisms of classification and control. Through
digital phenotyping and the collection of granular behavioural data, platforms actively
structure users’ engagement with emotional experiences [18]. Data become a currency
that is harvested, analyzed, and often commodified to predict user states, automate in-
terventions, and refine engagement strategies [79]. This orientation positions the user
simultaneously as a subject in distress and a data source to be mined, rendering the affec-
tive experience of loneliness legible primarily as a behavioural variable within a feedback
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system. While such models purport to offer care, they do so within architectures that are
fundamentally extractive, opaque, and profit driven [79].

Trained on narrow datasets and optimized for broad-market appeal, these systems are
also embedded with epistemic and representational limitations. Al systems risk reinforcing
dominant cultural norms, societal biases, and normative assumptions about intimacy
and relational need [61,79]. If left unexamined, these biases can reproduce exclusionary
dynamics, marginalizing users whose identities, values, or communication styles fall
outside those anticipated by the system. What results is not a universal tool for connection
but a highly contingent intervention shaped by the market’s image of loneliness and the
individual it imagines as its subject.

Finally, the structural logics of platform capitalism encourage the previously described
medicalized and individualized framing of loneliness. Digital loneliness interventions
often locate the “problem” within the individual that positions users as deficient or dys-
regulated subjects in need of affective optimization [62]. This responsibility aligns with
broader neoliberal discourses of self-management, in which structural determinants of
disconnection (e.g., precarious labour, urban alienation, racialized exclusion, or defunded
public infrastructure) are rendered invisible. In treating loneliness as a symptom to be man-
aged through personalized digital solutions, such systems deflect attention from the social,
political, and economic conditions that produce it [62]. Public health becomes reframed as
a technological marketplace while systemic reform is replaced by therapeutic interface.

7. Public Health and Technological Design
7.1. The Systemic Framing of Loneliness in Public Health and Design

The convergence of public health and technology by way of design reflects a grow-
ing recognition that loneliness is not only a psychological state but also a systemic and
technologically mediated phenomenon [9,15,49]. Policy analyses increasingly highlight
that digital tools are being positioned as a part of national strategies to address loneliness,
embedding technological interventions within broader public health frameworks [2-4,7].
While both public health and design fields acknowledge Al’s potential to mediate so-
cial connection, empirical studies also show that algorithmic systems can perpetuate or
even produce loneliness through their underlying logics, reshaping relational norms and
displacing authentic human interaction [17,50].

Public health institutions have increasingly identified loneliness as a pervasive and
urgent public health concern, particularity following the COVID-19 pandemic, associated
with heightened risks of depression, anxiety, cardiovascular disease, cognitive decline,
and premature mortality [1,6,8,10,12-16]. Recent epidemiological studies extend this pic-
ture: Fahy and Barry [65] show how online social capital interacts with loneliness, while
Infurna et al. [80] find that loneliness levels in midlife have risen over decades, especially
in digitally saturated contexts. Leading bodies such as the World Health Organization and
the U.S. Surgeon General have positioned loneliness as a global crisis, calling for systemic
responses and explicitly recommending the development of “pro-connection technology”
and the exploration of digital interventions [61,62,81,82]. These imperatives, situated within
a broader framework of the social determinants of health, have catalyzed the design field
to develop responsive technologies aimed at connection, care, and accessibility.

7.2. Digital Interventions and Conditional Promises of Connection

Despite this review’s already-significant critiques of technology-based public health
interventions, both fields also recognize the potential of Al to mediate connection under spe-
cific conditions. Digital technologies can address access barriers to traditional mental health
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care, offering support to those facing geographic, financial, or mobility constraints [83,84].
Virtual meetups, telehealth, and digital peer support networks have proven particularly
valuable during moments of crisis, such as the COVID-19 pandemic [48]. Some Al compan-
ions and platforms incorporate therapeutic frameworks like Cognitive Behavioural Therapy
(CBT) or narrative coaching, providing structured support that may alleviate subjective
feelings of loneliness in the short term [54,76]. Certain interventions have been designed
with transitional intent such as helping users develop communicative competencies or
encouraging re-engagement with real-world social environments through hybrid tools
such as location-based games or social prompts [67].

7.3. Designing for Relational Justice: Toward Ethical and Inclusive Systems

What emerges from this intersection is a call for ethically grounded, human-centered
design [13,48]. Ethical analyses such as Jecker et al. [61] argue for policy safeguards when
deploying digital solutions for social support, noting that the capacity for simulated em-
pathy demands corresponding protections against misuse. Public health perspectives
insist that loneliness must be understood as a socially patterned and structurally pro-
duced phenomenon, not merely a symptom to be managed through individual digital
use [49,52,54,61]. This orientation challenges the design field to develop interventions
that resist individualization, foreground user autonomy, and account for social, economic,
and cultural inequities. Design responses should be informed by participatory methods,
community-based research, and ethical foresight, with particular interest to those that
center accessibility, transparency, and inclusivity, which can help mitigate some of the
harms introduced by commercial and algorithmic systems [52,54,61,65].

At the policy level, both fields advocate for increased regulation, interdisciplinary
oversight, and long-term evaluation of digital mental health interventions [2,4,14,85].
There is growing consensus that ethical and technical governance must be instituted
to protect vulnerable populations from manipulation, surveillance, or further marginaliza-
tion [54,57,79,86]. This is further coupled with an urgent need to move beyond short-term
assessments of efficacy to examine the long-term psychosocial effects of digital interactions
on loneliness, relational depth, and communal cohesion [57,79,82].

The connection between public health and design is not simply one of task delega-
tion, where health systems define problems and designers generate solutions, but one of
epistemological and ethical entanglement. Both fields must engage in ongoing dialogue
to interrogate how digital infrastructures are conceptualized, deployed, and experienced.
From a design justice perspective, Pendse et al. [79] call for decolonial approaches that
challenge dominant narratives and ensure technologies are shaped by, and accountable
to, the communities they serve. Addressing loneliness in the context of Al requires not
only technological innovation but also a collective commitment to reimagining relationality,
accountability, and care in an era shaped by algorithmic systems.

8. Digital Public Health Design Framework

The preceding sections traced how the four interconnected domains of hegemonic
digital design paradigms, algorithmic mediation, and public health framing shape the
experience of loneliness and the interventions proposed to address it. The structural cri-
tiques outlined in Section 5 identify the commercial and algorithmic logics that undermine
relational depth, pointing to the need for relational personalization and digital well-being
by design. Section 6’s analysis of algorithmic mediation highlights the narrowing of infor-
mational and emotional experience, underscoring the importance of hybrid and real-world
connection and adaptive, non-coercive support. Behavioural science offers several design
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strategies to support adaptive, non-coercive interventions: Mele et al. [23] describe “smart
nudging” as a way to co-create value with users, Joachim et al. [87] apply nudge theory
to Al-driven health platforms, and Chiam et al. [88] demonstrate how algorithmic nudg-
ing can be personalized to health outcomes while maintaining transparency. Section 7’s
integration of public health perspectives calls for participatory, equitable and accountable
approaches. Together, these thematic insights directly inform the ethical design priorities
that follow.

To address loneliness as both a public health crisis and a technologically mediated
condition, this review proposes a human-centered and ethically grounded framework for
the design of Al and digital interventions. Rather than reproducing the logic of behavioural
enclosure, this framework supports relational autonomy, structural responsiveness, and eth-
ical accountability. Rooted in public health imperatives, human-centered design principles,
and critical analyses of platform capitalism, it offers an alternative to engagement-driven
models that often exacerbate the very issues they seek to resolve [49]. Instead of managing
the symptoms of loneliness, it foregrounds the structural and systemic conditions that
produce and perpetuate it.

The framework begins with a philosophical reorientation. Loneliness should not be
treated solely as a pathological deficit to be remedied through technological substitution.
Instead, it must be understood as a relational signal, an embodied, affective form of attune-
ment that indicates unmet needs for social connection [11-13]. In this reframing, digital
tools are positioned as facilitators of social repair rather than surrogates for social life. This
shift is rooted in a model of relational autonomy, which is the understanding that autonomy
is not the absence of dependence but the ability to act meaningfully within a network of
social, cultural, and structural relationships [41,42,45]. Unlike individualistic models of
choice, relational autonomy recognises that agency is shaped by context, care, and reci-
procity [42]. This demands recognition of the structural determinants shaping experiences
of loneliness, including economic precarity, housing insecurity, systemic discrimination,
and unequal access to care [13,15,61,62]. Technology, in this context, should be designed to
support human flourishing in culturally and materially specific ways. It requires an ethical
shift away from replacement logics toward the augmentation of human relationships. Al
systems must scaffold, prompt, and gently encourage connection, not reroute relational en-
ergy into synthetic stand-ins. A decolonial, context-sensitive approach is essential, one that
centers lived experience, acknowledges cultural specificity, and actively disrupts power
asymmetries in how technologies are imagined, designed, and accessed [79].

At the heart of this framework lies a set of ethical principles, adapted from Lochner
et al.’s TEQUILA model (Trust, Evidence, Quality, Usability, Interests, Liability, Accred-
itation) [18], and revised to address the specific challenges of Al in public health. Trust
must be earned through transparent data governance, continuous and informed consent,
and clear communication of the capacities and limitations of artificial agents. Users should
retain full control over their emotional, behavioural, and biometric data, and transparency
must include explicit disclosures about Al-generated content and simulated empathy:.

High standards of evidence and quality are also critical. Interventions must be rig-
orously evaluated through long-term, methodologically robust studies across diverse
populations [18,61,82]. Success should be measured not by engagement metrics but by
their capacity to foster emotional resilience, deepen social ties, and promote community in-
tegration [61]. Clinical accreditation and regulatory oversight are essential for systems with
therapeutic claims, alongside meaningful human oversight for any Al making interpretive
judgments about users’ mental health [82].
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Equally vital is a participatory design process grounded in human-centered values.
End users, mental health practitioners, and public health experts must be involved through-
out development, from needs assessment to outcome evaluation [14,48,79,87]. Systems
should empower users by promoting autonomy and discouraging dependency, avoiding
manipulative design patterns that exploit vulnerability [25,48,73]. Algorithmic systems
must be audited for bias and actively corrected to avoid reproducing structural inequities
related to race, gender, disability, or class [61,79]. Equity must be embedded in the design
logic from the outset.

Clear lines of accountability must be maintained throughout the entire lifecycle of
digital interventions. Responsibility for outcomes, from data handling to harm mitigation,
cannot be diffused through technical abstraction [18,54,89]. The myth of algorithmic
neutrality must be replaced with governance structures that acknowledge the political
and material stakes of Al systems. Certification protocols are particularly important for
platforms and agents performing quasi-clinical functions in mental health.

While all digital interventions must be evaluated for bias and equitable access,
Al companions require safeguards around emotional simulation and user dependency.
To operationalize these ethical commitments, Figure 2 identifies the following key
functional priorities:

Emotionally attuned, culturally
relevant, transparent use of
simulated empathy

RELATIONAL
PERSONALISATION

Trust and authentic
connection

HYBRID AND REAL-
WORLD CONNECTION

Prompts for offline engagement,

hybrid digital-physical models Recuctiogiofiselatien

NI

ADAPTIVE, NON-
COERCIVE SUPPORT

Food nud.

Timely, per ges;
diverse coping options /

pect for autonomy

DIGITAL WELL-BEING
BY DESIGN

Healthy boundaries with
technology

Usage tracking, mindful
notifications, intentional friction

ACCOUNTABLE,
INCLUSIVE
DEVELOPMENT

Co-design with users and experts;

bias audits; clear responsibility EthicaloueEs ehtbndsaulty

11

Figure 2. Ethical outcomes of design priorities for digital interventions addressing loneliness.

Personalization should be used not to increase retention but to ensure relevance,
emotional recognition, and cultural sensitivity [14,48,82,87]. While emotionally intelligent
responses and simulated empathy can help users feel recognized, these functions must
remain transparent to avoid misidentification or confusion. In the case of social robots,
nonverbal cues such as gaze or gesture may enhance interaction but must be carefully
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calibrated to avoid the phenomenon commonly known as the uncanny valley, which can
disrupt trust and emotional resonance.

Digital systems should also reinforce real-world connection. Features such as prompts
to connect with friends, community event suggestions, and referrals to local resources
help bridge online engagement with embodied sociality [14,48,82,90]. Hybrid models that
integrate online tools with offline support can mitigate the risk of relational displacement.
Adaptive systems, such as Just-in-Time Adaptive Interventions (JITAls), can offer timely
and context-sensitive nudges that promote well-being without coercion [21,23,25]. These
should encourage, not compel, social activity, movement, and emotional regulation. A
practical illustration of the “hybrid and real-world connection” priority is the +Connect
smartphone application, a positive psychology-based program co-designed with young
people who self-identified as experiencing loneliness [14]. The intervention delivered daily
digital content over six weeks, including short videos, reflective exercises, and “real-world”
missions, which prompt users to initiate or deepen social interactions offline [14]. In a
pilot randomized controlled trial involving young adults both with and without social
anxiety disorder, +Connect achieved high rates of engagement and yielded measurable
improvements in self-reported social connectedness and reductions in loneliness [14].
Qualitative feedback highlighted the value of combining asynchronous, self-paced digital
learning with structured encouragement to practice skills in everyday life, supporting the
idea that digital public health interventions can be designed to bridge online engagement
with offline relationship building in ways that are perceived as supportive rather than
intrusive [14].

Rather than promoting a universalized vision of healthy behaviour, interventions
must recognize and support the diverse coping strategies users already employ. From
creative expression and distraction to introspection and social withdrawal, digital tools
must be flexible enough to accommodate varied paths through loneliness [25,48]. Sys-
tems should also help prevent overdependence: tools such as usage dashboards, mindful
notification settings, and intentional design friction can support digital well-being and
more reflective engagement [48,73]. Pretolesi et al. [91] explore user preferences for cus-
tomization, Jankovi¢ et al. [92] show how adaptive notifications can improve engagement
in behaviour-change apps, and Auf et al. [60] examine gamification techniques that balance
motivation with user autonomy. Crucially, interventions must maintain a clear boundary
between technological support and relational replacement while maintaining trust through
empathy [48,73,93,94].

Meaningful solutions to loneliness require sustained and interdisciplinary collab-
oration between fields, humans, and machines [48,95,96]. Designers, engineers, social
scientists, ethicists, clinicians, and policymakers must work together from ideation to
implementation. Feedback loops must be built into these systems, allowing for iterative
refinement based on lived experience and emergent harms. Longitudinal studies are
needed to assess not only clinical efficacy but also the social and political consequences of
intervention. Policy frameworks must promote equitable access, mandate accountability,
and protect vulnerable users from exploitation.

Addressing loneliness through Al and digital public health tools requires a multidi-
mensional approach, philosophical, ethical, functional, and political. By resisting reductive
engagement metrics and centering relational integrity, this framework offers a path toward
technologies that support connection, compassion, and human flourishing in complex and
context-specific ways.
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9. Conclusions

As loneliness emerges as a defining public health challenge of the digital age, it be-
comes increasingly urgent to examine not only the individual experiences of disconnection
but also the technological, economic, and epistemological systems that shape them. This
review has argued that loneliness must be understood as both a socially embedded condi-
tion and a logical outcome of hegemonic design paradigms, particularly those structured
by the logics of platform capitalism and algorithmic control. The very infrastructures that
promise to alleviate loneliness, such as Al companions, wellness apps, and digital health
tools, are embedded in the logics of platform capitalism and engagement-driven design,
monetizing attention [26,32]. The intimacy through simulated empathy replaces genuine
social connection with commercially mediated interactions [15,42,63].

By tracing the evolution of gatekeeping from a human editorial process to an opaque,
computational logic embedded in algorithmic infrastructures, the analysis has shown how
visibility, emotion, and legitimacy are increasingly governed by profitability and predictive
accuracy. Within this paradigm, loneliness is not merely mediated; it is produced. In this
new algorithmic epistemology, emotional profiling replaces public discourse, and behav-
ioral nudging becomes a quiet, ambient form of governance [20]. This review proposes that
loneliness is not only framed and mediated but produced through what might be called
“algorithmic epistemology,” a logic of knowing grounded in engagement-generated, affect-
oriented, and predictive algorithms [89,95]. As Maalsen [89] shows, algorithmic systems
reconfigure epistemic landscapes by actively shaping how we come to know and interpret
social and spatial realities. This epistemological shift is further underscored by Loosen
and Scholl [95], who argue that algorithms function as observing systems that construct
meaning rather than passively reflect it, and by Milano et al. [96], who demonstrate how
algorithmic profiling can fragment individuals’ interpretive capacities, limiting their ability
to share experiences and resist system-driven sense making. These systems do not just
reflect user reality; they recalibrate it. What is most seen becomes what is most real.

This review recognizes that digital interventions vary widely in function and design;
however, the shared infrastructure of algorithmic governance and behavioural design
necessitates a critical lens across domains. Digital interventions are not inherently harmful,
but when embedded in systems optimized for surveillance, scalability, and retention,
they risk becoming part of the problem they seek to solve. If designed without critical
reflection, they may individualize systemic issues, reinforce existing inequities, and offer
only superficial comfort in place of sustained, structural solutions. Addressing loneliness,
therefore, demands more than innovation; it requires transformation of design priorities,
business models, regulatory structures, and public imaginaries.

The framework proposed in this review offers a path forward, one grounded in public
health ethics, human-centered design, and political accountability. By reframing loneliness
as a relational signal rather than a personal failure, and by designing Al tools to augment
rather than replace human connection, it is possible to develop digital interventions that
respect autonomy, enable genuine engagement, and resist exploitative logics. Such tools
must be transparent, context-sensitive, and continually evaluated for their long-term
impacts, not just on individuals but on the social fabrics they inhabit.

Designing for loneliness is not only a technological challenge; it is a moral and cultural
one. It calls for interdisciplinary collaboration, policy reform, and, above all, a renewed
commitment to human dignity in an age of machine mediation. In reimagining how we
relate to both each other and the systems we build, we are not simply addressing loneliness;
we are redefining the terms of connection itself.
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10. Limitations and Future Directions

A meta-narrative review, by design, does not aim for exhaustive inclusion of all
possible studies, nor does it provide a quantitative meta-analysis. Instead, it prioritizes
conceptual depth and cross-disciplinary dialogue. As such, some relevant empirical studies
may not have been captured, particularly outside the time frame or language searched. The
focus on English-language sources and the reliance on available database indexing may
also introduce selection bias. All conclusions and the framework presented here should
be read as integrative, rather than definitive, offering a foundation for further empirical
testing and refinement.

The growing integration of Al-driven systems into loneliness interventions presents
a critical area for future research at the intersection of technology, public health, and
relational design. One area of note is social robotics and digital humans. As these fields
evolve beyond assistive functions toward roles as emotionally responsive companions,
they raise important questions about the reconfiguration of care, connection, and intimacy
in technologically mediated contexts. Future research should expand Freitas et al.’s [17]
work, which provides evidence that Al companions can reduce loneliness in controlled
settings, as well as the work of Mahajan [54], who explores their potential for integration
into family-like roles, and Lynch et al. [90], who cautions that such automation can displace
human affective labour.

Future studies should investigate how affective Al systems simulate empathy, per-
sonalize interaction, and offer scalable support for structurally underserved populations.
Equally important is the need to assess the long-term psychosocial impacts of such systems,
including risks of dependency, emotional flattening, and the commodification of human
relationships. Work by Sharma et al. [93] and Pralat et al. [94] demonstrates that human—AI
collaboration can foster more empathetic, trust-building interactions, findings which could
inform ethical frameworks and technical implantation.

This research agenda must also address ethical and governance concerns, including
consent, bias mitigation, and accountability, in the collection and use of affective data.
Frameworks such as TEQUILA [12] offer starting points for evaluating responsible deploy-
ment but require empirical testing and contextual adaptation.

As Al companions increasingly blur the boundaries between care, commerce, and
relationality, interdisciplinary research is needed to ensure these systems enhance rather
than erode the conditions for meaningful social connection. The challenge lies not only
in developing technically sophisticated tools but in reimagining digital interventions that
prioritize human dignity, autonomy, and structural equity.
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