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Abstract

Background: Loneliness is a transdiagnostic clinical phenomenon that can significantly

impact mental health and well-being across the lifespan.

Objective: The aim was to combine existing theory and evidence-based treatment approaches
to propose a comprehensive transdiagnostic cognitive behavioural analysis of the maintenance

of chronic loneliness relevant across disorders, age groups and populations.

Method: A distillation and matching model-framework approach was taken to identify
interventions designed to reduce loneliness. Eligible studies were coded for the presence of
practice elements. The findings were combined with an analysis of the broader literature on
loneliness and psychopathology to derive a comprehensive cognitive behavioural analysis of

the maintenance of loneliness over time across populations.

Results: The search yielded 11 studies containing 14 practice elements with relative
frequencies ranging from 7% to 64 %. The identified practice elements target putative
mechanisms such as negative interpersonal appraisals, anxiety and social skills deficits.
Counter-productive behaviour and cognitive processes such as self-focused attention were
identified as maintenance factors based on the broader literature. A modular transdiagnostic
model with multiple pathways is proposed to be consistent with the existing theoretical and

treatment literature.

Conclusions: Combining the distillation and matching model framework with existing theory
from the literature is a novel approach for developing a model of factors that maintain
loneliness over time. The model has varying treatment implications for different populations

including children with autism spectrum disorders and bereaved older adults. Targeting
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transdiagnostic processes has the potential to transform interventions for loneliness across a

range of formats and settings.

Keywords: loneliness, cognitive behavioural theory, intervention, practice elements

What is the public health significance of this article?
The systematic review and distillation procedure show that loneliness has been addressed with
a wide range of techniques and strategies in efficacious interventions, with the most frequent
ones targeting the participant’s social skills. Additionally, the derived model generates
potential ways of developing interventions for populations where loneliness is of concern.
Keywords: loneliness, cognitive-behavioural therapy, intervention, practice elements
Introduction
Loneliness is a prominent social phenomenon with transdiagnostic implications for mental
health (Heinrich & Gullone, 2006). Although sometimes related to an objective lack of social
contact, loneliness is considered to more closely reflect the subjective discrepancy between
the actual and desired social situation (Peplau & Perlman, 1982). Previous research suggests
that a sizable proportion of the older adult population report feeling lonely often or always,
with estimates ranging from 11.3 % to 14.9 % across a 22-year period (Dahlberg, Agahi &
Lennartsson, 2018). In the general adult population 4.9 % have reported being slightly
distressed by loneliness, 3.9 % moderately distressed, and 1.7 % severely distressed (Beutel et
al., 2017). Also, approximately 10% of children and young people often experience loneliness
according to national UK survey data, with 14% of younger children aged 10-12 and 8.6% of

those aged 13-15 years reporting they ‘often’ felt lonely (Office for National Statistics, 2018).
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Data from Denmark indicate that the experience of loneliness is increasing amongst 11-15
year olds with rates of 4.4% in 1991 increasing to 7.2% in 2014 (Madsen et al., 2018).

Loneliness as a temporary, isolated phenomenon is not uncommon and often
regarded as part of the everyday life experience (McWhirter, 1990; Peplau & Perlman, 1982).
Asher and Paquette (2003) have noted that such brief instances of loneliness should not be
considered pathological. However, chronic loneliness is a more stable state arising from the
inability of the individual to develop satisfying social relationships over time which is
intrinsically aversive and associated with physical and psychiatric consequences (Shiovitz-
Ezra & Ayalon, 2010). The interplay between contextual and individual factors that might
perpetuate this state remains to be investigated, but previous theoretical efforts have
suggested that individual factors are of importance in the context of loneliness over time (e.g.
Cacioppo & Hawkley, 2009; Qualter et al., 2015).

Loneliness can be viewed as a transdiagnostic construct that occurs in range of
mental health conditions/disorders, including psychosis (Michalska da Rocha, Rhodes,
Vasilopoulou & Hutton, 2018) and suicidal behaviour (Stickley & Koyanagi, 2016). It has
also been found to be related to symptoms of generalized anxiety and depression even when
adjusting for the impact of other sources of distress (Beutel et al., 2017). Additionally,
loneliness has been shown to be reciprocally related to both depressive symptomology
(Cacioppo, Hawkley & Thisted, 2010; Cacioppo, Hughes, Waite, Hawkley & Thisted, 2006)
and social anxiety (Lim, Rodebaugh, Zyphur & Gleeson, 2016), suggesting that addressing
loneliness might help reduce symptoms for mental health disorders. Consistent with these
data, a marginal structural analysis (VanderWeele, Hawkley, Thisted and Cacioppo (2011)
has shown that efforts to reduce loneliness might be a fruitful way of reducing depressive
symptoms.

Previous research on interventions targeting loneliness
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During the past years, a number of national initiatives including those in Australia (Australian
Coalition to End Loneliness, 2017) and the United Kingdom (Age UK., 2011) have focused
on methods of dealing with problematic forms of loneliness. Early reviews of the literature
have highlighted the possibility of using psychotherapeutic interventions (McWhirter, 1990;
Rook, 1984). The focus on changing individual factors stems from the noted correlations
between heightened and sustained levels of loneliness and maladaptive cognitive, perceptual,
and behavioural abnormalities that have led researchers (Qualter et al., 2015, Rook, 1984) to
suggest that these may be potential maintaining mechanisms that respond to cognitive and
behavioural interventions.

The most thorough attempt at providing empirically-based recommendations for
interventions comes from a meta-analysis conducted by Masi, Chen, Hawkley and Cacioppo
(2011). The authors grouped the interventions studied on the basis of their targets. This
resulted in four categories of intervention: those offering social support to the lonely, those
offering increased social opportunities, those focused on increasing the social skills and those
targeting the maladaptive cognitions regarding social situations thought to be common within
this group. The last category showed the greatest average efficacy across the available studies
with an effect size for decrease in loneliness of Cohen d = 0.60. However only four
randomized, controlled trials (RCTs) were included in this category and the interventions
were only of moderate efficacy indicating there is a need for further well-designed research
on the topic to understand maintaining mechanisms and improve outcome.

There are a number of different approaches to improving interventions (Holmes
et al., 2018). Within cognitive behaviour therapy for anxiety disorders, the most successful
treatment development strategy has come from (i) using clinical observation and cognitive
psychology paradigms to identify the core cognitive abnormalities; (ii) constructing a

theoretical account of maintenance; (iii) conducting experimental studies to test the theory;
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(iv) developing interventions to reverse the empirically validated maintaining factors; and (v)
evaluating the efficacy of the treatments in randomised controlled trials (Clark, 2004). This
approach has been highly successful and further advances may be gained by continuing
efforts to refine the key mechanisms of action. Implicit in Clark’s approach is the potential
value of evaluating the efficacy of the treatments in randomised controlled trials. Such trials
can be considered as high-quality “treatment experiments” that can inform and improve
theory in an iterative manner.

One way that existing RCTs, irrespective of whether they were originally driven
by theory, can be used to inform and improve theory is to synthesise their data using meta-
analyses. The prior meta-analysis of interventions for loneliness (Masi et al., 2011) and
further studies published since the last systematic investigation of individual-level
interventions (e.g. Cohen-Mansfield et al., 2018; Theeke et al., 2016) suggest the potential
utility of traditional CBT-techniques such as cognitive restructuring. A recent pilot study has
also provided preliminary evidence of the feasibility of disseminating a manualised CBT
treatment via the internet for this population (Kall et al., in press). However, the application of
the meta-analytical approach to the field of loneliness interventions has limitations since it
involves attempting to synthesise highly heterogeneous studies that target different
populations affected by loneliness. For example, it is likely that a different approach will be
needed for bereaved older adults with established social networks and a young person with
autism who may lack the ability to read social cues. Another complementary approach that is
particularly well suited to developing transdiagnostic, modular interventions that match the
variety of different manifestations of the problems and needs of individuals to the treatment
technique is the ’Common Elements’ approach of Chorpita, Daleiden and Weisz (2005). This
approach involves the development of a distillation and matching model-framework (DMM)

where elements of different interventions and treatment manuals can be distilled into profiles
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and then matched to potentially moderating factors such as the age group or ethnicity of the
participants. The level of analysis thus shifts from the overall treatment protocol to its
elements, picking out specific components that characterise successful interventions (i.e.
interventions that perform significantly better than a control group on a given parameter). It is
certainly the case that just because an overall intervention package has been found to be
effective, it does not mean that all of its specific elements are effective as well. Since it is not
possible to evaluate all the specific elements across all interventions, identifying the common
elements across effective interventions is another way of approaching the question of which
specific elements may actually be effective in treatment.

The process of distillation and matching includes five steps: reviewing the area
of interest; creating a data set to include in the analysis; coding the discrete components,
referred to as practice elements; selecting a data-reduction algorithm which is subsequently
mined to allow for practice element profiles to be generated; and interpretation by a domain
expert to cross-reference the generated pattern against theory. The method has been applied to
aggregate treatment elements of evidence-based manualized treatments of psychiatric
disorders among children and adolescents (Chorpita & Daleiden, 2009) and distil profiles for
engagement practices in children’s mental health services (Becker, Boustani, Gellatly &
Chorpita, 2018; Becker et al., 2015). It has not previously been applied to the adult
population, or to the problem of loneliness. A further advantage of this approach is that it
lends itself to being integrated with the existing theoretical literature to facilitate the
development of a modular cognitive-behavioural theory of the maintenance of loneliness. Not
only can these theoretical and clinical data-synthesis approaches be integrated, but knowledge
of efficacious interventions and intervention components may also directly inform the
development of theory which can generate further treatment hypotheses to be tested in an

iterative manner.
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This study had two novel aims. First, to apply the distillation of practice
elements to examine which elements characterize successful psychological interventions
targeting loneliness and to see whether these differed across demographic (e.g. age, gender) or
clinical variables (e.g. the presence of disabilities or neuropsychiatric disorders). Second, to
combine the identified practice elements together with the existing literature to propose a

testable, modular cognitive-behavioural theory of chronic loneliness.

First Aim: to use the distillation and matching procedure to examine practice elements
that characterize successful psychological interventions targeting loneliness

Method
Identifying studies to include.
Published peer-reviewed articles evaluating individual-level interventions targeting loneliness
were identified using the search string (TITLE-ABS-KEY (lonel*) AND TITLE-ABS-
KEY (treat*) OR TITLE-ABS-KEY (interv*) ) on Scopus and ((Lonel* AND) Interven*
OR Treat*)) AND SU Lonel* on PsycINFO vyielding 4337 and 711 results, respectively.
There were no age or date restrictions, but only manuscripts written in English were included.
Additionally, a meta-analysis of loneliness interventions (Masi et al., 2011) was consulted to
identify potential studies not found with the search strings. Because a candidate article
previously known by a member of the coding team was not found with use of the
aforementioned databases, an additional search was conducted using ERIC with ((Lonel*
AND) Interven* OR Treat*)) AND SU Lonel* as a search string. This yielded 43 additional
papers. After scanning through abstracts, candidate articles containing the relevant
characteristics (i.e. an individual-level intervention with loneliness as specified outcome
measure) were screened to see whether they fit the criteria for inclusion (see Figure 1 for a

PRISMA diagram of the flow of information through the phases of the identification of papers
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for inclusion). Articles were included into the coding process on the basis of the following: (a)
Containing a standardized intervention seeking to change the participant’s behavioural and
cognitive responses and/or coping strategies with the intention of reducing loneliness.
Interventions focusing on strictly altering environmental aspects for participants were
excluded (e.g. animal support-therapy or providing social support through a volunteer
programme); (b) Being shown to compare favourably to a control condition in a randomized
study (i.e. a significant difference in loneliness post-intervention as compared to the control
group); (c) Using a quantitative scale to measure loneliness as a primary outcome. In the case
of there being several primary outcome measures or an aggregate primary outcome (e.g.
psychosocial functioning such as in the case of Gantman, Kapp, Orenski & Laugeson, 2012)
loneliness had to be explicitly mentioned among the primary outcome measures. Where there
were more than one treatment conditions with potential differences in regard to their practice
elements all conditions were coded provided that they compared favorably to a control
condition. Each winning condition (i.e., a condition that performs significantly better than a
control group on the loneliness measure) is referred to as a study group.

Coding

The coding of practice elements was conducted by two licensed clinical psychologists and
doctoral students under the supervision of the senior author. Authors for the included studies
were contacted to obtain a manual, a detailed protocol of the intervention, and/or a
clarification of the elements of the intervention if the information was not available. The order
of priority for inferring what elements an intervention contained was: (a) from the manual; (b)
from a research protocol with details on the intervention (e.g. Theeke & Mallow, 2015); (c)
the published article itself. The taxonomy of the elements was, when available, based on
previous definitions found in studies describing and detailing the DMM procedure (e.g.

Chorpita et al., 2005). An initial list of 12 plausible practice elements was created as a base
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for the coding process. The list was created to represent possible practice elements based on
the previous literature on loneliness and related clinical problems and diagnoses. However, as
the coding progressed, four additional candidate elements not on the initial list emerged. The
final list of practice elements used for coding was thus the result of an iterative process
involving both the coders and the senior investigator, with all being involved in the final
consensus judgment in what constituted distinct practice elements. When the list was finalized
after a first round of coding, all studies were re-coded in accordance with the final version of
the practice element list. Discrepancies during the coding were discussed in meetings
involving both of the coders along with the senior author. In the case of disagreement, the
senior investigator made the final decision. The elements and their definitions along with
inter-rater reliability for the initial coding can be found in Table 1.

Table 1 here
Analysis
The initial plan to conduct both a distillation and matching procedure was revised on account
of the low number of eligible articles which would have rendered the use of data-mining
algorithms unreliable and underpowered. The choice was made to distil the elements of the
included articles and generate a relative count of the practice elements found.
Results
Studies identified for inclusion.
A total of 11 articles with 14 eligible study groups met the inclusion criteria and were
included for coding. Study characteristics can be seen in Table 2.

Table 2 here
Practice elements.
Figure 2 shows the relative frequencies of practice elements across all winning study groups.

The presence/absence of practice elements within each study group is presented in Table 3.
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The most common practice element found (n = 10) within the study groups was social skills
and communication training, present in 64 % of the studies. As can be seen in Figure 1 this
was followed by mapping social opportunities and role-playing, present in seven (50 %),
psychoeducation in six (43 %), stress management and emotional awareness in five (36%)
and cognitive in four (29 %). Two (14%) of the study groups included at least one of the
problem solving, mindfulness, relaxation, and/or reviewing relationship experiences elements.
The presence of elements related to mindfulness and emotional awareness would seem to be
legitimate alternatives to an appraisal-based approach to addressing the emotional distress
associated with loneliness. Three of the practice elements, identifying personal strengths, life
review, and goal-setting were each present in a single study group, equivalent to a relative
frequency of 7 %. When creating the practice elements scheme, it was anticipated that activity
scheduling and exposure would be common practice elements due to the prominence of low
mood, anxiety and avoidance in clinical presentations of loneliness and the established
efficacy of these elements to address such difficulties (Nathan & Gorman, 2015). However,
activity scheduling and exposure were not present in any of the study groups. There were no
clear distinctions between the practice elements used for different populations, ages or
settings.

Figure 2 here

Table 3 here

Second aim: Combining the Identified Practice Elements Together With the Broader
Literature to Produce a Testable, Modular Cognitive-Behavioural Analysis of Chronic

Loneliness.
It has been argued above that important information about maintaining mechanisms can be
gained from “treatment experiments” such as RCTs. However, when the number of studies is

limited, using such experiments in isolation to develop theories of the maintenance of
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psychopathology runs the risk of missing variables not included in the existing interventions
that may nevertheless perpetuate psychopathology. This is especially relevant in an area
where the interventions up to this point have been largely atheoretical. The broader literature
as well as clinical observation and other empirical approaches may offer further promising
candidate variables that may contribute to the maintenance of a particular disorder, or in this
case, loneliness. For example, the longitudinal study of Vanhalst et al., (2015) found that
sensitivity to rejection and lack of positive responding to social inclusion predicted chronic
loneliness. Theoretical efforts to understand the development and maintenance of loneliness
include Cacioppo and Hawkley’s (2009) model based in social neuroscience and focusing on
attention and cognition in those experiencing loneliness and the reaffiliation motive described
by Qualter et al. (2015).

This broader literature on loneliness considers many of the practice elements
identified within the DMM, including social skills and opportunity, emotional skills, and
cognitive strategies. However, one key factor identified within the broader literature on
loneliness (Cacioppo et al., 2015; Cacioppo & Hawkley, 2009; Qualter et al., 2015; Vanhalst
et al., 2015) but not present as a practice element within the systematic distillation is
behavioural avoidance. Although not found in RCTs of loneliness interventions, behavioral
strategies that address avoidance of social situations have been used successfully in
nonstandardized RCTs (Hopps, Pepin & Boisvert, 2003), and nonrandomized trials
(Bouwman, Aartsen, van Tilburg & Stevens, 2017). It has also been linked to loneliness in
observational studies (Nurmi, Toivonen, Salmela & Eronen, 1997; Watson & Nesdale, 2012).

Research considering avoidance in chronic loneliness to date suggests that it
may take one of two forms, the first based on outright avoidance of situations containing the
prospect of rejection. For example, Watson and Nesdale (2012) found that young adults may

withdraw from social contact to avoid possible rejection. Such avoidance leads to the person
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being deprived of positive contrary information that they will in fact not be rejected, thereby
perpetuating further avoidance. Another form of avoidance involves increased use of social
media/”’parasocial relationships,” which may be positively reinforcing in the short-term and
potentially beneficial in some ways (Yang, 2016), but ultimately such behaviour can also be
counter-productive and may prevent more reinforcing social relationships in person (Baek,
Bae & Jang, 2013; Pittman & Reich, 2016). Nowland, Necka and Cacioppo (2018) have noted
there would seem to exist a particular risk among the chronically lonely to use social media
and related strategies in a way that interferes with the possibility of achieving satisfying long-
term connections with others. Using social media in a goal-directed fashion as a means to
reach out and create opportunities for valued social contact would be a potentially fruitful
strategy to reduce loneliness, while accessing social media channels as a distraction or
substitute for contact with others is proposed to be a risk for chronic loneliness.

Avoidance of social contact is also key within theoretical and treatment models
of social anxiety (Clark et al., 2006; Clark & Wells, 1995) Clark et al., 2006). These models
have additionally suggested that self-focused attention is a key mechanism in the maintenance
of social anxiety and is particularly associated with maintenance of avoidance behaviours.
Within the social anxiety model, attention is shifted to detailed monitoring and observation of
a person’s own internal bodily state and cognitions about this state, rather than externally
oriented to the other people in the room. This again leads to a person being deprived of
realistic information (e.g., that other people do not perceive them in the same way that they
perceive themselves) and therefore in part to avoidance of further social situations. Similarly,
self-focused attention has been suggested to be related to the maintenance of loneliness in
both observational (Lee & Ko, 2018) and experimental research (Jones, Hobbs &
Hockenbury, 1982). People may perceive their interactions with others in a particular way

even if this is not objectively how others perceive them; this type of self-focused attention
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may be associated with those who subjectively feel lonely even when objectively they are not
socially isolated. Given these findings in the literature, we suggest that any comprehensive
theoretical account of the maintenance of chronic loneliness needs to consider avoidance and
self-focused attention despite the fact that none of these factors were identified in the distilled
practice elements.

Our proposed model of maintenance for chronic loneliness can be seen in Figure
3. Like other cognitive-behavioural approaches, it (a) focuses on maintenance mechanisms
with a view to reversing those mechanisms to alleviate loneliness and b) allows for testing of
clinically relevant mechanisms of change for this population. The model was designed to be
transdiagnostic and modular since some individuals such as those with neurodevelopmental
disabilities such as autism spectrum disorder are particularly prone to social skills deficits
(American Psychiatric Association, 2013) and this will be their “starting point” into the
maintenance cycle. Others, such as older adults who have been bereaved, may have their
loneliness maintained primarily by the discrepancy between their actual and desired situation,
which is then perpetuated by maladaptive cognitive and behavioural tendencies such as
interpersonal appraisals of rejection and avoidance. Even within this group, it has been
suggested that there is a need for interventions to be individually tailored (Victor et al., 2018).
Those with clinical or sub-clinical levels of social anxiety would require an intervention
targeting their self-focused attention and avoidance (Clark & Wells, 1995; Hoffman & Otto,
2017). Individuals’ personal challenges such as mental or physical health issues may be
significant maintenance factors that need to be taken into consideration. The model also
clearly links chronic variations of loneliness to the common, transient state but by focusing on
the maintaining mechanisms allows for development of hypotheses as to why some people

continue to feel lonely over time while others do not. Table 4 provides an extended
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description of the components in the model, their rationale for inclusion and relationship with
other putative maintaining factors in the broader literature.

In summary, the Common Elements identified from the DMM were combined
to form a model of the maintenance of loneliness based on existing cognitive-behavioural
models of anxiety disorders, particularly social anxiety (Clark & Wells, 1995) and the broader
literature on theories of the maintenance of loneliness (e.g., Cacioppo & Hawkley, 2009;
Qualter et al., 2015).

Figure 3 here.
Table 4 here.
Discussion

The development of theory and practice within the field of psychotherapy need
not be considered mutually exclusive processes. The present study is the first to combine the
theoretical literature with a systematic investigation of the discrete elements that make up
successful interventions aimed at reducing loneliness to produce a testable cognitive-
behavioral model of loneliness.

After the distillation procedure, 14 discrete practice elements were found across
11 eligible studies. The focus on elements, rather than the interventions as a whole, is
valuable given the sparse amount of published research on the topic and creates the possibility
of devising new interventions incorporating previously successful elements. The distillation
focused on identifying the practice elements of interventions that targeted individual factors.
It was found that there is a large degree of heterogeneity between interventions within this
category. Only 1 practice element was present in a majority of the study groups, while 8 were
coded two or fewer times. Of even greater interest than the relative frequency of elements,
however, is a consideration of the possible means whereby a change in loneliness is achieved

in these trials. The results from the present distillation lends some credibility to claims that
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CBT strategies and techniques may be particularly efficacious in dealing with loneliness. A
proportion of the studies reported using CBT either as the treatment format (McWhirter &
Horan, 1996; Williams et al., 2004) or as a theoretical base for the intervention (Cohen-
Mansfield et al., 2018; Theeke et al., 2016), but study designs were not adequate for
determining the extent to which the efficacy of interventions was due to specific treatment
elements.

After consideration of the relevant theoretical and broader cognitive-behavioural
literature alongside clinical observations, it was concluded that self-focused attention,
avoidance and counter-productive behaviour such as having “parasocial” relationships were
also putative important processes in the maintenance of chronic loneliness. These processes
needed to be integrated with the constructs derived from the practice elements approach in
order to produce a comprehensive theory of the maintenance of chronic loneliness. The
interventions (or practice elements in this context) for these additional putative maintaining
processes are also cognitive-behavioural in nature and include exposure, behavioural
experiments and behavioural activation (e.g. Hofmann & Smits, 2008; Schrieber et al., 2015;
Soucy Chartier & Provencher, 2013). Although it was unexpected that these processes were
not represented at all within the distillation, it should be noted that the strength of CBT is
often thought to be its ability to apply general behavioral and cognitive theories, findings, and
processes in a way that promotes long-term well-being without relying on any one specific
intervention or technique (e.g. Waltman & Sokol, 2017). We considered it desirable to add
these processes to enable the production of a comprehensive explanatory model that could be
applied in different clinical presentations in a modular fashion, as opposed to an over-
inclusive “one-size fits all” approach.

Combining the broader literature on loneliness and associated mental health

disorders with the treatment literature on loneliness helps patch together a scattered and
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incomplete field of research and generate new avenues of investigation for future studies,
including highlighting shared underlying processes such as negative interpersonal appraisals
and avoidance. Future research on the topic will reveal whether the generated hypotheses hold
up to the scrutiny of empirical testing, particularly with regard to the broader applicability of
the model across the different age ranges, mental health disorders, and populations. The
number of studies available for review and the overlap, or lack thereof, in practice elements
included preclude conclusions regarding what works for whom, under what circumstances, in
what format. Future work should focus on these important questions in order to facilitate the
personalised use of the modular approach. As an illustrative example of the need for
personalisation and how the model could be applied in clinical practice, it is anticipated that
the starting point of an intervention for a young adult with autism spectrum disorder and
chronic loneliness would be a social skills intervention to increase valued social contacts (e.g.,
Gantman et al., 2012); the intervention would subsequently need to address the discrepancy
between actual and desired social contacts and to “update” negative appraisals that others will
be rejecting that may have been true prior to the social skills intervention. Neither addressing
beliefs nor addressing social skills in isolation is likely to be sufficient to address loneliness
according to the model. For an older adult with lifelong social anxiety, the focus of the
intervention is likely to lie within addressing cognitive processes within the social domain.
For bereaved older adults experiencing chronic loneliness in the absence of a mental health
disorder, the intervention may not be psychological and the model is likely to be less
applicable, but other interventions to reduce social isolation such as providing opportunities
for social contact may be more appropriate. The proposed model should not exist in isolation
to the established, social and societal-based interventions to address loneliness (e.g., Haslam,
Cruwys, Haslam, Dingle & Chang, 2016; Wang et al., 2017) or those developed for specific

subgroups such as those with psychosis (see Lim, Gleeson, Alvarez-Jimenez & Penn, 2018;
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Michalska da Rocha et al., 2018) or older adults (see Gardiner, Geldenhuys, & Gott, 2018).).
Rather, the current model can be seen as partially explaining some of the internal barriers to
accessing socially prescribed interventions. The interpersonal and intrapersonal approaches
are complementary and should be used together.

Our hope is that the present study serves to further the process of developing
successful intervention for reducing loneliness and associated mental health disorders. The
proposed model of maintenance generates further hypothesis to be tested in a truly iterative
way - developing treatments informed by theory, treatment experiments and clinical
experience. The inherent modularity of the proposed theoretical framework is partially in
response to the heterogeneity within the existing interventions which ranges from focusing on
changing the participants’ stance towards the experience of loneliness found in the study by
Creswell et al. (2012) to focusing on increasing the participant’s social skills in interventions
from the PEERS programme (Gantman et al., 2012; Matthews et al., 2018). The modularity is
also necessary given the heterogeneity of the clinical populations affected and changes that
occur across the lifespan (Victor et al., 2018). For example, loneliness has been described as
relatively common within populations with physical disabilities (Russell, 2009) and chronic
conditions (Maes et al., 2017), both of which may provide an additional obstacle to the
successful altering of social networks in accordance with a client’s abilities. A unifying
theoretical framework may also facilitate inquiries into potential mediators and moderators of
change and provide a starting point for addressing the question of what works for whom in the
context of loneliness.

Certain limitations need to be considered. As with all methods for data
synthesis, the quality of the product is inherently reliant on the data from which it is derived.
The most important limitation with regard to the DMM procedure was the lack of studies that

at minimum compared the intervention to be studied against a control group and randomized
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participants to groups. This made it impossible to match practice element profiles to specific
subgroups. With the small number of studies that met the inclusion criteria it is hardly
surprising that the counts for some of the practice elements were found to be low. Previous
applications of the DMM-framework (Becker et al., 2015; Chorpita & Daleiden, 2009) have
noted similar issues with substantially larger samples and have tried to remedy this by not
including practice elements with low counts to help reduce the impact of base rate extremes
on the inter-rater reliability. The inter-rater reliability for the initial coding procedure was
generally very good, with kappas ranging from strong to perfect for 11 of the 15 practice
elements (McHugh, 2012) but psychoeducation and problem solving had a lower-than-ideal
kappa that might be considered problematic, especially as the former element was found to be
relatively prevalent among the study groups. Another limitation of the present approach is that
the inclusion of all winning study groups, rather than just one group from each study, has the
potential to (i) inflate the relative frequency of elements, especially in studies with as small a
sample as in the present case and (ii) does not consider the magnitude of difference between
the treatment and the control condition. The impact of specific practice elements across
different ratings of frequency of loneliness remains unknown and is something that warrants
attention in future studies. Four studies were excluded as loneliness was not the primary
outcome variable and other studies were excluded due to lack of randomization. Broadening
the eligibility criteria may have identified further studies and practice elements and processes
that could potentially be of use, for example the non-randomised ‘Groups4Health’
intervention focusing on social identity (Haslam et al., 2016) or interventions explicitly
incorporating emotion regulation strategies. Finally, manuals were not available for all
studies, something that might have made inferences about the presence/absence of practice

elements less reliable.
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There were also limitations associated with the process used to identify the
broader literature of relevance to loneliness. A systematic review of the loneliness literature
and associated mental health problems was not conducted but instead the authors used their
clinical knowledge of related cognitive-behavioural interventions for anxiety and depression,
as well as their knowledge of the theoretical literature on loneliness. The recent systematic
review of Mann and colleagues (2017) was consistent with the current study in that it was
concluded the most promising interventions related to “changing cognitions.” However, how
the proposed, intrapersonal approach, relates to broader interpersonal and societal
interventions for loneliness remains to be established.

An additional limitation is that the distillation procedure did not take the overall
efficacy of the interventions into account. All elements within and between studies were
treated as equally efficacious and responsible for the observed reductions of loneliness. The
reasoning behind not weighing the elements in relation to the overall efficacy of the
interventions was twofold; first of all, not all studies used the same measure of loneliness.
While the UCLA Loneliness Scale was used in a majority of the interventions as the outcome
measure, other measures (including the Social and Emotional Loneliness Scale for Adults;
DiTommaso & Spinner, 1993) were used as well. Given the lack of literature on similarities
and differences in psychometric properties for these questionnaires it was not deemed feasible
to treat them as equivalent when measuring change in loneliness. Second, the populations
included in the studies were heterogeneous not only in demographic characteristics and
sample size, but also in terms of their reported levels of loneliness. Some studies (e.g., Theeke
et al., 2016) used a cut-off, while some studies included participants regardless of whether
they had expressed concerns regarding loneliness. While a focus on loneliness was required
for a study to be included in the DMM-procedure, this heterogeneity might result in biased

estimates of the efficacy of certain elements.
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Overall, although the lack of well-designed trials aimed at reducing loneliness is
concerning, the study adds important knowledge regarding the building blocks of cognitive
and behavioural interventions targeting chronic loneliness. While previous attempts at
systematizing the knowledge from published trials (e.g. Masi et al., 2011) have provided an
initial indication of the efficacy for these kinds of interventions, our distillation and
subsequent theoretical model supplements the available literature with information at a
different level of analysis and leads to further opportunities for treatment development. We
suggest that the proposed modular theory of the maintenance of loneliness is regarded only as
a starting point for extensive and independent testing and development. We hope that it
stimulates further work particularly in terms of new transdiagnostic interventions that can be
applied to different populations and settings that are fully integrated with interpersonal

innovations in the field.
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for eligibility >

Records excluded
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Full-text articles excluded, with
reasons
(Total n = 88)
Reasons:

No randomization procedure
and/or not controlled (n = 26)
No discernable individual-level

elements (n = 14)

No significant differences
between treatment and control
group (n =13)
Intervention did not focus on
loneliness (n =9)

Article not available in English (n
= 8)

Intervention not described in
sufficient detail (n = 4)
Loneliness as secondary
outcome (n =4)

No standardized intervention (n
= 4)

Protocol for trial, no data
reported (n =3)

Did not measure loneliness
quantitatively (n = 3)
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Figure 2. Relative frequency of the practice elements found in eligible studies
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Figure 3. A cognitive behavioural analysis of the maintenance of chronic loneliness.
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Table 1. Practice elements found in the interventions, their definition, and inter-rater reliability for

the initial coding

Inter-rater
Element Definition reliability
(x)
Cognitive Any techniques designed to alter interpretation of events through 0.84
examination of the participant’s reported thoughts, typically through the
generation and rehearsal of alternative counter-statements. This can
sometimes be accompanied by exercises designed to comparatively test
the validity of the original thoughts and the alternative thoughts through
the gathering or review of relevant information.
Problem solving  Techniques, discussions, or activities designed to bring about solutions to 0.59
targeted problems, usually with the intention of imparting a skill for how
to approach and solve future problems in a similar manner.
Mindfulness Techniques or practices designed to allow the retaining of a non- 1
judgmental, observational stance to internal and external experiences.
Exposure Techniques designed to let the participant gradually approach a feared 1
stimulus in an attempt to reduce avoidance and adverse reactions related to
said stimulus long-term.
Relaxation Techniques or practices designed to reduce activity in the sympathetic 1
nervous system, thus reducing the bodily sensations related to such
activity.
Social skillsand  Discussions, techniques, or activities designed to enhance a participant’s 1
communication  ability to accomplish goal-directed interpersonal tasks.
training
Psychoeducation  Discussions, lectures, or written materials aimed at providing information 0.42
about a psychological problem, diagnosis, or phenomenon. Often contains
information about hypothesized mechanisms of maintenance and potential
solutions.
Role-playing Activities aimed at letting a participant practice the use of techniques, 0.86
skills and solutions within a controlled and supervised setting. Often
focused around social situations.
Mapping social Discussions or activities used to map potential opportunities for meeting 0.71
opportunities other people and expanding the social network.
Goal-setting Discussions or activities centred around how to set personal goals and 0.63
evaluate progress towards them.
Stress Techniques, discussions, or exercises designed to help provide solutions to 1
management problems causing unmanageable stress and make future occurrences of the
similar stressors more manageable.
Identifying Discussions or exercises designed to identify behaviours and traits with 1
personal strengths  which the participant have successfully managed to cope with demands in
the past. The intention is to help the participant identify their own
capability to handle current demands.
Emotional Discussions, information, or exercises designed to promote awareness of 0.66
awareness emotions.
Life-review Discussions or exercises that focuses on recalling events from one's past to 1
help enhance a sense of continuity of life events.
Reviewing Discussions or activities focused on reviewing past relationship 1
relationship experiences and how these experiences can guide participants to enhanced
experiences awareness and capability to handle current relationships.
Activity The assignment or request that a participant identify or list activities the 1
scheduling participant finds pleasant or mood-elevating, and that the participant

schedule and participate in some of those activities, with the goal of
promoting or maintaining involvement in satisfying and enriching
experiences.
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Table 2. Study characteristics

Intervention

Effect size for

administered  treatment/control
Participants Mean age (age range in group? comparison(s)
Study included (n) if reported) % female Description of sample Yes/No (Cohen’s d)*
Chiang et al., 2010 92 77.4 (treatment) / 77 0% Institutionalized elderly men over the  Yes 0.98
(control) age of 65.
Creswell et al., 2012 40 65 (55-85) 83 % Self-recruited older adults over the age Yes 0.91
of 55.
Frankel et al., 2010 68 8.6 (treatment) / 8.5 15 % Children with autism spectrum Yes 0.67
(control) disorders attending grade 2 through 5.
Matthews et al., 2018 34 15.1 (treatment 1) / 18 % Adolescents (age 13-17) with a Yes 1.08 (Traditional
15.2 (treatment 2) / diagnosis within the autism spectrum PEERS)/0.31
15.4 (control) disorders-category. (PEERS with Peers)
McWhirter & Horan, 1996 44 24.8 (18-38) 48 % Recruited from a university Yes 0.86 (UCLA-1)/0.52
counselling centre. Scored 1 sd above (UCLA-S) for the
the reported mean on a loneliness social condition,
measure. 1.17 (UCLA-1)/0.68
(UCLA-S) for the
combined
condition
Theeke et al., 2016 27 75 (65-79) 89 % Older adults with chronic illnesses Yes 0.53
scoring over the mean level on the
loneliness measure.
Zhang, Fan, Huang, & 50 20.4 (Treatment)/19.2 42 % College students with elevated levels  Yes 0.67
Rodriguez, 2018 (Control) (17-25) of loneliness (1 sd over mean level).
Samarel, Tulman, & Fawcett, 125 53.8 100 % Women with early-stage breast cancer. Yes, for one of 0.52
the conditions  (Combined)/0.65
2002
Telephone-only)
Williams et al., 2004 801 20 275 % Navy recruits in basic training Yes 0.36%

considered to be at-risk (elevated
symptoms of depression and perceived
stress).
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Table 2. (continued)

Intervention  Effect size for
administered treatment/control

stud Participants Mean age (age range in group? comparison(s)
y included (n) if reported) % female Description of sample Yes/No (Cohen’s d)*
Gantman, Kapp, Orenski, & 17 20.4 (18-23) 29 % Young adults diagnosed with autism Yes 1.138

Laugeson, 2012 spectrum disorders.

Cohen-Mansfield et al., 2018 89 76.6 (Treatment)/79 81 % Older adults (age 65 and over) Yes, although  0.31
(Control) (66-92) recruited from a multitude of sources.  individual

sessions were
offered as well

Abbreviations. UCLA-I = UCLA Loneliness Scale Intimate Subscale, UCLA-S = UCLA Loneliness Scale Social Subscale

* Not all studies used the same measure of loneliness. Effect sizes should be interpreted with caution.

+ The study reported use of a multitude of loneliness measures. The calculated effect sizes represent two measures making up the UCLA Loneliness Scale, the most common
measure used in the other studies.

1 Estimated using the reported t-value and dfs because of a lack of necessary reported means and standard deviations.

8§ Estimated using the reported f-value and sample sizes because of a lack of necessary reported means and standard deviations.
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Table 3. Practice elements found in respective study group

Study C PS MI EX RE SCT PE RP
Chiang et al., 2010

Creswell et al., 2012 X

Frankel et al., 2010 X X

Matthews et al., 2018, Condition 1

(Peer-mediated)

Matthews et al., 2018, Condition 2

(Standard)

McWhirter & Horan, 1996,

Condition 2 (Social)

McWhirter & Horan, 1996,

Condition 3 (Combined)

Theeke et al., 2016 X X
Zhang, Fan, Huang, & Rodriguez,

2018

Samarel, Tulman, Fawcett, 2002,

Condition 1 (Group-delivered)

Samarel, Tulman, Fawcett, 2002,

Condition 2 (Phone-delivered)

Williams et al., 2004 X
Gantman, Kapp, Orenski, &

Laugeson, 2012

Cohen-Mansfield et al., 2018 X X

X X

Abbreviations. C = Cognitive, PS = Problem solving, MI = Mindfulness, EX = Exposure, RE = Relaxation, SCT = Social skills and

communication training, PE = Psychoeducation, RP = Role-playing.
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Table 3. (continued)

Study SM IPS EA AS LR RRE MSO GS
Chiang et al., 2010 X X X X X
Creswell et al., 2012 X

Frankel et al., 2010 X
Matthews et al., 2018, Condition 1 X
(Peer-mediated)

Matthews et al., 2018, Condition 2 X
(Standard)

McWhirter & Horan, 1996, X X
Condition 2 (Social)

McWhirter & Horan, 1996, X X
Condition 3 (Combined)

Theeke et al., 2016 X

Zhang, Fan, Huang, & Rodriguez, X

2018

Samarel, Tulman, Fawcett, 2002, X X

Condition 1 (Group-delivered)

Samarel, Tulman, Fawcett, 2002, X X

Condition 2 (Phone-delivered)

Williams et al., 2004 X

Gantman, Kapp, Orenski, & X
Laugeson, 2012

Cohen-Mansfield et al., 2018 X

Abbreviations. SM = Stress management, IPS = Identifying personal strengths, EA = Emotional awareness, AS = Activity scheduling, LR = Life-

review, RRE = Reviewing relationship experiences, MSO = Mapping social opportunities, GS = Goal-setting.
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Table 4. Explanation of the cognitive behavioural model of chronic loneliness and its relationship with other models

Component Description

Rationale for inclusion

Notes

Loneliness is thought to rely on
contextual triggers. This could be
a major disruption of the social
network, such as in the case of
bereavement, or a temporary
occurrence, such as an update on
social media.

Interpersonal trigger/context

A prerequisite to the emergence
of state loneliness is that the
individual values relationships

Values relationships

and places some worth in them in

a given situation. This factor
moderates the link between the

interpersonal context and the state

of loneliness and helps explain
the fact that some individuals are
perfectly content with their
situation even with the objective
absence of social contact.

DMM procedures: Mapping
social opportunities, reviewing
relationship experiences

Literature on loneliness e.g.
Qualter et al., (2015)

Literature on loneliness e.g.
Long, Seburn, Averill, and More
(2003)

The proposed model is
compatible with the Reaffiliation
Motive account (Qualter et al.,
2015) which describes chronic
forms of loneliness as the product
of a dysfunction within the
perceptual and cognitive aspects
of this “system”. The starting
point of the process is the
perception of being socially
isolated. While this prompts
reconnection, for a subgroup of
the population it also increases
the cognitive perception of threat
and the behavioral tendencies to
withdraw from social interaction.
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Component

Description

Rationale for inclusion

Notes

Perceived mismatch between
actual and desired social situation
(‘loneliness’)

Negative interpersonal appraisals

Emotional response (e.g., anxiety,
depression)

The experience of loneliness is
the result of an appraisal of the
social situation as unfulfilling as
compared to the desired level.

Negative interpersonal appraisals
are proposed to give rise to, and
potentiate, cognitions related to
the social domain that have been
noted in the literature, often
related to rejection e.g., People
won’t like me; I can’t trust
people.

The emotional response arising
from negative appraisals will vary
and may be anxiety, low mood or
feelings such as ‘emptiness’.

DMM procedure: Mindfulness to
address state loneliness
Literature on loneliness e.g.,
Peplau & Perlman (1982)

DMM procedure: Cognitive,
reviewing relationship
experiences, psychoeducation,
life review, identifying personal
strengths

Literature on loneliness: e.g.,
Cacioppo & Hawkley, 2009;
Masi et al., 2011; Qualter et al.,
2015; Young, 1982

Broader cognitive-behavioural
literature e.g., Clark & Wells,
1995

DMM procedure: Relaxation,
stress management, problem-
solving, emotional awareness.
Literature on loneliness (e.g.,
Cacioppo et al., 2015; Leary,
1990; Lim et al., 2016)
Broader cognitive-behavioural
literature (e.g., Beck, 1979)

The triggering interpersonal
context may be both the presence
and absence of a desired social
interaction.

Processes relating to ’social
cognition’ and ’cognition’ and
lack of positive responding to
social inclusion can be considered
here; strengths-based approaches
and factors such as self-efficacy
(Cohen-Mansfield & Parpura-
Gill, 2007) may act to mitigate
against the occurrence and impact
of such appraisals.

Work on emotion regulation in
loneliness is also relevant to
addressing the emotional
response and chronic loneliness
appears to be associated with
maladaptive emotion regulation
strategies (e.g., Vanhalst, Luyckx,
van Petegem, & Soenens, 2018).
The emotional response is likely
to be amplified in people with
mental health disorders.
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Component

Description

Rationale for inclusion

Notes

Counter-productive behaviour
(e.g. avoidance)

Social-cognitive processes

Counter-productive behaviour are
behaviours that are reinforcing in
the short term but can become
problematic over time e.g.,
avoidance, and withdrawal from
social interaction.

When entering social encounters,
lonely individuals may place an
unhelpful amount of attention on
themselves and their own
reactions rather than on the other
party. Individuals at risk for
chronic loneliness have also been
suggested to exhibit biases related
to information processing, such
as selective memory recall. These
processes are active during and
after the social situation.

Literature on loneliness: E.g.,
Nurmi, Toivonen, Salmela-Aro,
and Eronen (1997)

Broader cognitive behavioural
literature on avoidance as
maintaining psychopathology and
counter-productive ’safety
behaviour’ e.g. see Meulders,
Van Daele, Volders & Vlaey,
(2016); Treanor & Barry (2017)
Literature on loneliness e.g.,
Jones, Hobbs & Hockenbury
(1982); Cacioppo & Hawkley,
2009; Spithoven, Bijttebier &
Goossens (2017)

Broader cognitive behavioural
literature e.g., Mortberg, Hoffart,
Boecking & Clark (2015)

Exposure and activity scheduling
may be helpful and should be
included in cognitive behavioural
treatments of loneliness.

Sensitivity to rejection (e.g.,
Watson & Nesdale, 2012) and
processes identified by Cacioppo
& Hawkley, 2009 (i.e.,
hypervigilance to social threat,
attentional and confirmatory and
memory biases) are included
within this factor and have been
proposed to be important
mechanisms of maintenance.
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Component Description Rationale for inclusion Notes
Personal challenges such as social Lacking social skills is thoughtto DMM Procedure: Social skills Mobility and health issues are of
skills deficits, mobility issues be reciprocally related to a and communication training, role- particular relevance to older

decrease in valued social
contacts. For some individuals,
such as those with ASD and
recognised social skills deficits,
this will be the primary factor
leading to a decrease of valued
social contact and chronic
loneliness. For others,
particularly older adults, mobility
and health issues may lead to a
decrease in valued social
contacts.

playing, mapping social
opportunities

Literature on loneliness e.g.,
Cohen-Mansfield & Parpura-Gill
(2007) and Qualter et al. (2015)
suggesting a decrease in social
opportunities leads to a reduction
of opportunities to strengthen
one’s ability to manage social
situations

adults. People with pre-existing
mental health difficulties would
also be considered here.




