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Abstract

Loneliness has broad public health importance, especially in older adulthood, and there is some
evidence suggesting it is associated with several personality disorders (PDs). The etiology of
these PD-loneliness associations, however, has rarely been studied, especially in the context

of the maladaptive traits of the DSM-5 alternative model of personality disorder (AMPD).

To address these limitations, we estimated phenotypic, genetic, and unique environmental
associations between loneliness and maladaptive personality traits in a sample of older adults
from the Minnesota Twin Registry (7= 1,356, Myge = 70.4). Loneliness was moderately to
strongly associated with each of the AMPD domains of negative affect, detachment, antagonism,
disinhibition, and psychoticism (r=.22-.58), with evidence of both genetic (7y = .45-.75) and
unique environmental (7, = .10-.48) influences explaining the associations to varying degrees. We
argue that loneliness may be an underappreciated concomitant of personality pathology, with PD
traits perhaps underlying its development. Indeed, these findings suggest that loneliness may be
a manifestation of the genetic and environmental forces that also lead to pathological personality
variation.
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Public Health Relevance of Loneliness in Older Adulthood

Loneliness is a subjective emotional experience, commonly defined as the distressing
feeling accompanying the perception that one’s social needs are not being met by one’s
relationships (Hawkley & Cacioppo, 2010). Loneliness is associated with numerous adverse
physical and mental health outcomes, including internalizing psychopathology (Beutel et
al., 2017), cognitive decline (Kuiper et al., 2015), and cardiovascular disease (Valtorta

et al., 2016). In fact, the impact of loneliness is comparable in magnitude to other well-
established risk factors for mortality like substance abuse, obesity, and low physical activity
(Holt-Lunstad et al., 2015).

These associations are of additional importance in older adult populations because these
individuals often face predisposing factors for loneliness like living alone, loss of family
and friends, sensory impairments, and chronic illness. In a systematic review of the risk
factors in older adults, prediction of longitudinal change in loneliness was found across
studies for (a) not being partnered and partner loss, (b) limited social networks, (c) low
levels of social activity, (d) poor self-perceived health, and (e) depressed mood and an
increase in depression (Dahlberg et al., 2022). Along those lines, the National Academies of
Sciences (NAS) has recently emphasized the importance of studying the basic mechanisms
of loneliness in older adults, recommending “increased funding of basic research as a key
to achieving the goal of developing a more robust evidence base on effective prevention,
assessment, and intervention” (National Academies of Sciences, 2020, p. 61).

Evidence-based efforts to reduce loneliness are in their early stages, though becoming
increasingly common (Hickin et al., 2021; Lim et al., 2020). The increased study of
loneliness as a primary intervention target reflects the high frequency with which it is
encountered by community clinicians as cross-diagnostic presenting complaint (Pérez-Rojas
etal., 2017) and surveys of clinicians indicating that patient’s presenting complaints tend

to shape treatment planning more strongly than do diagnostic categories (First et al., 2018).
Despite this clear public health relevance and importance as cross-diagnostic intervention
target, loneliness has been infrequently studied in relation to personality pathology.

Loneliness in Personality Pathology

Preliminary evidence suggests that loneliness is commonly experienced across a range
of personality pathologies. Based on a meta-synthesis of qualitative studies exploring
loneliness among people with PD diagnoses or traits, Ikhtabi et al. (2022) concluded that
“experiences of loneliness [are] a central part of the difficulties faced by this group of
people” (p. 11), and argue that, given loneliness’s salience, interventions for PD should
focus on psychological and social factors that help people connect with others.
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Perhaps, the most studied at this intersection is relations between loneliness and borderline
PD. Patients diagnosed with borderline PD report feeling considerably lonelier than controls
(Hauschild et al., 2018; Liebke et al., 2017). Twin studies allow for inference on the

degree to which genetic and environmental factors are involved in the covariance of

two phenotypes. For instance, in a large community sample of twins, several borderline
personality features were correlated with loneliness (r= .51 for a composite score) and those
correlations were explained by both genetic (75 = .64) and unique environmental (7, = .40)
influences, suggesting common etiological factors (Schermer et al., 2020). Similarly, in an
adolescent twin sample, Skaug et al. (2022) demonstrated high genetic overlap between
borderline traits and loneliness, with overlap in the unique environment also accounting

for a statistically significant but smaller portion of the covariance. Data on associations
between loneliness and other PD syndromes is sparser, with limited evidence suggesting
cross-sectional links with schizoid (Levi-Belz et al., 2014), avoidant (Hayakawa et al.,
2018), and, of smaller magnitude, antisocial (Ozdel et al., 2015) PDs. Some dimensional
measures of traditional PD syndromes have been related to loneliness as well, such as
paranoid beliefs (Alsuhibani et al., 2022), schizotypy (Benson & Park, 2019), histrionic
traits (Berryman et al., 2018), vulnerable narcissism (Kealy et al., 2022), social avoidance
(Yuan et al., 2022), and dependent personality features (Overholser, 1996). Of the traditional
syndromes or trait measures of those syndromes, only obsessive-compulsive PD has not
been demonstrated to be associated with higher levels of loneliness (for a review: Reinhard
etal., 2022).

The flaws of traditional, categorical PD diagnostic approaches have been well documented
(e.g., Tyrer et al., 2007), making it especially important to study relations between loneliness
and dimensional measures of personality, like those in modern PD taxonomies. The DSM-5
alternative model for personality disorder (AMPD) defines PD as clinically significant
difficulty in self and interpersonal personality functioning (criterion A) as expressed in

high levels of at least one maladaptive personality trait (criterion B; American Psychiatric
Association [APA], 2013). The pathological personality traits of criterion B are arranged
hierarchically with 25 constituent trait facets indexed across five overarching domains,
typically measured with the Personality Inventory for DSM-5 (PID-5; Krueger et al., 2012).

The AMPD traits have theoretical (Krueger et al., 2012) and empirically demonstrated

links to the Five Factor Model (FFM) of normal-range personality, with strong associations
between negative affect and neuroticism, detachment and low extraversion, antagonism and
low agreeableness, disinhibition and low conscientiousness, and more modest associations
between psychoticism and openness (for a review: Barchi-Ferreira Bel & Osorio, 2020). The
FFM has been a useful framework for understanding individual differences in loneliness,
with meta-analytic evidence suggesting strong cross-sectional associations with neuroticism
and low extraversion, as well as moderate associations with low conscientiousness and

low agreeableness (Buecker et al., 2020). The limited longitudinal evidence suggests

that the influence of neuroticism on residual change in loneliness is stronger than that

of loneliness on residual change in neuroticism, though statistically significant relations
have been observed in both directions, while the impact of other traits has been modest
(Abdellaoui et al., 2019; Freilich, Mann, & Krueger, 2022; Mund & Neyer, 2016).
Loneliness appears to have strong genetic correlations (i.e., |75| > .50) with both neuroticism
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and, negatively, with extraversion, as well as moderate, negative genetic correlations

(g < —.20) with agreeableness and conscientiousness, and small to moderate unique
environmental correlations (.10 < || < .50) with each of these four traits (Abdellaoui et
al., 2019; Freilich, Mann, South, & Krueger, 2022; Schermer & Martin, 2019). Though not
necessarily indicative of causality, longitudinal prediction of residual change in loneliness
and significant unique environmental correlations is consistent with broad personality
traits, especially neuroticism and low extraversion, being involved in the development of
loneliness.

Given these links between the FFM and AMPD and the evidence consistent with the FFM
traits being involved in the development of loneliness, it stands to reason that maladaptive
personality might also be etiologically involved, perhaps with a larger effect. To our
knowledge, the relations between AMPD dimensions and loneliness have been reported

in only two previous studies. Roche et al. (2019) related the PID-5 domains to daily
single-item loneliness self-reports in a diary design. They found that negative affect (r=
.47) and detachment (r=.29) were significantly associated with mean loneliness levels,

but antagonism (r=.11), disinhibition (r=.06), and psychoticism (r=.09) were not.
Further, they found that negative affect, but not detachment, uniquely amplified associations
between daily increases in loneliness and cognitive distortions, concluding that negative
affect may be implicated in maintaining loneliness, making it a theoretically compelling
target of psychotherapy. Next, in a cross-sectional study with an adolescent sample, Romero
and Alonso (2019) found that a three-item loneliness measure was significantly associated
with negative affect (r=.20), detachment (r=.21), and psychoticism (r=.30), but not
antagonism (r=.06) or disinhibition (r=".11).

In sum, a wide range of personality pathology dimensions appear to involve loneliness.

This suggests that loneliness may be a central feature across PD, with an etiology possibly
involving PD traits. “Pathological conscientiousness” may be an exception, where loneliness
has not been clearly linked to measures of either maladaptively high (i.e., obsessive-
compulsive PD) or low (i.e., PID-5 disinhibition) constraint. Evidence is limited for several
key domains, notably those of the AMPD, with results regarding disagreeableness (i.e.,
PID-5 antagonism and antisocial PD diagnoses) and psychoticism appearing to be mixed.

The Present Study

There is tentative but limited evidence suggesting loneliness may be a salient feature
across many to most domains of personality pathology. Despite the broad public health
importance of loneliness, as well as specific relevance to healthy aging and psychotherapy,
these associations have rarely been studied in the context of the AMPD. Further, limited
work has explored why personality pathology and loneliness are linked, with evidence
from the normal-range personality literature suggesting broad traits may be etiologically
involved. Finally, no study has examined loneliness and personality pathology in an older
adult sample, a population that does demonstrate PD pathology (Oltmanns & Balsis, 2011)
and new onset of PDs in particular (Dupree et al., 2023). Therefore, we sought to examine
associations between the AMPD domains and loneliness using a large older adult twin
sample.
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Having hypothesized significant phenotypic correlations between loneliness and the AMPD
domains and facets, we planned a priori to model the degree to which genetic and unique
environmental influences explained the associations. We hypothesized that loneliness would
have strong associations with negative affect and detachment and moderate associations
with antagonism and psychoticism. Further, we hypothesized that the genetic and unique
environmental influences between loneliness and those of the AMPD domains would be
significantly correlated and that a medium to large amount of the genetic variance in
loneliness would overlap with that of the AMPD domains, collectively. We also aimed to
extend this work in an exploratory manner to the narrow personality facets of the AMPD

to understand associations between loneliness and a wide range of specific traits relevant to
personality pathology. These hypotheses are consistent with loneliness resulting from many
of the same genetic and environmental forces that impact personality pathology.

Method

Participants

The sample includes adults from the Minnesota Twin Registry (MTR), a birth-record-based
registry of twins born in the state of Minnesota (Krueger & Johnson, 2002; Lykken et al.,
1990). The recent data collection effort took place from 2017 to 2022 and involved twins
born between 1936 and 1959. The current wave also involved eight twin pairs from the
Carolina African American Twin Study of Aging (Whitfield, 2013). The age of participants
spanned 62-85 years at the time of data collection (M= 70.4; 62% female). Full sample
demographics (7= 1,377) are reported in Table S1 in the online supplemental material.
Notably, there was limited racial diversity (98% White, which for the MTR sample is
reflective of the Minnesota state population for the birth years sampled), but considerable
diversity in terms of education (40% without a college degree, 43% with undergraduate
degree, and 17% with graduate degree) and marital status (74% married or living common
law, 10% widowed, 11% divorced or separated, and 5% single).

Because of the public health significance of loneliness in older individuals, the sample being
comprised of aging adults, many of whom are retired (60%), is an important consideration.
Participants were recruited in tandem with their twins, so only 21 twins were part of a
“broken pair” (i.e., their cotwin is not present in the data). Thus, the final analytic sample
consisted of 1,356 twin persons, constituting 678 twin pairs and 21 persons whose cotwin
did not participate. Of the 678 twin pairs, 420 pairs (262 female and 158 male) were
monozygotic (MZ) and 258 (160 female and 98 male) were dizygotic (DZ). All twin pairs
were of the same biological sex.

Measures

UCLA Loneliness Scale Version 3—The UCLA Loneliness Scale is a 20-item self-
report questionnaire designed to index an individual’s subjective feelings of loneliness
(Russell, 1996). Items include, for example, “How often do you feel that you lack
companionship?” and “How often do you feel that there is no one you can turn to?,”
rated on a 4-point Likert scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often). Of the
20 items, nine are reverse scored to index loneliness (e.g., “How often do you feel part
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of a group of friends?”). The 20-item scale demonstrated high internal consistency in the
sample (a = .93, wt =.94). We tested four confirmatory factor analytic models of the
scale’s structure and concluded that a unidimensional loneliness factor was optimal after
accounting for method effects that correspond to the valence of each item (i.e., negative vs.
positive valence, the latter requiring reverse scoring to index loneliness). These analyses are
discussed in supplemental materials and reported in Table S2 in the online supplemental
material.

PID-5 Short Form—The PID-5 is a self-report measure assessing the 25 maladaptive
personality trait facets and five superordinate domains of criterion B of the AMPD (Krueger
etal., 2012). Items are rated on a 4-point Likert scale (0 = very or often false, 1 =
sometimes or somewhat false, 2 = sometimes or somewhat true;, 3 = very or often true).
Originally developed as a 220-item measure, item-response theory-based analyses were
used to adapt the 100-item shortened form (which retained similar reliability and criterion
validity properties) that was used in this study (Maples et al., 2015). Four items are averaged
to index each of the facets, and three characteristic facets are averaged to index each of

the domains. For example, the grandiosity, deceitfulness, and manipulativeness facets are
measured by four items and then averaged to index the antagonism domain. Some PID-5
facets are “interstitial,” meaning they are located between domains (e.g., depressivity is
considered primarily a facet of detachment, but, in factor analyses, has moderately large
loadings onto negative affect as well). Facets that have been demonstrated to contribute
primarily to a given domain (i.e., are less interstitial; have smaller cross-loadings) are used
in scoring. The five domains each had moderate to high internal consistency (.80 < a < .87,
.83 < wT <.90). Most of the facets displayed adequate internal consistency (a and wt =

.55 for 24 facets; a and wT = .70 for 17 facets). Irresponsibility did not, however (a = .38,
wT = .42), nor did any three-item subset of its four items, so analyses should be interpreted
cautiously.!

Data Preparation

After participants submitted their scores via Qualtrics or on a paper questionnaire (and
subsequently entered into Qualtrics), data were screened by hand for careless responding

by the investigators using intuitive approaches (e.g., implausible response consistency,
inconsistency, and/or endorsement of an impossible response option to an attention item).
After anomalous responses were flagged, research assistants conducted a second assessment
shortly after where participants either corrected or confirmed their entries. Following this
second assessment, all participant responses were deemed sufficiently valid and were used
in the analyses. In addition, prior to conducting other analyses, data were inspected for
meeting the statistical assumption of normality. Visual inspection of the scale histograms
and calculation of skewness (i.e., skew coefficient g> 0.75) suggested that each of the PID-5
domains and 23 of the 25 PID-5 facets had a positive skew (all except restricted affectivity
and submissiveness).2 The loneliness measure was not skewed. Biometric models that

IThisis likely due to limited variability in the item-level responses, but note, however, that later results involving irresponsibility are
seemingly logical (e.g., moderate positive correlation with loneliness, moderate heritability).
Because this is a community sample, it is expected for participants, on average, to endorse relatively low levels of personality

pathology.
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decompose variance into additive genetic (A), dominant genetic (D), common environmnetal
(C), and unique environmnetal (E) variance components (i.e., ACE and ADE models) may
have decreased accuracy for non-normally distributed variables (Arbet et al., 2020), so a
rank-based Blom transformation was applied to skewed variables (Blom, 1958; Wright et al.,
2017). As recommended for biometric analyses, all variables were then regressed on sex, the
linear and quadratic effects of age, and the age—sex interaction. Regressing out these effects
is recommended to remove similarity between twins that is due to being the same age and
sex, and thus serves to avoid overestimating twin intraclass correlations (ICCs; McGue &
Bouchard, 1984). The standardized residuals of these regressions were then carried forward
to the analyses.

Statistical Analysis

First, we calculated bivariate and semipartial phenotypic correlations between the
pathological personality traits and loneliness. Then, for each construct, we calculated MZ
and DZ twin ICCs to compare the similarity across twins for a given phenotype. The greater
similarity among MZ twin pairs than DZ twin pairs suggests genetic influences on the
phenotype. Next, we estimated univariate ACE or ADE and AE variance decompositions.
When the DZ ICC was less than half of the MZ ICC, an ADE rather than ACE model was
fit. Personality traits (both maladaptive and normative) and loneliness often show little to
no common environmental components when examining broad, average variance estimates
(Boomsma et al., 2006; Wright et al., 2017), suggesting that a more parsimonious model
that excludes a common environmental component (C) might fit the data well (i.e., an AE
model). Thus, for each phenotype either an ACE and AE or ADE and AE model was fit.
We used the Akaike information criteria (AIC) to compare the ACE or ADE model to the
simpler AE model for each phenotype; the model with the lowest AIC was determined to
best fit the observed data. In estimating these models, the direct symmetric approach was
used, which estimates model variance components rather than model paths because it is less
likely to produce biased estimates (Verhulst et al., 2019).

After modeling the univariate decompositions, we then estimated bivariate ACE, ADE, and
AE “Cholesky decompositions” of the covariance between loneliness and the personality
traits (Loehlin, 1996). The Cholesky model can be transformed to estimate various
parameters. Because we were interested in the overlap between influences on personality
pathology and loneliness, we calculated genetic and environmental correlations (i.e.,
correlations between the latent variance components), and the degree to which each
phenotypic correlation was attributable genetic and environmental factors (e.g., proportion
of phenotypic covariance attributable to common additive genetic effects). Therefore, for
each pair (i.e., given personality trait and loneliness), the best fitting of these models

was interpreted as a “correlated factors” model to estimate genetic and environmental
correlations as well as a “common and specific factors” model to estimate the percentage
of phenotypic covariance mediated by genetic and environmental factors (Loehlin, 1996).
Finally, we fit a multivariate Cholesky decompaosition involving each of the AMPD domains
(modeled first ordinally) and loneliness (modeled last). Having hypothesized that loneliness
largely results from similar forces as personality pathology, this model allowed us to
estimate the proportion of genetic and environmental variance in loneliness that was
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attributable to the combined effects of the genetic and environmental variance components
of the five measured personality domains.

Transparency and Openness

Results

Our sample size results from the complete, recent MTR wave of data collection (n=
1,377), without data exclusions apart from participants without a twin in the dataset (n
= 21) and missingness (2 < n< 20). All analysis code and model results are available

at https://osf.io/y6k94/ (Freilich, 2023). Biometric models were estimated in R using the
OpenMx package (Boker et al., 2022), modifying sample scripts by Dr. Hermine Maes
(https://hermine-maes.squarespace.com/). This study’s design and its analysis were not
preregistered. Study procedures were approved by the Institutional Review Board of the
University of Minnesota.

Phenotypic Associations

Phenotypic correlations between loneliness and the maladaptive personality trait domains
are reported in Table 1. Correlations are provided both before and after transformation
and regression procedures. The personality domains each displayed moderate to strong
correlations with loneliness (.22 < r< .58), with associations being strongest with
detachment (r=.58) and negative affect (r=.46). Phenotypic associations between
loneliness and the narrow personality trait facets were of a similar magnitude (.13 < r<
.57) and are reported in Table 3.

Semipartial correlations were calculated to estimate the association between each of the
domains, net of the other four domains, with loneliness. Semipartial correlations may
suggest the degree to which a given domain uniquely predicts loneliness. Semipartial
correlations with loneliness are reported in Table 3 and were statistically significant (at

p < .01) for detachment (r=.38), negative affect (r=".15), and psychoticism (r=.08), but
not for either antagonism or disinhibition. Similarly, we estimated semipartial correlations
within each domain (e.g., association between loneliness and anxiousness, net of the other
facets of negative affect). This was done to infer the degree to which facets of a given
domain uniquely predict loneliness, accounting for the other facets in that domain (Table 3).

Criterion-Predictor Overlap

Some of the items from the loneliness scale could be interpreted as overlapping with
negative affect or detachment items. For instance, the loneliness item “How often do you
feel that there is no one you can turn to?” could theoretically assess alienation. In order to
assess criterion-predictor overlap, we calculated correlations between each of the loneliness
items and each of the facets of detachment and negative affect. Detachment results are
reported in Table S3 in the online supplemental material, and negative affect results are
reported in Table S4 in the online supplemental material.

Detachment and its facets had consistent correlations across the 20 loneliness items
(detachment 7’s .29-.46; anhedonia s .19-.45; withdrawal r’s .27-.51; depressivity /’s
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.15-.41; suspiciousness 7°s .12-.32; intimacy avoidance 7’s .16—.33). Overall, the item
“How often do you feel close to people?”3 was most associated with the detachment facets
(average r=.38), while the item “How often do you feel shy?” was least associated (average
r=.22). Similarly, negative affect and its facets had relatively consistent correlations across
the 20 loneliness items (negative affect 7’s .16—.40; anxiousness /s .19-.35; hostility /’s
.16-.33; perseveration /s .17-.32; emotional lability s .11-.33; separation anxiety /'s
.09-.34; restricted affectivity /s .14-.28; submissiveness s .09-.25). The loneliness item
“How often do you feel isolated from others?” was most associated with the negative affect
facets (average r=.30), while “How often do you feel shy?” was least associated (average
r=.16). Because no individual loneliness item stood out as especially overlapping with
any particular facet, we proceeded with a loneliness measurement model that utilized all 20
items.

Univariate Biometric Analyses

For loneliness and each of the domains and facets, the MZ ICC (.16 < r< .42) was greater
than the DZ ICC (-.08 < r<.24), suggesting genetic influences on the phenotypes. Given
this pattern of ICCs, either an ACE or ADE model (depending on if MZ ICC > 2 x DZ

ICC) and a reduced AE model were fit and compared based on AIC. ICCs, model results,
and fit statistics are reported in Table 2. In 28 of the 31 phenotypes, the reduced AE model
had a lower AIC, suggesting the genetic dominance (D) and shared environmental (C)
variance components were not meaningfully greater than zero and could be dropped from
the model. Heritability estimates ranged from .14 to .41, with unique environment influences
accounting for the remaining variance (.59 < £<.86).

Bivariate and Multivariate Biometric Analyses

In each of the bivariate decompositions, the reduced AE model had a lower AIC than the
ACE or ADE model, suggesting it had the superior fit to the data. Therefore, we proceeded
with interpreting correlated factors AE models. These models allow for the calculation of
additive genetic (/) and unique environmental (/) correlations, which estimate the degree
to which genetic and unique environmental components of the PID-5 traits covaried with
those of loneliness. Each of the domains and many of the facets had genetic and unique
environmental correlations that were significantly greater than zero, with associations being
strongest for detachment and negative affect and their underlying facets. For instance, the
latent additive genetic components of negative affect and of loneliness were estimated to
have a correlation of 75 = .60, while the latent unique environmental components had a
correlation of 7, =.38. Each of these correlations and their 95% confidence intervals is
reported in Table 3.

In addition, we interpreted common and specific factors AE models, which estimate

the proportion of phenotypic covariance attributable to additive genetic and unique
environmental influences. For instance, negative affect and loneliness had a phenotypic
correlation of r= .46, and an estimated 48% of that covariance was mediated through
additive genetic factors, while the remaining 52% was attributable to shared factors in the

3N0te, this item is reverse scored to index loneliness.
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unique environment. For each personality trait, we report the percentage of covariance with
loneliness attributable to additive genetic (A) components in Table 3 (with the remaining
percentage attributable to the unique environment, given that only AE models were
interpreted). Based on these percentages, we partitioned phenotypic correlations between
each trait and in loneliness into A and E components to display in Figure 1. For instance,
because 48% of the r= .46 correlation between negative affect and loneliness was mediated
through additive genetic factors, the figure displays the .46 total as an “A component” of .22
(.46 x 48%) and an “E component” of .24 (.46 x 52%).

We interpreted a reduced AE multivariate model because it had superior fit indices over

an ACE or ADE model. Loneliness was the final entry in the model, so the path from the
latent A variance component of loneliness to the phenotype loneliness (labeled agg because
it travels from the sixth additive genetic variance component in the model to the sixth
phenotype) estimates the remaining additive genetic influences on loneliness not accounted
for by the additive genetic influences of each of the previous phenotypes in the model (the
five AMPD domains). The value of the agg path was .3678, suggesting that 36.7% (.36782
[as6 path squared]/.3683[heritability of loneliness]) of the additive genetic influences on
loneliness are not attributable to the AMPD domains. The ez path similarly estimates the
remaining unique environmental variance in loneliness. gg had a value of .6647, suggesting
that 70.3% of the unique environmental variance in loneliness is not shared with the AMPD
domains. Full results are in Tables S5 and S6 in the online supplemental material.

Discussion

Summary of Findings

In the current sample of aging twins, loneliness was significantly associated with each

of the pathological personality traits of the AMPD. Consistent with prior evidence,
loneliness and each of those traits were moderately heritable, with unique rather than shared
environmental influences accounting for the phenotypic variance not influenced by genetic
factors (Boomsma et al., 2006; Wright et al., 2017). Further, the covariance between the
traits and loneliness was partially due to shared additive genetic and unique environmental
influences, suggesting some common etiological factors, though a large portion of the
(especially environmental) variance was unique to loneliness. These estimates varied both
within and across personality domains in interesting ways; for instance, there was moderate
genetic and environmental overlap between loneliness and both detachment and negative
affect, while genetic overlap with antagonism was more modest and environmental overlap
was near zero.

Domain-Specific Results

Detachment—Among the broad domains, phenotypic (r=.58), semipartial (7 = .38),
genetic (/g = .75), and unique environmental (7, = .48) correlations with loneliness were
strongest for detachment. The phenotypic associations were stronger than in previous
college (r=.29; Roche et al., 2019) and adolescent (r=.21; Romero & Alonso, 2019)
samples, perhaps suggesting detachment has a stronger influence on loneliness later in life,
though methodological differences (e.g., daily diary assessment, briefer measures) may also
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contribute to the discrepancy. Perhaps as individuals age, work less, and have less family
around them, their propensity toward detachment is more likely to be expressed, which in
turn may lead to loneliness. Detachment has conceptual links with low extraversion and
avoidant PD, both of which have had similar phenotypic associations with loneliness in
previous samples (Buecker et al., 2020; Hayakawa et al., 2018). Each facet of detachment
was strongly correlated with loneliness (7= .39-.57) and remained significant in the
semipartial associations (r; = .08-.19) that remove covariation with the other four facets.

Large genetic (15 = .53-.76) and moderate environmental (7, = .28-.48) associations

were observed for each of the facets. Loneliness appears to be involved across a wide

range of pathological processes relevant to detachment; associations were strongest for
anhedonia, withdrawal, and depressivity, rather than intimacy avoidance and suspiciousness,
but differences were modest. Genetic and unique environmental factors appear to each
contribute greatly to the covariance (i.e., 43%-55% of phenotypic correlations mediated
through additive genetic factors across facets?), suggesting both are relevant to the etiology.
Overall, similar mechanisms appear to be involved in a person’s tendency to experience

a wide range of detachment processes (e.g., social withdrawal, suspiciousness, emotional
blunting) and their tendency to feel lonely.

Negative Affect—Phenotypic (7= .46), semipartial (/s = .15), genetic (7 = .60), and
unique environmental (7, = .38) correlations with loneliness were similarly strong for
negative affect. Phenotypic associations were similar to those observed in a previous

college sample (r=.47; Roche et al., 2019) and larger than those from an adolescent

sample (r=.20; Romero & Alonso, 2019). Evidence is consistent with previous links
between loneliness and neuroticism (Buecker et al., 2020), borderline PD (Hauschild et

al., 2018), histrionic traits (Berryman et al., 2018), dependency (Overholser, 1996), and
vulnerable narcissism (Kealy et al., 2022). A possibly notable difference from normal-range
personality is that where neuroticism has had larger semipartial and unique environmental
correlations with loneliness than low extraversion (Schermer & Martin, 2019), its conceptual
partner, negative affect, had weaker associations than detachment (extraversion’s conceptual
partner). Like those of detachment, each of the negative affect’s facets was significantly
associated with loneliness phenotypically (r=.25-.41), genetically (74 = .43-.70), and
unique environmentally (r; = .15-.35), with relatively small differences across facets. Shared
genetic and environmental factors contributed to the covariance to a similar degree (i.e.,
45%—-64% of phenotypic correlations mediated through additive genetic factors). Taken
together, this similarly suggests that many of the genetic and unique environmental factors
that influence a person’s tendency to experience a wide range of distinctive negative
emotions (e.g., anxiousness, hostility, and emotional lability) also influence a person’s
tendency to feel lonely.

Psychoticism—~Psychoticism was similarly associated with loneliness phenotypically (r=
.38), genetically (75 = .55), and environmentally (7, = .30) and was the only other domain

4Though genetic correlations were greater than environmental correlations, a similar amount of the covariance was mediated through
genetic and environmental factors because a greater portion of the phenotypic variances were attributable to environmental factors
(i.e., heritabilities were 0.21-0.42 for detachment facets and loneliness).
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significantly associated net of the others (7 = .08). Phenotypic associations were comparable
to that of an adolescent sample (7= .30; Romero & Alonso, 2019), larger than that of a
college sample (r=.09; Roche et al., 2019), and consistent with prior evidence of strong
links with schizotypy (Benson & Park, 2019) and paranoid beliefs (Alsuhibani et al., 2022).
Among the facets, only eccentricity (r=.38; r, = .29) uniquely predicted loneliness net of
the others (perceptual dysregulation r=.23; r; = .06; unusual beliefs and experiences r=
.23; r; = .03). Unique environmental factors accounted for the covariance with loneliness

to a similar degree for each of the facets (7, = .17-.29), but the genetic correlation was
considerably larger for eccentricity than perceptual dysregulation (7 = .58 compared to 7y =
.22). In total, this may suggest that links between loneliness and psychotic experiences are
more heterogenous than with detachment and negative affect. Likely due to a larger shared
genetic liability, eccentric beliefs and behaviors may be more relevant to the development of
loneliness than other components of psychoticism.

Disinhibition—Prior evidence has not linked disinhibition specifically to loneliness (e.qg.,
r=.06, Roche et al., 2019; r=".11; Romero & Alonso, 2019), though both borderline
(Hauschild et al., 2018) and antisocial PD (Ozdel et al., 2015)—which contain impulsivity
in their diagnostic criteria—and low conscientiousness (Buecker et al., 2020) have been
associated. In the current sample, disinhibition was moderately associated with loneliness (r
=.39) with genetic (75 = .64) and unique environmental (7, = .24) factors contributing to the
covariance, though the association was not significant net of the other AMPD domains (7 =
.03). Distractibility was most strongly associated facet in phenotypic (r=.38), semipartial (/5
=.23), and unique environmental (7, = .18) correlations. Interestingly, rigid perfectionism, a
negative indicator of disinhibition, was positively associated with loneliness as well, perhaps
suggesting that over-constraint may also be socially maladaptive. Overall, associations with
the facets of disinhibition were more modest than those of other domains and likely due

in larger part to overlapping genetic (ry = .27-.74; 58%~75% of covariance) rather than
environmental (7, = .07-.18; 25%—-42%) factors.

Antagonism—Among the PID-5 domains, phenotypic (r=.22), semipartial phenotypic (7
=-.07), genetic (ry = .45), and unique environmental (7, = .19) correlations with loneliness
were weakest for antagonism. This is relatively consistent with the evidence of modest
associations with antisocial PD (Ozdel et al., 2015), antagonism in a college (r=.11;

Roche et al., 2019) and adolescent (r=.06; Romero & Alonso, 2019) sample, and low
agreeableness (Buecker et al., 2020). Associations with agreeableness also tend to not be
statistically significant when accounting for correlated personality domains (Freilich, Mann,
South, & Krueger, 2022; Schermer & Martin, 2019). Among the facets, associations with
callousness (r=.25; ry = .17) and deceitfulness (r=.24; r, = .15) were strongest, perhaps
suggesting that direct interpersonal harms have a greater impact on developing loneliness
than disturbances related to self or identity (e.g., grandiosity and attention seeking). Apart
from callousness (7, = .22), these associations likely result in larger part from a shared
genetic liability (62%—-93% of phenotypic covariance attributable to A), rather than being
linked environmentally (7- = .02-.11). Overall, associations across antagonism facets were
relatively modest, and perhaps an artifact of covariation with other domains of pathological
personality resulting from shared genetic influences.
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Taken together, this evidence suggests that many if not most domains of personality
pathology involve and perhaps underlie the development of loneliness to varying degrees.
Given its centrality across diverse pathologies and its adverse health consequences,
intervention on loneliness is becoming increasingly emphasized; further inquiry into

its etiology and maintenance will likely benefit such interventions. Evidence from the
normal-range personality literature suggests that broad tendencies to experience positive
and negative emotions (i.e., extraversion and neuroticism) predict residual change in
loneliness (Abdellaoui et al., 2019; Mund & Neyer, 2016) and that the associations are
environmentally mediated (Freilich, Mann, South, & Krueger, 2022; Schermer & Martin,
2019). We hypothesized that biometric results would extend to (and perhaps be eclipsed in
magnitude by) the maladaptive variants of the FFM. Results were quite similar; we observed
moderate to strong phenotypic and genetic correlations and weak to moderate environmental
correlations across each of the broad domains, with detachment and negative affect having
the largest associations. Further, those associations were similar in magnitude to those of
low extraversion and neuroticism observed elsewhere (Freilich, Mann, South, & Krueger,
2022; Schermer & Martin, 2019). This suggests that shared etiological factors (beyond
genetic confounding) are involved in the development of personality traits and loneliness,
and previous research suggests directionality (i.e., traits underlying loneliness development).
Conclusions about causality and directionality cannot be made from such cross-sectional
data, though it does appear that loneliness is a salient feature of personality pathology and
PD in older adulthood.

The construct of loneliness is usually measured with stand-alone scales, meant to

index a subjective feeling or emotional experience, and considered a sign or symptom

of various psychopathologies (e.g., depression, borderline PD). Traditional self-report
scales assess broad tendencies to feel connected and close to others (e.g., | [“never,”
“rarely,” “sometimes,”, “often”] feel that | lack companionship; Russell, 1996).% As such,
interindividual differences in loneliness are largely “trait-like,” that is, though there are
changes through the lifespan, the rank-order stability is quite high (similar to personality
traits; Mund, Freuding et al., 2020; Mund, Lldtke et al., 2020). Put differently, some
individuals tend to experience more loneliness than others, through changing situations and
environments, just as some people tend to be more neurotic than others. This is not to
suggest the constructs are redundant (indeed, a large portion variance in loneliness could
not be accounted for by the personality pathology domains), though traditional loneliness
inventories may be well conceived as measuring the trait-like tendency to experience a
high degree of negative emotion and a low degree of positive emotion in interpersonal
relationships where high neuroticism and low extraversion represent those propensities
broadly across contexts.

Efforts are being made in daily diary or intensively longitudinal study designs to measure
the contextual and more acute or rapidly varying aspects of loneliness (e.g., Kuczynski et al.,

SThe oft-used UCLA (Russell, 1996) and De Jong Giervand (De Jong Gierveld & Van Tilburg, 2010) loneliness scales notably both
index general frequency (e.g., “rarely” and “often”), in contrast measures that assess symptomatology during a specific timepoint (e.g.,

in the past week).
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2022). However, as traditionally measured, loneliness likely results from many of the same
genetic forces that also lead to pathological personality variation. Therefore, loneliness may
be conceived as a facet of personality pathology, similar to a trait like depressivity, which

the PID-5 measures as a subordinate facet of the broader detachment and negative affect
domains. Regardless of whether it is conceived of as a separate symptom or an inherent facet
of personality pathology, loneliness appears to be concomitant with many PD traits, and
those traits offer a useful organizing framework for understanding individual differences.

The reliance on self-report scales is a clear limitation of the present work. There is
likely some degree of shared method variance contributing to the observed associations.
One source of shared method variance is evaluative consistency bias, or the tendency
for respondents to be consistent in rating themselves as having or not having positive
qualities (Anusic et al., 2009). If there was a large degree of evaluative consistency bias
among respondents, we would conclude that some portion of the observed associations
was artifactual rather than meaningful. Future studies would benefit from multimethod
assessment, including the use of multiple informants and clinical interviews. In addition,
though we evaluated the degree to which any individual loneliness items overlapped with
negative affect or detachment facets, criterion-predictor overlap could similarly bias the
analyses. Alternative questionnaires and means of assessments (e.g., daily diary) may
provide a measure of loneliness that is less overlapping with personality.

The cross-sectional nature of the data creates limitations on inference about temporal
sequencing. A unique environmental correlation suggests the degree to which co-occurrence
of two phenotypes is due to factors in the environment that make identical twins differ
(accounting for genetic and shared environmental similarity). Thus, these correlations are
consistent with the conclusion that (a) pathological personality traits could underlie the
development of loneliness, (b) loneliness could underlie the development of pathological
personality traits, or (c) a third unmeasured environmental variable could underlie changes
in both. We argue that this pattern of results is consistent with personality underlying the
development of loneliness, given the nature of the constructs and longitudinal evidence from
the normal-range personality literature.

Future work would also benefit from measuring Criterion A to study the role of loneliness

in both aspects of the AMPD. This would also allow calculation of composite scores of
traditional PD syndromes (e.g., specific combinations of Criterion A scores and PID-5 facets
to index borderline PD) which may provide additional insight on the role of loneliness in
PD, beyond what traits offer. Finally, the data were derived from a community sample, and,
as result, relatively low mean levels of personality pathology were observed. Though the
PID-5 was designed as a continuous measure of maladaptive personality traits (and, indeed,
some evidence suggests the instrument is invariant across clinical and community samples,
e.g., Bach et al., 2018; Somma et al., 2019), it is unclear if associations would generalize
across PD severity.
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Figure 1.

Phenotypic Correlations of AMPD Traits With Loneliness Partitioned Into Additive Genetic
and Unique Environmental Components
Note. AMPD = alternative model for personality disorder.
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Table 1

Correlations Among Loneliness and the AMPD Domains

Variable 1 2 3 4 5 6
Age -0.04 -0.02 005 -0.07 -0.04 -0.04
Sex (1 = male, 2 = female) 0.00 001 0.00 -0.24 -0.04 -0.14
1. Loneliness 0.94 046 0.59 0.21 0.39 0.34
2. Negative affect 0.46 0.89 0.46 0.41 0.61 0.47
3. Detachment 0.58 0.48 0.90 0.27 0.45 0.38
4. Antagonism 0.22 046 0.32 0.83 0.45 0.45
5. Disinhibition 0.39 0.62 047 0.47 0.84 0.54
6. Psychoticism 0.37 049 042 0.45 0.54 0.84

Note. Correlations are reported above the diagonal before transformation procedures and regressions that control for age and sex and below

Page 20

the diagonal after such procedures. McDonald’s omega total reliability estimate is reported along the diagonal. /7= 1,360 pairwise, inclusive of
participants without a twin in the dataset. Later tables include only the approximately 669-677 (/7= 1,338-1,354) twin pairs. AMPD = alternative

model for personality disorder.
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