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Abstract 

This preregistered meta-analysis (k = 113, total n = 93,668) addressed how the Big Five 

dimensions of personality (extraversion, agreeableness, conscientiousness, neuroticism, and 

openness) are related to loneliness. Robust variance estimation accounting for the dependency of 

effect sizes was used to compute meta-analytic bivariate correlations between loneliness and 

personality. Extraversion (r = -.370), agreeableness (r = -.243), conscientiousness (r = -.202), 

and openness (r = -.107) were negatively related to loneliness. Neuroticism (r = .358) was 

positively related to loneliness. These associations differed meaningfully in strength depending 

on how loneliness was assessed. Additionally, meta-analytic structural equation modelling was 

used to investigate the unique association between each personality trait and loneliness while 

controlling for the other four personality traits. All personality traits except openness remained 

statistically significantly associated with loneliness when controlling for the other personality 

traits. Our results show the importance of stable personality factors in explaining individual 

differences in loneliness. 
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PERSONALITY AND LONELINESS 4 
 

Loneliness and the Big Five Personality Traits: A Meta-Analysis 

The need for social connection and belonging is present in all humans (Barrick, Mount, & 

Li, 2013; Baumeister & Leary, 1995). However, there are individual differences in the degree of 

desired social connection and in affective reactions to the loss of social bonds (J. T. Cacioppo & 

Patrick, 2008; Dufner, Arslan, Hagemeyer, Schönbrodt, & Denissen, 2015). In most social 

environments, one could find someone like Thomas, a reserved and rather introverted man in his 

late thirties who worries a lot about daily hassles, is often nervous and emotionally unstable. One 

could also find someone like David, an outgoing and energetic man of the same age as Thomas. 

He would describe himself as someone who needs social connection through group membership 

and is talkative. Although both individuals share similar objective environmental characteristics, 

Thomas reports feeling lonely relatively often, whereas David experiences this feeling rather 

rarely. A central difference between both individuals is their personality, which can be used to 

predict their risk for feeling lonely. 

Despite a growing interest in interindividual differences in loneliness over the last years, 

surprisingly few studies have directly focused on the association between loneliness and broader 

personality traits (Abdellaoui et al., 2019; Cheng & Furnham, 2002; Mund & Neyer, 2016, 2018; 

Teppers et al., 2013). Fortunately, even studies that were not initially focused on the association 

between loneliness and personality often collected data on both sets of constructs. The present 

meta-analysis taps into this underused source of data and provides the first comprehensive 

account of how loneliness and broader personality traits are related and how robust these 

relations are across different types of samples, loneliness measures, and other factors. To allow 

reproducibility of our meta-analytic results, we followed the Meta-Analysis Reporting Standards 
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(MARS). The preregistration of this meta-analysis, along with the data and R code to reproduce 

our results, are available on the Open Science Framework (OSF): https://osf.io/gt7qa/. 

Loneliness 

Loneliness is described as the subjective perception of a discrepancy between the desired 

and the actual social relationships in terms of companionship, connectedness, or intimacy (De 

Jong Gierveld & van Tilburg, 2006; Hawkley & Cacioppo, 2010). Unidimensional 

conceptualizations of loneliness assume one overall loneliness dimension whereas 

multidimensional conceptualizations of loneliness differentiate between sub-dimensions or facets 

of loneliness. There is agreement on two dimensions of loneliness among loneliness researchers. 

Emotional loneliness (Weiss, 1973) is described as the perceived absence of a close attachment 

figure, such as a romantic partner (S. Cacioppo, Grippo, London, Goossens, & Cacioppo, 2015; 

Weiss, 1973). Social loneliness is described as the perceived absence of a broader social network 

and quality friendships as well as the lack of the feeling to belong (S. Cacioppo et al., 2015; 

Weiss, 1973). Emotional and social loneliness are associated with different affective reactions, 

but can be characterized by a shared core of experiences (DiTommaso & Spinner, 1997; Russell, 

Cutrona, Rose, & Yurko, 1984). Both emotional and social loneliness have in common that they 

involve a mismatch between desired and actual social relationships. Because they tap into the 

same underlying need, both dimensions of loneliness can be aggregated into an overall loneliness 

score.  

Personality and Loneliness 

Personality describes individuals’ relatively enduring patterns of cognition, emotion, and 

behavior that distinguish one person from another (Roberts, Wood, & Caspi, 2008). One highly 

influential model describing personality structure is the Five-Factor-Model (FFM) (McCrae & 
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Costa, 2008). The FFM encompasses the traits extraversion, agreeableness, conscientiousness, 

neuroticism, and openness to experience (McCrae & Costa, 2008).  

Meta-analytically investigating the relation between personality traits and loneliness is 

important for at least three reasons. First, a rigorous test of the relations between personality 

traits and loneliness could correct for biases that produce the illusion of inconsistent findings 

among single studies (Borenstein, Hedges, Higgins, & Rothstein, 2009) and test moderators of 

these relations that are not yet covered in one single study but can be examined by synthesizing 

all available studies. Second, the FFM provides a nomological network that helps explain 

similarities and differences among psychological constructs. Embedding loneliness in the FMM 

will thus help avoiding jingle-jangle fallacies (i.e., different labels used for the same construct). 

This is particularly relevant because it has been suggested that loneliness has trait-like 

characteristic and might be conceptualized as part of personality (Mund, Freuding, Möbius, 

Horn, & Neyer, 2019). Third, understanding whether and how personality traits and loneliness 

are interwoven will allow the identification of subgroups of individuals that might be at risk of 

developing loneliness. Therefore, the findings of this meta-analysis can inform future research on 

loneliness from a personality psychological perspective by identifying personality traits as risk or 

protective factors for the development of loneliness.  

Below, we briefly outline the interplay between personality and loneliness separately for 

each personality trait. Although there are different plausible mechanisms suggesting an effect of 

broader personality traits on loneliness, the causal direction of this link is not yet clear. Mund and 

Neyer (2018), for example, found that loneliness predicted all Big Five traits except openness 

five years later. The present meta-analysis focuses on correlations, leaving it an open question 
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whether there are uni- or bi-directional effects. However, we discuss possible bi-directional 

effects between loneliness and personality further down. 

Extraversion and Loneliness 

Although direct evidence is sparse, the few existing studies that explicitly investigated 

the association between loneliness and extraversion consistently found a negative association 

(Hensley et al., 2012; Saklofske & Yackulic, 1989; Stokes, 1985; Teppers et al., 2013; Vanhalst et 

al., 2012). Extraverted individuals have a preference for engaging in and enjoying social 

interactions (Costa & McCrae, 1980; John, Robins, & Pervin, 2008). Extraverted individuals 

might therefore actively seek out others for interaction, and ultimately befriend them (Selfhout et 

al., 2010). Extraversion predicts greater participation in social activities (Lucas, Le, & 

Dyrenforth, 2008), is linked to higher social status (Anderson, John, Keltner, & Kring, 2001), 

greater social networks (Stokes, 1985), and to more perceived support from peers (Asendorpf & 

Van Aken, 2003). Extraversion was identified as a main predictor of sociable behavior in various 

studies (Breil et al., 2019; Eaton & Funder, 2003; Fleeson & Gallagher, 2009; Sherman, 

Rauthmann, Brown, Serfass, & Jones, 2015). Further, individuals high in extraversion are more 

likely to engage in everyday life situations perceived as high in sociality (Horstmann, 

Rauthmann, Sherman, & Ziegler, 2019; Sherman et al., 2015). Additionally, extraversion is 

associated with other positive interpersonal outcomes such as likeability and popularity 

(Mervielde & De Fruyt, 2000; Nikitin & Freund, 2015; van der Linden, Scholte, Cillessen, 

Nijenhuis, & Segers, 2010), which might affect loneliness. Moreover, the enthusiastic behavior 

of an extraverted individual might evoke a positive reaction in similar others (van Zalk & 

Denissen, 2015) – they enjoy being in one another’s company. Based on the above stated 

literature, we derived the following hypothesis. 
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Hypothesis 1: Extraversion is negatively related to loneliness. 

Agreeableness and Loneliness 

 The few existing studies that directly investigated the association between loneliness and 

agreeableness consistently found a negative relation (Hensley et al., 2012; Saklofske & Yackulic, 

1989; Stokes, 1985; Teppers et al., 2013; Vanhalst et al., 2012). Agreeableness is described by 

motives for maintaining positive and smooth interactions with others and minimizing social 

conflict (Jensen-Campbell et al., 2002; Tobin, Graziano, Vanman, & Tassinary, 2000). Like 

extraversion, agreeableness is associated with positive interpersonal outcomes such as likeability 

and popularity (Mervielde & De Fruyt, 2000; Nikitin & Freund, 2015; van der Linden et al., 

2010), and with being selected as friend (Selfhout et al., 2010). Agreeable adolescents report 

having fewer interpersonal conflicts (Asendorpf & Wilpers, 1998) and are more empathic than 

less agreeable individuals (Song & Shi, 2017). Empathy, in turn, shows a negative relation with 

loneliness, such that individuals scoring high on empathy have been found to report lower 

loneliness (Beadle, Keady, Brown, Tranel, & Paradiso, 2012). The warm, friendly, and 

considerate attitude of agreeable individuals in social situations might explain why agreeableness 

and loneliness are negatively related. Taken together, the literature therefore suggests that 

agreeableness and loneliness might be negatively related. 

Hypothesis 2: Agreeableness is negatively related to loneliness. 

Conscientiousness and Loneliness 

The few existing studies that directly investigated the association between loneliness and 

conscientiousness were consistent in effect size (rather small), but inconsistent in terms of 

statistical significance and the direction of the effect. Some studies found positive relations (e.g., 

r = .07; Teppers et al., 2013) whereas others found negative relations (e.g., r = -.07; Mund & 
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Neyer, 2018) or no significant relation (e.g., r = .00; Vanhalst et al., 2012) with loneliness. One 

might speculate that the responsible and reliable behavior of highly conscientious individuals 

includes maintaining regular contact with friends and family. With respect to indirect evidence, 

conscientiousness is indeed predictive of the frequency and the intensity of contact with family 

members, but not of the frequency and intensity of contact with friends (Asendorpf & Wilpers, 

1998). Although the empirical evidence is mixed, there are theoretical grounds to assume a 

negative relation between loneliness and conscientiousness. 

Hypothesis 3: Conscientiousness is negatively related to loneliness. 

Neuroticism and Loneliness 

Although evidence is sparse, the few existing studies that directly investigated the 

association between loneliness and neuroticism consistently found a positive relation (Hensley et 

al., 2012; Saklofske & Yackulic, 1989; Stokes, 1985; Teppers et al., 2013; Vanhalst et al., 2012). 

Concerning indirect evidence, neuroticism is related to a heightened reactivity to social stressors 

(Zautra, Affleck, Tennen, Reich, & Davis, 2005). Moreover, highly neurotic individuals are more 

sensitive to cues of social rejection (Denissen & Penke, 2008), which may result in feelings of 

loneliness. Neuroticism has been linked to dysfunctional interpersonal behavior leading to lower 

relationship satisfaction (Vater & Schröder-Abé, 2015). Additionally, individuals scoring low on 

neuroticism (i.e., emotionally stable) are described as more likeable by their peers (van der 

Linden et al., 2010), which can result in lower loneliness. Note that whereas related constructs of 

loneliness such as depression or anxiety are facets of trait neuroticism and therefore have some 

construct overlap with each other (DeYoung, Quilty, & Peterson, 2007), loneliness commonly is 

not understood as such a facet of one of the personality traits. Taken together, available studies 

suggest that neuroticism and loneliness are positively correlated. 
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Hypothesis 4: Neuroticism is positively related to loneliness. 

Openness and Loneliness 

The few existing studies that directly investigated the association between loneliness and 

openness were consistent in effect size (rather small), but inconsistent in terms of statistical 

significance. Some previous studies found negative relations (e.g., r = -.11; Vanhalst et al., 2012) 

whereas other found no significant relation (e.g., r = -.04; Teppers et al., 2013) with loneliness. 

Compared to the other personality traits, openness has fewer social consequences and is often 

described as an intrapsychic rather than an interpersonal dimension (McCrae, 1996). However, 

there might be a weak tendency for individuals higher in openness to evoke more positive 

reactions in others or to seek out new situations that might also include social contacts. 

Therefore, it seems reasonable to assume that loneliness is weakly negatively or not at all 

significantly related to loneliness.  

Hypothesis 5: Openness is either weakly negatively related to loneliness or not at all 

significantly related to loneliness. 

Multivariate Relations Between Personality and Loneliness 

To our best knowledge, very few studies investigated the unique relation between 

loneliness and personality when controlling for the other four personality traits. Controlling for 

other personality traits is important as multivariate associations are less influenced by biases 

such as a general response bias. Even though the Big Five are thought to be orthogonal factors, a 

meta-analysis showed that there are statistically significant intercorrelations among the Big Five, 

ranging from r = .14 for openness and agreeableness to r = -.32 for conscientiousness and 

neuroticism (van der Linden et al., 2010). In a recent study, Abdellaoui et al. (2018) found that 

only neuroticism was statistically significantly associated with loneliness when all Big Five 
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personality traits were entered as simultaneous predictors. In contrast, Teppers et al. (2013) 

found that neuroticism was not a significant predictor of loneliness when controlling for the other 

four personality traits; and extraversion showed the strongest relation to loneliness (note that also 

cognitive-personality styles were included in the model). However, it is not yet known whether 

these findings replicate. Therefore, we investigated whether and how the unique relation of each 

Big Five personality trait and loneliness differs when controlling for the other four personality 

traits. Based on the available studies, we formulated the following hypothesis. 

Hypothesis 6: Neuroticism and extraversion show the strongest associations with 

loneliness when controlling for the other personality traits in a multivariate model. 

Moderators of the Relation Between Loneliness and Personality 

We examined average age, the loneliness scale, and the dimension of loneliness as 

moderators of the relationship between loneliness and personality. Age might affect the strength 

of the relation between personality and loneliness. Indeed, one study that examined this 

hypothesis explicitly (Butkovic, Brkovic, & Bratko, 2012) found that the relation between 

extraversion and loneliness was stronger in adolescents (r = -.70) than in older adults (r = -.52). 

For agreeableness and conscientiousness, in contrast, the relationship was stronger for older 

adults than for adolescents, and it did not differ between adolescents and older adults with 

respect to neuroticism (Butkovic et al., 2012). The relationship between extraversion and 

loneliness might be moderated by age because at a younger age, finding friends is more 

dependent on the outgoing nature of a person whereas at an older age, other competencies and 

experiences might be more important (Lehmann, Denissen, Allemand, & Penke, 2013; Wrzus, 

Wagner, & Riediger, 2016). We therefore included average sample age as a potential moderator 

in all analyses, but a-priori specified a directed hypothesis for extraversion only. 
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Hypothesis 7: The negative relation between extraversion and loneliness is stronger for 

adolescents than for adults. 

Loneliness scale was examined as an exploratory moderator to test whether the relation 

between loneliness and personality is affected by the questionnaire used to assess loneliness. We 

categorized the loneliness scales into three groups. The first two of these categories represented 

the UCLA Loneliness Scale (Russell, 1996) and the De Jong Gierveld Loneliness Scale (DJG-

LS) (De Jong Gierveld & van Tilburg, 2006), both of which are used most frequently in research 

on loneliness. Although loneliness scores from the UCLA Loneliness Scale and the DJG-LS are 

highly correlated (e.g., r > .80; Grygiel, Humenny, Rebisz, Świtaj, & Sikorska, 2013; Maes, 

Vanhalst, Van den Noortgate, & Goossens, 2017), they might capture distinct aspects of 

loneliness. From a psychometric perspective, it seems interesting to investigate whether the two 

most widely used measures (i.e., the UCLA Loneliness Scale and the DJG-LS; De Jong Gierveld 

& Van Tilburg, 2006; Russell et al., 1984) capture the same construct, which would lead to 

comparable associations with external criteria such as the Big Five personality traits. The third 

category included all loneliness scales that have been used only a few times (e.g., Social and 

Emotional Loneliness Scale for Adults (SELSA; DiTommaso & Spinner, 1993) or single item 

measures of loneliness. 

Finally, the relation between personality and loneliness might differ among different 

dimensions of loneliness such as overall loneliness, emotional loneliness, or social loneliness. 

This moderator could only be tested for studies using multidimensional loneliness measures that 

distinguished among different dimensions of loneliness. Extraversion might be more strongly 

related to social loneliness than emotional loneliness because social loneliness is described as the 

perceived absence of an engaging social network (S. Cacioppo et al., 2015; Hawkley, Browne, & 
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Cacioppo, 2005). As individuals high in extraversion tend to select situations high in sociality 

(Sherman et al., 2015), individuals low in extraversion might experience more social loneliness 

because their everyday situations tend to be lower in sociality. 

In addition to these three moderators, we had initially pre-registered to test the reciprocity 

of the relation between personality and loneliness. However, we could not test this in the present 

meta-analysis because the overall number of longitudinal studies measuring both constructs at 

more than one time point was not sufficient to draw sound conclusions. 

Testing the Robustness of Effects Using Meta-Analysis 

While there is a stronger theoretical rationale for some moderator tests (as described 

above), other variables were included in the form of robustness checks. These robustness checks 

tested whether the relation between a certain personality trait and loneliness can be robustly 

found across different types of studies and samples. Mathematically, the approach does not differ 

between the moderator analyses and the robustness checks (i.e., both are meta-regressions). We 

use the term moderator analysis for meta-regressions with strong theoretical rationales. We use 

the term robustness checks for all other meta-regressions.  

Taken together, in this study, we examined the following two sample characteristics: 

Average age and percentage of men. Moreover, we examined three study characteristics: 

publication year, publishing status (published vs. unpublished), and study type (cross-sectional 

vs. repeated-measured study). Last, we investigated the following four measurement 

characteristics: loneliness scale used (DJG-LS, UCLA, other), loneliness dimension (overall 

loneliness, social loneliness, emotional loneliness, other), underlying personality framework 

(Five Factor Model, Three Factor Model, other), and the reliability of the loneliness and the 

personality measures. Examples of loneliness scales coded as “other” were, for example, the 
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SELSA (DiTommaso & Spinner, 1993) or single item measures. Examples of personality 

frameworks coded as “other” were, for example, the HEXACO (Lee & Ashton, 2004) or the 

PF16 (Cattell, Eber, & Tatsuoka, 1970). We initially aimed to also examine the proportion of 

ethnic minority participants in the sample as a moderator. Moreover, although we had pre-

registered to exclude clinical samples, we decided during the coding process to rather include 

them and test the health status of the sample as a moderator. However, due to a lack of studies 

reporting the ethnic minority status and health status of the sample, we were not able to test these 

effects. 

Overview and Aims of the Present Study 

The main aim of this meta-analysis was to synthesize results from a large number of 

published and unpublished studies investigating relations between loneliness and personality. We 

also examined potential moderators of these relations (e.g., age of the sample, loneliness 

dimension). The present meta-analysis is the first large-scale systematic review of studies 

including personality and loneliness measures. This meta-analysis does not only provide a more 

accurate estimate of the bivariate relations between the Big Five traits and loneliness than single 

studies, it also estimates how much unique variance in loneliness each personality trait explains 

when controlling for the other four personality traits. 

Method 

Literature Search and Inclusion Criteria 

Eligible studies were identified in two steps (Figure 1). In Step 1a, we conducted a 

standardized literature search in PsycINFO in November 2017 applying the search string 

((isolation or loneliness or lonely) AND (personality OR "big five" OR "big 5" OR "five-factor 

model" OR OCEAN OR FFM OR openness OR conscientiousness OR extraversion OR 



PERSONALITY AND LONELINESS 15 
 

introversion OR agreeableness OR neuroticism OR "emotional stability") in title and abstract. 

This search was restricted to empirical studies with a human sample published in English or 

German. No restriction was set regarding publication type or health status of the sample. This 

resulted in 506 studies. In Step 1b, we added studies from the MASLO-project. The MASLO-

project is a large database aimed to include all studies that used one of the eight main 

standardized loneliness questionnaires (also see http://www.marliesmaes.com/maslo-project/). 

For that project, a literature search had been conducted using the databases PsycINFO, ERIC, 

PubMed, and Web of Science with the names of the loneliness measures as search terms. Finally, 

in Step 1c, we screened the full texts to determine whether an article could be included. In the 

rare case that no full text was available, we screened the abstract. No re-analyses of existing 

findings or statistical duplicates (e.g., data used in both a thesis and a journal article) were 

included. In cases where multiple publications were based on the same data, only one publication 

was included and priority was given to publications reporting (a) larger sample sizes, (b) more 

measurement points, and/or (c) more descriptive statistics.  

In Step 2, we searched for and coded relevant data in the publications. In Step 2a, we 

checked whether the articles from Step 1 provided zero-order correlation coefficients for the 

relation between loneliness and personality. If no zero-order correlations were reported, the 

corresponding authors were invited via email to provide this information. Out of 578 articles, 

487 had to be excluded because they failed to meet the inclusion criteria (see Figure 1 for 

details). This process thus resulted in 91 eligible studies. Finally, in Step 2b we used the Society 

for Personality and Social Psychology (SPSP) forum Connect! as well as the email distribution 

list of the German Psychological Society (DGPs) to solicit unpublished data including 
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personality and loneliness. This request resulted in 22 additional unpublished data sets. A total 

number of 113 studies were included in our meta-analyses.  

Coding of Studies 

A standardized coding manual and coding sheet were developed and tested before coding 

to ensure sufficient standardization of our coding process. Definitions of all coding categories 

can be found online on the OSF: https://osf.io/gt7qa/. In Step 2, all articles that were included 

after Step 1 screening were coded for effect sizes and study characteristics by the first author. An 

experienced graduate student double-coded half of the studies in Step 1 and again half of the 

studies in Step 2. Overall, the average percentage of interrater agreement was 95% (for more 

details, see the online supplementary material (OSM)). In the rare cases of disagreement between 

the coders, the original article was consulted together. 

To allow addressing the research question whether the relation between one personality 

trait and loneliness changes when controlling for the other four personality traits, we used meta-

analytic structural equation modelling (MASEM; see below for a description of this approach). 

MASEM analyzes a meta-analytic covariance matrix. We therefore also coded the 

intercorrelations among the personality traits for all articles that were included in Step 2. The 

percentage of interrater agreement between both coders was 100% for these effect sizes. 

In cases in which necessary information for the inclusion of a single study was missing in 

the paper (i.e., missing correlations on the relevant outcomes), the authors were contacted via 

email. In total, we contacted 69 authors of which 48% responded with the requested information. 

An overview of all descriptive characteristics that were coded for each included article can be 

found online at https://osf.io/gt7qa/. This table includes effect sizes and both study and sample 

characteristics for each included study.  
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Final Database for the Meta-Analyses 

The final database comprised 1,697 effect sizes from 113 studies with 136 independent 

samples and overall 93,668 individuals. Of the effect sizes, 909 described the association 

between loneliness and personality (141 for openness; 142 for conscientiousness, 234 for 

extraversion; 165 for agreeableness; 227 for neuroticism). The other effect sizes described 

associations among the personality traits (788 effect sizes).  

Meta-Analytic Procedure 

The meta-analyses were conducted based on Fisher’s Z values to obtain unbiased 

estimates of the correlation coefficients (Shadish & Haddock, 2009). To enhance interpretability 

and to allow comparison with other meta-analyses based on correlations, these Z-scores were 

subsequently back-transformed to r for reporting in this manuscript. To synthesize all effect sizes 

of the bivariate relations between loneliness and personality, the robu function available in the R 

package robumeta (Fisher, Tipton, & Zhipeng, 2017) was used. Publication bias was assessed 

with the R package metafor (Viechtbauer, 2017) and R package robumeta (Fisher et al., 2017). 

The MASEM was conducted with the R package metaSEM (Cheung, 2018). This analysis differs 

from the analyses we preregistered on the OSF. MASEM is superior compared to the initially 

planned SEM based on a series of univariate meta-analyses (Cheung, 2015; Jak & Cheung, 

2018).  

Estimation of Bivariate Effect Sizes 

Overall, 15 meta-analyses on bivariate relations were conducted (5 for the relations 

between loneliness and the Big Five personality traits, 10 for the intercorrelations among the Big 

Five personality traits). For all bivariate meta-analyses, we estimated random effects models 

because they allow for the generalization of the findings above and beyond the included study set 
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(Hedges & Vevea, 1998; Viechtbauer, 2010). As the majority of included studies reported several 

relevant effect sizes (e.g., multiple sub-facets of loneliness), these effect sizes were not 

statistically independent of each other (cf. Hedges, Tipton, & Johnson, 2010). Classical fixed 

effects or random effects meta-analyses rely on the assumption that all included effect sizes are 

independent. Therefore, we used robust variance estimation (RVE) for the bivariate meta-

analyses regarding personality and loneliness. RVE adjusts the standard errors of the effect sizes 

to account for dependency (Tanner-Smith & Tipton, 2014; Tanner-Smith, Tipton, & Polanin, 

2016). However, if the number of studies included in a meta-analysis is small or moderate, test 

statistics and confidence intervals based on RVE may suffer from inflated Type I error (Tipton & 

Pustejovsky, 2015). Therefore, we used small-sample correction in all our meta-analyses 

conducted using RVE, which leads to the limitation that RVE results should only be trusted if the 

degrees of freedom are larger than 4 (Tanner-Smith & Tipton, 2014; Tipton, 2015). The 

magnitude of heterogeneity between study-average effects was assessed with τ2 (Deeks, Higgins, 

& Altman, 2008). Additionally, I2 was used to indicate the proportion of variance due to 

variability in true effects rather than sampling error (Borenstein, Higgins, Hedges, & Rothstein, 

2017; Fisher et al., 2017; Higgins & Thompson, 2002). In other words, an I2 close to 100% 

shows that most of the observed variation in effect sizes would remain if we were somehow able 

to eliminate the sampling error (Borenstein et al., 2017).  

Estimation of Moderating Effects 

The analyses were conducted separately for each moderator. First, the average association 

between a personality trait and loneliness was estimated in each sub-group based on the coded 

study and sample characteristics (e.g., in the subset of cross-sectional studies). This procedure 

yielded separate estimates of the average effect size and indicators of heterogeneity for each sub-
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group. Second, to test for potential significant differences between effect sizes that were obtained 

in different sub-groups (e.g., cross sectional studies vs. repeated-measured studies), we 

performed mixed effects RVE meta-regressions. All continuous predictor variables were mean-

centered to enhance interpretability of the regression coefficients. For all categorically coded 

characteristics, we added dummy-coded predictor variables into the meta-regressions separately 

for each personality dimension (for details, see Tanner-Smith & Tipton, 2014). We chose the 

moderator category that showed the descriptively strongest association with loneliness as 

reference category for all moderator analyses (see Tables 4-8). As the total number of included 

studies varied across moderator analyses, not all predictors mentioned above could be tested in 

each meta-analysis (e.g., personality framework).  

Estimation of Potential Publication Bias Issues 

The validity of any meta-analysis can be threatened by publication bias, a phenomenon in 

which studies with statistically significant results (often with larger effect sizes compared to non-

significant results) are more likely to be published than null findings (Polanin, Tanner-Smith, & 

Hennessy, 2016). To assess whether the present meta-analyses were affected by publication bias, 

the publication status (published in a peer-reviewed journal vs. unpublished data) was 

investigated as a potential moderator. Following recent recommendations for assessing and 

adjusting for publication bias (Carter, Schönbrodt, Gervais, & Hilgard, 2019), we performed 

multiple tests to detect and adjust for publication bias including contour-enhanced funnel plots 

(Peters, Sutton, Jones, Abrams, & Rushton, 2008), Egger’s regression tests (Egger, Smith, 

Schneider, & Minder, 1997), trim-and-fill analyses (Duval & Tweedie, 2000), Precision Effect 

Test (PET), and the Precision Effect Estimate with Standard Errors (PEESE) (Stanley & 
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Doucouliagos, 2014). A detailed discussion of the publication bias tests used in this meta-

analysis is provided in the OSM. 

Estimation of Multivariate Effects 

We assessed the unique relations of each Big Five personality trait with loneliness when 

controlling for the other four traits by adopting a two-stage structural equation modeling 

approach (TSSEM) to MASEM (Cheung, 2015; Cheung & Chan, 2005b). MASEM combines 

meta-analytical techniques and structural equation modeling (SEM) to synthesize correlation 

matrices and fitting SEMs on the basis of a pooled correlation matrix (Cheung & Chan, 2005a, 

2005b; Cheung & Cheung, 2016). An advantage of correlation-based MASEM is that it is able to 

handle missing correlation coefficients in the correlation matrix (e.g., if a study reports the 

correlations between extraversion and loneliness and between neuroticism and loneliness but not 

for the other personality traits) by relying on maximum likelihood estimation (Cheung & 

Cheung, 2016; Jak & Cheung, 2018). At Stage 1 of TSSEM, a pooled correlation matrix is 

estimated by synthesizing the correlation matrices from all included samples. For TSSEM 

analyses, we included only samples using a univariate measure of loneliness (i.e., the UCLA or 

the DJG-LS reporting overall loneliness) to reduce systematic heterogeneity among samples. 

Using multivariate methods, TSSEM accounts for the covariance between the included 

correlations and weighs each cell by its respective sample size. At Stage 2 of TSSEM, structural 

models are fitted based on the obtained pooled correlation matrix (for more details on the two-

step approach, see Cheung & Chan, 2005b). Whenever multiple effect sizes described the same 

relation within one sample (e.g., when multiple longitudinal associations on loneliness and 

extraversion were included), we averaged these effect sizes within the sample for the MASEM 
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analysis. All R scripts including effect size calculating formulas and the raw data set used for our 

analyses can be found online at https://osf.io/gt7qa/. 

Results 

Study Characteristics 

Across all meta-analyses, the sample sizes in the included single studies ranged from 30 

to 11,211 participants with a median of 178. The mean age ranged from 12 to 100 years (M = 

26.91, SD = 14.99). The mean proportion of men ranged from 0% to 100% (M = 40.14, SD = 

21.74). Concurrent associations were described by 600 effect sizes; lagged associations 

(loneliness and personality were measured at least one day apart from each other) were described 

by 309 effect sizes. The median time interval between two repeated measurements was two years 

(ranging from 1 day to 17 years). About 70% of the included effect sizes stemmed from articles 

published in peer-reviewed journals and about 30% were retrieved from dissertations or 

unpublished datasets. The year of publication (or year of data collection for unpublished 

datasets) of all included studies ranged from 1980 to 2018 (Md = 2014). The samples of the 

included studies came from 26 different countries (about 35% from German samples and 25% 

from US samples). 

Bivariate Relations Between the Big Five Personality Traits and Loneliness  

Meta-analytic estimates of the bivariate relations between loneliness and the Big Five 

personality traits can be found in Table 1. We report both effect sizes corrected for measurement 

unreliability (r+; Hunter & Schmidt, 2004) and effect sizes without this correction (r). I2 for the 

uncorrected effect sizes ranged from 87.63% to 98.36%, indicating substantial variance due to 

variability in true effects rather than sampling error.  
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It has been argued that the conventions for effect size interpretation proposed by Cohen 

(1992) are not appropriate for individual differences research (Funder & Ozer, 2019; Gignac & 

Szodorai, 2016). As preregistered, we therefore interpreted the magnitude of the effect sizes 

based on the guidelines by Gignac and Szodorai (2016), with r = .10, r = .20, and r = .30 

corresponding to small, medium, and large effects, respectively. Using this standard, the relations 

between loneliness and extraversion (r = -.370, 95% CI [-.410, -.329]) and between loneliness 

and neuroticism (r = .358, 95% CI [.321, .394]) were large in magnitude. The relations between 

agreeableness and loneliness (r = -.243, 95% CI [-.274, -.210]) and between conscientiousness 

and loneliness (r = -.202, 95% [-.232, -.171]) were medium in magnitude. Openness (r = -.107, 

95% CI [-.134, -.081]) was weakly related to loneliness. These results are consistent with our 

preregistered hypotheses.  

Assessing Publication Bias 

We took special care to retrieve as many unpublished studies as possible. Additionally, 

against the background of concerns regarding publication bias, we conducted extensive 

publication bias analyses. Contour-enhanced funnel plots with aggregated effect sizes at the 

study level (Peters et al., 2008) including trim-and-fill imputed studies can be found in Figure 2. 

Visual inspection indicated that most imputed effect sizes fell into the categories of non-

significant results, suggesting a publication bias issue. Egger’s tests for funnel plot asymmetry 

was not significant for the relation between loneliness and openness (z = 0.687, p = .492) and for 

the relation between loneliness and agreeableness (z = -1.163, p = .245), providing little evidence 

for a publication bias issue. However, Egger’s test was significant for the other personality traits, 

indicating a publication bias issue (Table 2). We additionally predicted the Fisher’s Z 

transformed effect size by its standard errors (PET) using the RVE technique. The slope was 
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significant for extraversion (b = -1.743, 95% CI [-3.133, -0.353]), conscientiousness (b = -1.256, 

95% CI [-2.135, -0.377]), and neuroticism (b = 1.689, 95% CI [0.473, 2.905]), indicating 

publication bias. Results from Egger’s regression based on aggregated effect sizes at the study 

level and Egger’s regression using the RVE technique therefore corresponded to each other. 

Finally, publication status (published in a journal with peer-review process vs. unpublished) was 

tested as a predictor in all meta-analyses. This predictor was significant for the relation between 

loneliness and agreeableness only, indicating that effect sizes from published studies were 

significantly higher than effect sizes from unpublished data sets (see Table 5). 

The main aim of the publication bias analyses was to evaluate whether the impact of this 

bias is negligible (Option A), whether the impact is not negligible but the major finding is still 

valid (Option B), or whether the major findings should be called into question (Option C) (cf. 

Borenstein, Hedges, Higgins, & Rothstein, 2009). To address the extent to which publication bias 

may have influenced our analyses, we examined the adjusted effect size estimates according to 

Stanley and Doucouliagos (2014) PET-PEESE procedure using RVE the technique. Here, the 

PEESE-intercept can be interpreted as the most valid estimate of the effect size, adjusted for 

publication bias (Table 2). Adjusted effect sizes using PET-PEESE and original (unadjusted) 

effect sizes differed only slightly (as indicated by a comparison of correlation coefficient in Table 

1 with PEESE-intercept β" in Table 2). This strengthens the conclusion that although publication 

bias was detected, our overall findings were only minimally affected by it. 

Multivariate Relations Between the Big Five Personality Traits and Loneliness  

The bivariate and the multivariate relations between the Big Five personality traits and 

loneliness from the MASEM approach are displayed in Table 3 (for meta-analytic 

intercorrelations among the Big Five personality traits, see Table S1 in the OSM). Estimates of 
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the bivariate relations from the MASEM approach were comparable in magnitude to the 

estimates from the RVE approach presented in Table 1. As expected, all relations between a focal 

personality trait and loneliness decreased when controlling for the other four personality traits. 

The relation between openness and loneliness was no longer significantly different from zero 

when controlling for the other four personality traits. Conscientiousness was only weakly related 

to loneliness in the multivariate analyses. However, in the multivariate analyses, the negative 

relation between extraversion and loneliness remained medium to large in magnitude. In 

addition, a weak negative association between agreeableness and loneliness remained. 

Neuroticism was positively related to loneliness. This relation was slightly smaller in magnitude 

compared to the relation between extraversion and loneliness.  

Moderation Analyses and Robustness Checks in the Bivariate Models 

Here, we summarize the results of our moderation analyses and robustness checks. Full 

results can be found in Tables 4-8 (for a detailed description of the results, see the OSM). As 

summarized in Table 9, average age significantly moderated the relation between extraversion 

and loneliness as well as the relation between openness and loneliness. In line with our 

hypothesis, the negative relation between extraversion and loneliness became weaker (i.e., less 

negative) with increasing age (b = .002, 95% CI [.000, .004]). Note, however, that although this 

moderator was significant on a 95% confidence level in accordance with our hypothesis, the p-

value was close to .05 (see Table 4). Therefore, this effect needs to be interpreted with caution 

and replication of this finding is necessary. The negative relation between openness and 

loneliness became stronger (i.e., more negative) with increasing age (b = -.002, 95% CI [-.003, 

-.000]). The year of publication significantly moderated the relation between extraversion and 

loneliness as well as between neuroticism and loneliness. These relations became slightly weaker 



PERSONALITY AND LONELINESS 25 
 

with increasing year of publication (for extraversion: b = .005, 95% CI [.001, .009]; for 

neuroticism: b = -.005, 95% CI [-.009, -.001]). Loneliness dimension significantly moderated the 

relations between loneliness and extraversion as well as between loneliness and neuroticism. The 

relation between extraversion and loneliness was weaker for emotional loneliness (r+ = -.232, 

95% CI [-.344, -.114]) than for the reference category of overall loneliness (r+ = -.431, 95% CI 

[-.478, -.380]). When switching the reference category to social loneliness, emotional loneliness 

was also weaker related to extraversion than social loneliness (r+ = -.398, 95% CI [-.528, -.250]). 

The relation between neuroticism and loneliness was stronger for measures assessing overall 

loneliness (reference category; r+ = .421, 95% CI [.376, .465]) than for measures assessing social 

loneliness (r+ = .287, 95% CI [.186, .381]) or for other measures that could not be definitely 

assigned as “overall”, “social loneliness” or “emotional loneliness” and were therefore coded as 

“other” (r+ = .268, 95% CI [.173, .358]). When switching the reference category to emotional 

loneliness, neither social loneliness, overall loneliness, nor other loneliness dimensions differed 

significantly from this reference category. Moreover, the loneliness scale used significantly 

moderated all relations between loneliness and personality except for openness. Studies using the 

UCLA Loneliness Scale revealed the strongest association with personality traits compared to the 

DJG-LS, to other loneliness scales, or to both. This finding was also replicated by estimating the 

MASEM as described above in different sub-groups (i.e., the sub-group of studies using the 

UCLA scale as unidimensional measure vs. the sub-group of studies using the DJG-LS as 

unidimensional measure). Sub-group analysis is appropriate to determine how the structural 

models differ across levels of a categorical study-level variable (Jak & Cheung, 2018). 

Coefficients differed in strengths from our overall random-effects models, yet the rank-order and 

direction of the associations stayed the same. Loneliness measured with the UCLA Loneliness 
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Scale showed again higher correlations with personality than loneliness measured with the DJG-

LS. An overview of these MASEM sub-group results can be found in Table S2 and Table S3. 

Study type significantly moderated the relation between loneliness and neuroticism, 

indicating that the relation was stronger in cross-sectional studies (r+ = .399, 95% CI 

[.357, .439]) than in repeated-measured studies (r+ = .316, 95% CI [.269, .360]). For all other 

relations between loneliness and personality traits, this moderator was not significant. Please 

note, however, that for repeated-measured studies the time interval between two measurements 

ranged from 1 day to 17 years. This heterogeneity might explain why this moderator was not 

significant in the majority of analyses. Publication status significantly moderated only the 

relation between loneliness and agreeableness, indicating that the relation was stronger in studies 

published in a peer-reviewed journal (r+ = -.309, 95% CI [-.355, -.261]) than for unpublished 

studies (r+ = -.226, 95% CI [-.279, -.171]). Regarding the other covariates included as robustness 

checks (percentage of males, underlying personality framework, reliability of personality and 

loneliness measure), we did not find any significant moderation effect, suggesting robustness of 

our results across these different sample and study characteristics. 

Discussion 

This meta-analysis aggregated studies including measures of personality traits and 

loneliness that were conducted over the last 38 years. Consistent with our preregistered 

hypotheses, extraversion, agreeableness, conscientiousness, and openness were negatively 

related to loneliness, and neuroticism was positively related to loneliness. By applying MASEM, 

we were able to estimate the unique relations of each Big Five trait with loneliness controlling 

for the overlap among the Big Five. For openness, the (small) association with loneliness did not 

remain statistically significant when controlling for the other personality traits. Thus, the relation 
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between openness and loneliness was fully explained by the other four Big Five traits in the 

multivariate model or by general response tendencies. For all other traits, the unique predictive 

association with loneliness remained statistically significant, although they did decrease in 

magnitude compared to the bivariate associations. Thus, in contrast to previous single studies 

(e.g., Abdellaoui et al., 2018), neuroticism was not the only personality trait that was 

significantly related to loneliness when controlling for the other four personality traits in this 

meta-analysis. Extraversion and neuroticism showed the strongest relation with loneliness. In 

sum, we found that the average lonely person is rather introverted and neurotic, and somewhat 

less agreeable and conscientious than the average non-lonely person. However, it should be 

noted that lonely people can be very different from each other and these differences are likely to 

be larger than the differences between lonely and non-lonely people. 

There are ongoing discussions if and to what extent loneliness should be conceptualized 

as a trait-like characteristic with similar features (i.e., similar heritability, stability, and change 

across the lifespan) as broader personality traits (Mund et al., 2019). However, when constructs 

are recognized as new personality traits, their relations to already existing personality traits 

should be clear to avoid redundancies and prevent so-called jingle-jangle fallacies (i.e., different 

labels used for the same construct). In the present meta-analysis, we show how loneliness can be 

embedded in a broader personality framework such as the FFM and thus enable a description of 

lonely individuals using the FFM as a lexical “coordinate system”. Our meta-analytical results 

suggest that although broader personality traits and loneliness are interrelated, none of these 

relations is strong enough to speak of redundancy. However, to make statements as to whether a 

characteristic builds a core trait, other defining criteria (e.g., heritability) that were not examined 

in the current study need to be considered as well.  
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Robustness Checks and Moderating Effects 

Overall, our analyses of sub-groups of studies showed that the relation between 

personality traits and loneliness was relatively stable across various study and sample 

characteristics. However, some moderator effects differed among the relations between 

loneliness and the different personality traits (see Table 9 for a concise summary).  

The finding that the bivariate negative association between extraversion and loneliness 

decreased with age was in line with our preregistered hypothesis. We expected the relationship 

between extraversion and loneliness to be stronger for adolescents than for (older) adults. Having 

an extraverted personality that is characterized by behaviors such as approaching strangers at a 

party thus seems to be more important for not getting lonely at a younger age. Consistent with 

this interpretation, a daily-life study by Wrzus, Wagner, and Riediger (2016) showed that the 

positive association between extraversion and the frequency of being with friends was moderated 

by age, such that young extraverted participants interacted more often with friends than older 

extraverted participants. In contrast, the bivariate negative relation between openness and 

loneliness increased with age. This age-differential association between openness and loneliness 

is in line with findings from research on the frequency of being with friends (Wrzus et al., 2016). 

Wrzus and colleagues (2016) showed that higher scores in openness in older adults were 

positively related to spending time with friends, potentially resulting in lower levels of 

loneliness. Trait openness appears to share similar neurophysiology with cognitive ability 

(DeYoung, Peterson, & Higgins, 2005). Generally, cognitive ability in old age is a predictor of 

health (Deary, Whiteman, & Starr, 2004). Healthy individuals in turn are better able to maintain 

their social relationships and tend to feel less lonely (Luo, Hawkley, Waite, & Cacioppo, 2012). 

Although this may be a plausible explanation for the finding that openness and loneliness are 
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more strongly (negatively) associated in older samples, it should be noted that the effect found 

here is small. 

In further exploratory analyses, we tested whether the loneliness scale moderated the 

relation between the personality traits and loneliness. The loneliness scale was a significant 

moderator of all relations between personality traits and loneliness except openness. In most 

cases, the association between loneliness and personality was strongest when loneliness was 

measured using the UCLA Loneliness Scale. However, the relations were statistically significant 

independently of which loneliness scale was used (except for the analysis of the relation between 

conscientiousness and loneliness measured with the DJG-LS). It remains an open question why 

the strength of the relation between personality traits and loneliness differed as a function of how 

loneliness was measured. Note that we controlled for differences in the reliability of the scales by 

adjusting the effect sizes using Spearman’s correction for attenuation (Hunter & Schmidt, 2004).  

Based on these findings, we believe that the field of loneliness research would greatly 

benefit from a debate if different loneliness scales such as the UCLA Loneliness Scale and the 

DJG-LS capture identical constructs. For example, there might be differences in the bandwidth 

(narrow vs. broad) of the loneliness construct captured with the UCLA Loneliness Scale 

compared to the DJG-LS, leading to differences in the magnitude of associations with broader 

personality traits. Usually scores of scales with a broader item content (such as the UCLA 

Loneliness Scale) produce higher correlations with other broader constructs such as personality 

traits than scales with a more focused and narrower item content (such as the DJG-LS). 

Furthermore, the UCLA Loneliness Scale and the DJG-LS differ not only in content and number 

of items, but also in the response format used. Whereas the UCLA Loneliness Scale is used with 

a four to five point Likert scale ranging from “never” to “always” (Russell, Peplau, & Cutrona, 
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1980), the DJG-LS is used with a three point scale with the response categories “yes”, “more or 

less” and “no” (De Jong Gierveld & van Tilburg, 2010). As the response format of the UCLA 

Loneliness scale is more similar to the response format of commonly used personality scales, 

there might be higher correlations between scores of these scales due to a more similar response 

behavior of participants on these scales. This is also reflected in corresponding differences in the 

multivariate analyses. Additionally, the DJG-LS comes with the disadvantage that all positively 

formulated (i.e., reverse-coded) items refer to social loneliness and all negatively formulated 

items refer to emotional loneliness (De Jong Gierveld & van Tilburg, 2006), resulting in a 

confounding of item content and valence. This might explain differences between personality-

loneliness-relations in dependence of which scale was used to measure loneliness.  

We found that extraversion was more strongly related to social loneliness than to 

emotional loneliness. Social loneliness is described as the perceived absence of an engaging 

social network and is associated with the number of friends, whereas emotional loneliness is 

characterized by the perceived absence of close attachments (S. Cacioppo et al., 2015; Weiss, 

1973). Extraverts enjoy being around people, so trying to be embedded in a larger social network 

seems to be extraversion-related behavior. Therefore, it might come as no surprise that the 

negative relation between extraversion is stronger for social loneliness (i.e., feeling insufficiently 

embedded in a larger social network) than for emotional loneliness. For the relation with 

neuroticism, we found less strong relations with social loneliness compared to overall loneliness. 

However, we did not find a significant difference in the relation between neuroticism and social 

loneliness compared to neuroticism and emotional loneliness. These results suggest that 

neuroticism is positively related to all aspects of loneliness. This is consistent with findings that 
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indicate that neuroticism is both related to one’s own negative behavior and greater perceived 

negativity through perceptual construal in social interactions (McNulty, 2008). 

The relations between extraversion and loneliness as well as between neuroticism and 

loneliness were moderated by the year of the publication such that the mean association between 

personality and loneliness was stronger in older studies than in more recently published studies. 

One explanation could be that longitudinal studies, which produced slightly weaker effects in the 

present meta-analysis, have become more prevalent. However, the effects of publication year 

were small and should be interpreted with caution. 

Future Directions, Recommendations, and Caveats 

This meta-analysis on the relationship between loneliness and personality leads to several 

recommendations for future research directions. First, the present meta-analysis focused on 

concurrent relations as only few longitudinal studies were available. In most longitudinal studies, 

personality was measured at the first time point only and loneliness was measured at subsequent 

time points. It was therefore not possible to examine the direction of this association or to 

examine potential bidirectional associations between personality and loneliness. Personality 

might be related to loneliness because personality traits by definition capture typical behaviors, 

thoughts, and feelings (McCrae & Costa, 2008). These behaviors (e.g., attending social events or 

not), thoughts (e.g., negatively biased perception of other people), and feelings (e.g., being 

anxious) are likely to have an impact on how we see others, how we are seen by others, how we 

interact with them, and how we interpret and cope with social interaction outcomes. This, in turn, 

may impact our social relationships and, consequently, our experience of loneliness. However, 

loneliness could also have effects on personality. Mund and Neyer (2016) examined the 

bidirectional longitudinal associations between personality and loneliness. They found that 
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loneliness was predictive of both future levels of and changes in conscientiousness, extraversion, 

and neuroticism. Moreover, in another study, loneliness was found to predict personality five 

years later (Mund & Neyer, 2018). In an experience sampling study, Hawkley, Burleson, 

Berntson, and Cacioppo (2003) found that loneliness predicted later cognitive appraisals of 

everyday events that can be described as neurotic tendencies. In sum, whereas this meta-analysis 

describes the nature and magnitude of the relations between loneliness and personality, both 

directions of the effects are plausible. To draw sound conclusions on the direction of the effect of 

personality and loneliness, more longitudinal studies that measure both constructs at multiple 

measurement points and experimental studies are needed. 

Second, this meta-analysis examined the relation between loneliness and personality on 

the broad level of personality domains. However, loneliness and personality can also be related 

on other levels of personality (e.g., considering facets of personality; DeYoung et al., 2007). 

Future meta-analyses on the relation between loneliness and personality facets may yield a more 

fine-grained portrayal of how personality and loneliness are interwoven.  

Third, all included studies reported correlations between self-reports because no studies 

measuring personality or loneliness with other methods such as informant reports or behavioral 

data were available. In future research, researchers might examine the relation between 

loneliness and peer-reported personality traits, or objective behavior related to personality traits. 

Such a multimethod approach would allow disentangling the true relation of personality and 

loneliness from those associations that are only due to common method variance. Although 

loneliness is commonly defined as an internal perception of missing quality and quantity of 

social relationships, self- and informant reports of loneliness are correlated (Luhmann, Bohn, 
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Holtmann, Koch, & Eid, 2016). We therefore hope that future studies will increasingly make use 

of informant reports of loneliness. 

Fourth, as loneliness is defined as the perceived discrepancy between one’s desired and 

one’s actual social relationships, our results do not tell whether this discrepancy emerged because 

personality is more strongly associated with the desired social relationships or with the actual 

social relationships. In the case of extraversion, it is not very plausible that this trait’s negative 

relation to loneliness would result from less desired relationships because this trait is predictive 

of the enjoyment of social interactions (Lucas & Diener, 2001). However, it is an open question 

whether neurotic people’s higher loneliness is due to a more intense (preoccupied) desire for 

intimacy, a tendency to regard relationships as threatened, or both.  

Fifth, this meta-analysis presents a rigorous test of the relations between the Big Five and 

loneliness. Other constructs that are related to loneliness such as depression or anxiety show 

similar although not identical relations with the Big Five (for a meta-analysis see Kotov, Gamez, 

Schmidt, & Watson, 2010). Neuroticism was positively and conscientiousness was negatively 

related to psychopathology (Kotov et al., 2010). However, agreeableness and openness were 

unrelated to the analyzed diagnoses (Kotov et al., 2010), which differs from our results for 

loneliness. This again strengthens the assumption that loneliness, depression, and anxiety are 

related but distinct constructs.  

Note that we had originally planned to test whether the associations between personality 

traits and loneliness are robust across sample characteristics such as health status or ethnic 

minority status. However, only very few studies in our database investigated ethnic minorities, 

and most studies were conducted in western countries like Germany and the USA. Moreover, 

despite the attention to loneliness in the clinical context, almost no study explicitly reported data 
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on personality and loneliness in clinical samples. We were therefore not able to test these 

moderators. We recommend studying the relationship between personality and loneliness in 

clinical and ethnic minority samples.    

Conclusion 

This meta-analysis provides a rigorous test of the interrelations between loneliness and 

personality traits. We examined the bivariate relations between loneliness and personality traits 

as well as the unique associations of each personality trait with loneliness over and above the 

other four traits in the FFM. In both bivariate and multivariate models, the strongest associations 

were found for extraversion (negative association) and neuroticism (positive association). To a 

lesser extent, agreeableness and conscientiousness were negatively related to loneliness. 

Openness did not seem to play a predominant role in the context of loneliness. We also found, 

however, that these associations between loneliness and personality differed in strength 

depending on how loneliness is assessed. Understanding how personality and loneliness are 

related is not only of interest from a theoretical perspective, but can also have practical 

implications, for example by informing prevention and intervention strategies against loneliness. 

Specifically, the knowledge of the associations between personality and loneliness can point out 

personality-typical behaviors related to loneliness such as introverted and emotionally unstable 

states that could be considered in therapeutic settings. Future research applying a personality 

psychological perspective on loneliness will also help to identify who is at risk to develop 

loneliness and help to understand when and why some people experience loneliness and others 

do not.  
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Table 1 Meta-Analytic Estimates of the Bivariate Relations Between Loneliness and Personality With and Without Correction for Measurement Error 

 

 

 

 

 

 

 

 

Note. j = number of studies, k = number of effect sizes, df = degrees of freedom, r+ = meta-analytic correlation corrected for measurement error, 95% 

CI = 95% confidence interval, τ2 = measure of heterogeneity, I2 = proportion of variance due to variability in true effects rather than sampling error, r = 

meta-analytic correlation without correction. 

 

    Estimates corrected for measurement error  Uncorrected estimates 

Big Five trait j k df r+ 95% CI I2 τ2  r 95% CI I2 τ2 

Extraversion 97 234 95.59 -.403 [-.447, -.357] 98.38 0.094  -.370 [-.410, -.329] 98.36 0.077 

Agreeableness 55 165 53.13 -.268 [-.304, -.231] 96.81 0.043  -.243 [-.274, -.210] 96.40 0.033 

Conscientiousness 56 142 50.99 -.219 [-.252, -.186] 88.44 0.011  -.202 [-.232, -.171] 87.63 0.009 

Neuroticism 99 227 97.47 .394 [.352, .434] 97.89 0.076  .358 [.321, .394] 97.76 0.058 

Openness 58 141 52.80 -.118 [-.147, -.089] 89.24 0.012  -.107 [-.134, -.081] 88.08 0.009 
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Table 2 Egger’s Regression Tests for Funnel Plot Asymmetry With Aggregated Effect Sizes at the 

Study Level and PET-PEESE Adjusted Effect Size Estimates 

Note. A significant z-value in the Egger’s regression test indicates funnel plot asymmetry (Egger 

et al., 1997). PEESE-intercepts can be interpreted as for publication bias adjusted effect size 

estimates (Stanley & Doucouliagos, 2014). PET = Precision Effect Test; PEESE= Precision 

Effect Estimate with Standard Errors. 

  

 

Traditional Egger’s 

Regression test at the 

study level 

 PET-PEESE results using RVE 

technique 

Big Five Trait z-value p-value 
 PEESE-

intercept β" 
95% CI 

Extraversion -2.634 .008  -.336 [-.406, -.267] 

Agreeableness -1.163 .245  -.223 [-.272, -.175] 

Conscientiousness -2.612 .009  -.176 [-.216, -.136] 

Neuroticism 2.871 .004  .334 [.273, .396] 

Openness 0.687 .492  -.108 [-.147, -.069] 
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Table 3 Meta-Analytic Estimates of the Bivariate and Multivariate Relations Between Loneliness 

and Personality using MASEM 

Note. MASEM = Meta-Analytic Structural Equation Modeling, ES = meta-analytic effect size; 

95% CI = 95% confidence interval. Multivariate ES reflect the association between loneliness and 

the corresponding personality trait when controlling for all other personality traits.  

  

  Loneliness 

  Bivariate  Multivariate 

Personality trait  ES 95% CI  ES 95% CI 

Extraversion  -.397 [-.438, -.356]  -.304 [-.353, -.255] 

Agreeableness  -.260 [-.293, -.228]  -.128 [-.169, -.086] 

Conscientiousness  -.226 [-.256, -.197]  -.094 [-.132, -.056] 

Neuroticism  .382 [.345, .419]  .273 [.227, .317] 

Openness  -.120 [-.150, -.089]  .000 [-.038, .039] 
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Table 4 Moderator Analyses for the Meta-Analyses on the Bivariate Relations of Loneliness and 

Extraversion 

Moderator level j k df ES 95% CI τ2
 I2

 p-value Reference 

category 

Age 74 152 9.64 .002 [.000, .004] 0.098 98.38 .046  

% men 87 159 22.23 -.001 [-.003, .000] 0.108 98.30 .128  

Publication year 91 202 20.81 .005 [.000, .009] 0.087 98.25 .023  

Publishing status          

Published 68 171 66.83 -.421 [-.476, -.363] 0.137 98.64 NA REF 

Unpublished 31 63 29.49 -.371 [-.432, -.305] 0.035 96.10 .208  

Study type          

Repeated-

measured study 

14 74 12.36 -.368 [-.436, -.294] 0.019 74.53 .530  

Cross-sectional 96 160 94.61 -.408 [-.452, -.362] 0.094 98.40 NA REF 

Loneliness scale          

DJG-LS 7 16 5.99 -.188 [-.348, -.018] 0.034 92.85 .008  

Other 20 40 18.76 -.329 [-.412, -.240] 0.049 98.21 .032  

UCLA 74 177 72.57 -.441 [-.490, -.389] 0.085 97.44 NA REF 

Loneliness 

dimension 

         

Overall 

loneliness 

80 185 78.67 -.431 [-.478, -.380] 0.107 98.58 NA REF 

Social 13 16 11.93 -.398 [-.528, -.250] 0.05 96.18 .555  
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Note. j = number of studies, k = number of effect sizes, df = degrees of freedom, ES = effect size 

(for categorical moderators, we report estimated mean correlation coefficients corrected for 

measurement error in the respective subset; for continuous moderators, we report regression 

coefficients out of the mixed effects RVE meta-regressions), 95% CI = 95% confidence interval, 

p-values indicate whether one category differed from the reference category or whether a 

continuous moderator reached significance, REF = reference category. 

loneliness 

Emotional 

loneliness 

14 19 12.88 -.232 [-.344, -.114] 0.028 93.44 .001  

Other 7 13 5.95 -.336 [-.415, -.252] 0.034 90.61 .088  

Personality 

framework 

         

Five Factor 

Model 

64 182 62.55 -.414 [-.465, -.361] 0.073 97.95 .078  

Three Factor 

Model 

26 41 24.95 -.436 [-.502, -.364] 0.152 98.80 NA REF 

Other 8 11 7.00 -.185 [-.464, .127] 0.234 98.67 .641  

Reliability of 

loneliness 

measure 

59 128 13.25 -.694 [-.984, .601] 0.091 96.90 .255  

Reliability of 

personality 

measure 

54 112 17.15 -.925 [-.998, .117] 0.117 98.21 .066  
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Table 5 Moderator Analyses for the Meta-Analyses on the Bivariate Relations of Loneliness and 

Agreeableness 

Moderator level j k df ES 95% CI τ2
 I2

 p-value Reference 

category 

Age 47 111 8.69 .001 [-.003, .004] 0.044 96.08 .678  

% men 48 96 10.25 -.003 [-.005, .000] 0.041 95.20 .028  

Publication year 49 135 9.96 .013 [-.002, .028] 0.014 90.39 .079  

Publishing status          

Published 30 112 28.48 -.309 [-.355, -.261] 0.053 96.18 NA REF 

Unpublished 27 53 24.83 -.226 [-.279, -.171] 0.015 92.03 .014  

Study type          

Repeated-

measured study 

12 69 10.27 -.215 [-.296, -.131] 0.015 71.45 .261  

Cross-sectional 54 96 52.25 -.269 [-.305, -.233] 0.042 96.86 NA REF 

Loneliness scale          

DJG-LS 6 14 4.98 -.157 [-.300, -.006] 0.021 87.74 .046  

Other 11 21 8.79 -.184 [-.236, -.130] 0.006 87.54 .014  

UCLA 39 129 37.63 -.302 [-.342, -.260] 0.066 96.94 NA REF 

Loneliness 

dimension 

         

Overall 

loneliness 

42 131 40.49 -.287 [-.328, -.246] 0.054 97.49 NA REF 

Social 9 12 7.26 -.221 [-.347, -.087] 0.013 88.23 .670  
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loneliness 

Emotional 

loneliness 

9 13 7.34 -.147 [-.213, -.080] 0.004 72.79 .002  

Reliability of 

loneliness 

measurea
 

28 78 2.95 -.261 [-.889, .707] 0.047 93.61 .510  

Reliability of 

personality 

measure 

27 66 7.32 -.035 [-.629, .584] 0.045 94.27 .910  

Note. j = number of studies, k = number of effect sizes, df = degrees of freedom, ES = effect size 

(for categorical moderators, we report estimated mean correlation coefficients corrected for 

measurement error in the respective subset; for continuous moderators, we report regression 

coefficients out of the mixed effects RVE meta-regressions), 95% CI = 95% confidence interval, 

p-values indicate whether one category differed from the reference category or whether a 

continuous moderator reached significance, REF = reference category. 

a
Corresponding p-values should not be trusted due to small degrees of freedom (df < 4; Tipton, 

2015). 

  



PERSONALITY AND LONELINESS 69 

 

Table 6 Moderator Analyses for the Meta-Analyses on the Bivariate Relations Between 

Loneliness and Conscientiousness 

Moderator level j k df ES 95% CI τ2
 I2

 p-value Reference 

category 

Age 49 113 8.74 -.002 [.005, .001] 0.014 8.57 .117  

% men 50 98 10.70 -.001 [-.003, .001] 0.015 7.79 .285  

Publication year 50 112 10.70 .008 [-.006, .021] 0.013 9.36 .230  

Publishing status          

Published 30 87 26.07 -.216 [-.262, -.169] 0.009 85.75 NA REF 

Unpublished 28 55 26.12 -.217 [-.266, -.168] 0.018 89.62 .904  

Study type          

Repeated-

measured 

study 

11 49 9.25 -.155 [-.230, -.077] 0.013 68.92 .070  

Cross-sectional 55 93 50.82 -.222 [-.254, -.189] 0.011 88.59 NA REF 

Loneliness scale          

DJG-LS 6 14 4.97 -.146 [-.289, .003] 0.018 86.16 .097  

Other 12 22 10.31 -.143 [-.200, -.085] 0.006 86.84 .003  

UCLA 39 105 34.46 -.258 [-.293, -.222] 0.010 82.37 NA REF 

Loneliness 

dimension 

         

Overall 

loneliness 

43 108 39.05 -.249 [-.285, -.212] 0.013 89.78 NA REF 
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Social 

loneliness 

8 10 6.71 -.169 [-.283, -.050] 0.010 87.14 .275  

Emotional 

loneliness 

9 13 7.57 -.167 [-.244, -.089] 0.006 79.97 .113  

Reliability of 

loneliness 

measurea
 

28 53 3.65 -.352 [-.912, .668] 0.014 

 

82.14 

 

.422  

Reliability of 

personality 

measure 

29 67 9.56 .220 [-.400, .702] 0.011 3.40 .457  

Note. j = number of studies, k = number of effect sizes, df = degrees of freedom, ES = effect size 

(for categorical moderators, we report estimated mean correlation coefficients corrected for 

measurement error in the respective subset; for continuous moderators, we report regression 

coefficients out of the mixed effects RVE meta-regressions), 95% CI = 95% confidence interval, 

p-values indicate whether one category differed from the reference category or whether a 

continuous moderator reached significance, REF = reference category. 

 
a
Corresponding p-values should not be trusted due to small degrees of freedom (df < 4; Tipton, 

2015). 
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Table 7 Moderator Analyses for the Meta-Analyses on the Bivariate Relations Between 

Loneliness and Neuroticism 

Moderator level j k df ES 95% CI τ2
 I2

 p-value Reference 

category 

Age 79 151 14.69 .001 [-.002, .004] 0.086 98.06 .340  

% men 90 154 20.63 .001 [-.001, .004] 0.098 98.08 .219  

Publication year 93 197 22.24 -.005 [-.009, .001] 0.075 97.88 .020  

Publishing status          

Published 73 171 71.69 .407 [.355, .456] 0.099 98.26 NA REF 

Unpublished 29 56 27.70 .371 [.308, .431] 0.041 95.37 .232  

Study type          

Repeated-

measured study 

12 69 9.35 .316 [.269, .360] 0.006 49.08 .023  

Cross-sectional 98 158 96.57 .399 [.357, .439] 0.076 97.93 NA REF 

Loneliness scale          

DJG-LS 8 17 6.99 .278 [.134, .410] 0.033 92.88 .023  

Other 21 42 19.93 .265 [.185, .342] 0.06 98.65 .001  

UCLA 73 167 71.02 .446 [.399, .490] 0.047 94.72 NA REF 

Loneliness 

dimension 

         

Overall 

loneliness 

82 178 80.58 .421 [.376, .465] 0.088 98.17 NA REF 

Social 13 16 11.64 .287 [.186, .381] 0.017 89.68 .006  
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loneliness 

Emotional 

loneliness 

14 19 12.94 .359 [.231, .474] 0.039 95.32 .701  

Other 7 13 5.94 .268 [.173, .358] 0.027 87.81 .013  

Personality 

framework 

         

Five Factor 

Model 

69 180 66.74 .407 [.359, .453] 0.036 95.60 NA REF 

Three Factor 

Model 

23 35 21.98 .394 [.315, .468] 0.193 98.88 .734  

Other 7 12 6.00 .230 [-.084, .502] 0.158 97.93 .167  

Reliability of 

loneliness 

measure 

61 123 15.66 .506 [-.668, .958] 0.068 95.39 .399  

Reliability of 

personality 

measure 

53 103 9.21 .567 [-.374, .933] 0.054 95.80 .194  

Note. j = number of studies, k = number of effect sizes, df = degrees of freedom, ES = effect size 

(for categorical moderators, we report estimated mean correlation coefficients corrected for 

measurement error in the respective subset; for continuous moderators, we report regression 

coefficients out of the mixed effects RVE meta-regressions), 95% CI = 95% confidence interval, 

p-values indicate whether one category differed from the reference category or whether a 

continuous moderator reached significance, REF = reference category. 
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Table 8 Moderator Analyses for the Meta-Analyses on the Bivariate Relations Between 

Loneliness and Openness 

Moderator level j k df ES 95% CI τ2
 I2

 p-value Reference 

category 

Age 52 113 7.46 -.002 [-.003, -.000] 0.017 90.31 .023  

% men 52 97 11.54 -.001 [-.003, .001] 0.014 87.11 .312  

Publication year 52 111 4.78 .000 [-.016, .016] 0.010 86.64 .963  

Publishing status          

Published 33 87 29.10 -.141 [-.181, -.101] 0.013 85.77 NA REF 

Unpublished 27 54 24.03 -.094 [-.134, -.052] 0.009 87.62 .096  

Study type          

Repeated-

measured 

study 

11 48 8.50 -.100 [-.175, -.023] 0.008 55.72 .312  

Cross-sectional 57 93 52.34 -.125 [-.153, -.096] 0.012 89.22 NA REF 

Loneliness scale          

DJG-LS 6 12 4.84 -.099 [-.169, -.029] 0.006 67.45 .310  

Other 11 21 9.50 -.081 [-.138, -.023] 0.006 88.46 .123  

UCLA 42 107 37.19 -.134 [-.172, -.095] 0.013 85.63 NA REF 

Loneliness 

dimension 
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Overall 

loneliness 

43 105 38.67 -.128 [-.165, -.090] 0.015 91.44 .197  

Social 

loneliness 

9 11 7.58 -.180 [-.272, -.085] 0.013 87.93 NA REF 

Emotional 

loneliness 

10 14 8.57 -.113 [-.182, -.044] 0.007 80.20 .090  

Reliability of 

loneliness 

measure 

28 53 5.03 .348 [-.048, .650] 

 

0.014 81.56 .073  

Reliability of 

personality 

measure 

28 65 9.11 -.170 [-.541, .257] 

  

0.016 86.43 .396  

Note. j = number of studies, k = number of effect sizes, df = degrees of freedom, ES = effect size 

(for categorical moderators, we report estimated mean correlation coefficients corrected for 

measurement error in the respective subset; for continuous moderators, we report regression 

coefficients out of the mixed effects RVE meta-regressions), 95% CI = 95% confidence interval, 

p-values indicate whether one category differed from the reference category or whether a 

continuous moderator reached significance, REF = reference category. 
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Table 9 Summary of the Main Moderators on the Relations Between Personality Traits and Loneliness 
   Moderators 

  Agea Year of 
publicationa 

Loneliness 
dimensionb 

Loneliness 
scaleb 

Study typeb Publication 
statusb 

Extraversion  - - relational > 
intimate 
overall > 
intimate 
 

UCLA > 
other 
UCLA > 
DJG-LS 

  

Agreeableness     UCLA > 
other 
UCLA > 
DJG-LS 
 

 published > 
unpublished 

Conscientiousness     UCLA > 
other 
 

  

Neuroticism   - overall > 
relational 

UCLA > 
other 
UCLA > 
DJG-LS 
 

cross-
sectional > 
repeatedly 
measured 

 

Openness  +      

Note. aThese columns summarize the direction of the effect of the continuous moderator variables on the relation between 
loneliness and the respective personality trait. + indicates that the relation gets stronger, when the continuous moderator 
increases. – indicates that the relation gets weaker, when the continuous moderator increases. Empty cells indicate that 
for this personality trait the continuous moderator was not statistically significant. bThese columns summarize the 
differences between two subsets that represent different moderator categories. The “greater-than” sign (>) indicates that 
the relation between personality and loneliness was significantly stronger in the subset that represents the moderator 
category in front of the sign. Empty cells indicate that for this personality trait the categorical moderator was not 
statistically significant. 
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Figure 1. Flow diagram for the study identification and inclusion process. 
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Figure 2. Contour-enhanced funnel plots for extraversion, agreeableness, conscientiousness, 

neuroticism, and openness at the study level. 
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Note. Dark-colored points indicate aggregated estimates that were included in the present meta-

analysis. White points indicate estimates that have to be imputed to achieve symmetry using the 

trim-and-fill approach (Duval & Tweedie, 2000). Contour lines allow the consideration of the 

statistical significance of study estimates. White background color indicates p > .10, red 

background color indicates .05 < p < .10, orange background color indicates .001 < p < .05, and 

grey background color indicates p < .001. 
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Supplementary Material 

Table S1  

Meta-Analytic Intercorrelations Among the Big Five Personality Traits Estimated With MASEM 

 

 

 

 

 

 

 

 

 

 

 

 

Note. MASEM = Meta-Analytic Structural Equation Modeling, j = number of studies, r = meta-

analytic correlation, 95% CI = 95% confidence interval, E = extraversion; A = agreeableness; C 

= conscientiousness; N = neuroticism; O = openness. 

  

Big Five pairing j r 95% CI 

E-A 59 .173 [.134, .211] 

E-C 59 .156 [.122, .189] 

E-N 84 -.204 [-.256, -.153] 

E-O 58 .223 [.177, .270] 

A-C 58 .221 [.190, .252] 

A-N 58 -.216 [-.265, -.166] 

A-O 55 .167 [.129, .205] 

C-N 60 -.206 [-.257, -.156] 

C-O 56 .106 [.069, .143] 

N-O 57 -.076 [-.114, -.038] 
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Table S2  

Meta-Analytic Estimates of the Bivariate and Multivariate Relations Between Loneliness 

(measured with the UCLA Loneliness Scale) and Personality using MASEM 

Note. MASEM = Meta-Analytic Structural Equation Modeling, ES = meta-analytic effect size; 

95% CI = 95% confidence interval. 

 

  

  Loneliness (UCLA Loneliness Scale) 

  Bivariate  Multivariate 

Personality trait  ES 95% CI  ES 95% CI 

Extraversion  -.412 [-.455, -.369]  -.312 [-.363, -.260] 

Agreeableness  -.280 [-.312, -.248]  -.137 [-.178, -.095] 

Conscientiousness  -.239 [-.270, -.209]  -.096 [-.135, -.057] 

Neuroticism  .409 [.372, .447]  .292 [.246, .338] 

Openness  -.122 [-.155, -.089]  .001 [-.039, .043] 
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Table S3 

Meta-Analytic Estimates of the Bivariate and Multivariate Relations Between Loneliness 

(measured with the DJG-LS) and Personality using MASEM 

Note. MASEM = Meta-Analytic Structural Equation Modeling, ES = meta-analytic effect size; 

95% CI = 95% confidence interval. 

 

  

  Loneliness (DJG-LS) 

  Bivariate  Multivariate 

Personality trait  ES 95% CI  ES 95% CI 

Extraversion  -.287 [-.330, -.244]  -.172 [-.224, -.118] 

Agreeableness  -.192 [-.250, -.133]  -.084 [-.152, -.014] 

Conscientiousness  -.155 [-.217, -.092]  -.048 [-.116, .020] 

Neuroticism  .321 [.261, .381]  .222 [.152, .292] 

Openness  -.127 [-.199, -.056]  -.076 [-.155, .005] 
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Additional Information on the Interpretation of PET-PEESE 

The Egger’s test reveals significant results if effect sizes out of studies with small sample 

size and low precision differ significantly from effect sizes of larger studies with higher 

precision, indicating the presence of publication bias. The use of mixed effects models, trim-and-

fill in general, and aggregation at the study level is not optimal (Carter, Schönbrodt, Gervais, & 

Hilgard, 2019), yet there is no alternative solution accepted in the field to correct for publication 

bias in RVE meta-analyses. Therefore, we additionally followed a procedure suggested by 

Bediou et al. (2018) and applied PET-PEESE (Stanley & Doucouliagos, 2014) using the RVE 

approach. In this meta-regression model, the (Z-transformed) effect size is predicted by the 

standard errors (PET) or the variance (PEESE) of the (Z-transformed) estimates. In a model in 

which the effect size is predicted by its standard error, analogous to the Egger’s regression test 

described above, a slope coefficient that significantly differs from zero indicates asymmetry and 

the presence of small-study effects (Stanley & Doucouliagos, 2014). PET stands for the Precision 

Effect Test (Sterne & Egger, 2005), whereas PEESE stands for the Precision-Effect Estimate 

with Standard Error (Stanley & Doucouliagos, 2014). PET-PEESE is interpreted depending on 

the statistical significance of the intercept in the PET model. The intercept of the PET model is 

interpreted as adjusted estimate if the PET-intercept is non-significant. If the PET-intercept is 

significant, the intercept of the PEESE model is interpreted as adjusted estimate. For a full 

description of the PET-PEESE logic see Stanley and Doucouliagos (2014). Note that PET-

PEESE does have some shortcomings especially when there is large heterogeneity between 

studies. However, PET-PEESE still outperforms other publication bias analysis approaches under 

the same conditions (Stanley, 2017).  
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Additional Information on the Interrater Agreement of two coders 

The percentage of agreement (calculated as 100*(number of consistently coded studies / 

number of all double coded studies)) between both coders was 96.5% in Step 1 for study 

inclusion. In Step 2, the percentage of interrater agreement was 93% for effect sizes regarding 

the associations between loneliness and the personality traits and ranged from 84%-100% for 

moderators of these associations.  

Full Moderator Results  

Please find the main moderator results in the main article entitled “Loneliness and the Big 

Five Personality Traits: A Meta-Analysis”. Below we present the full moderator results 

separately for each personality trait. 

Moderation Analysis and Robustness Checks for the Relation Between Extraversion 

and Loneliness 

The negative relation between extraversion and loneliness was moderated by age such 

that the relation got slightly weaker (i.e., less negative) with age (b = .002, 95% CI 

[.0001, .004]). This result confirms our preregistered hypothesis regarding age. Studies using the 

UCLA Loneliness Scale revealed the strongest association with extraversion (r+ = -.441, 95% CI 

[-.490, -.389]) compared to studies using the DJG-LS (r+ = -.188, 95% CI [-.348, -.018]) or other 

scales measuring loneliness (r+ = -.329, 95% CI [-.421, -.240]). Additionally, the relation 

between extraversion and loneliness was weaker for intimate loneliness (r+ = -.232, 95% CI 

[-.344, -.114]) than for the reference category of overall loneliness (r+ = -.431, 95% CI [-.478, 

-.380]). When switching the reference category to relational loneliness, intimate loneliness was 

also weaker related to extraversion than relational loneliness (r+ = -.398, 95% CI [-.528, -.250]). 

The association between extraversion and loneliness was robust across study type, measurement 
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order, and the underlying personality framework (Big Three vs. Big Five vs. Other). 

Unexpectedly, publication year was a significant moderator of the relation between extraversion 

and loneliness such that the relation between both constructs got slightly weaker over time (b 

= .005, 95% CI [.001, .009]). Neither the reliability of the loneliness measure nor the reliability 

of the personality measure moderated the relation between extraversion and loneliness. 

Moderation Analysis and Robustness Checks for the Relation Between 

Agreeableness and Loneliness 

The relation between agreeableness and loneliness was not significantly moderated by the 

mean age of the sample. However, the relation between agreeableness and loneliness was the 

only one that was significantly moderated by the publishing status of the included results. The 

relation between agreeableness and loneliness was stronger in studies published in a peer-

reviewed journal (r+ = -.309, 95% CI [-.355, -.261]) than for unpublished studies (r+ = -.226, 

95% CI [-.279, -.171]). Again, studies using the UCLA Loneliness Scale revealed a significantly 

stronger association with agreeableness (r+ = -.302, 95% CI [-.342, -.260]) than studies using the 

DJG-LS (r+ = -.157, 95% CI [-.300, -.006]) or other loneliness scales (r+ = -.184, 95% CI [-.236, 

-.130]). The relation between agreeableness and loneliness was moderated by the loneliness 

dimension, such that agreeableness was more strongly associated with overall loneliness 

(reference category; r+ = -.287, 95% CI [-.328, -.246]) than with intimate loneliness (r+ = -.147, 

95% CI [-.213, -.080]). When switching the reference category to relational loneliness (r+ = 

-.221, 95% CI [-.347, -.087]), intimate loneliness did not significantly differ from this reference 

category. The results were robust across different study types (cross-sectional vs. repeated-

measured studies). Additionally, neither publication year nor the reliability of the loneliness 
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measure and the reliability of the personality measure significantly moderated the relation 

between agreeableness and loneliness.  

Moderation Analysis and Robustness Checks for the Relation Between 

Conscientiousness and Loneliness 

 The relation between conscientiousness and loneliness was not significantly 

moderated by the mean age of the sample. Studies that measured loneliness using the UCLA 

Loneliness Scale (r+ = -.258, 95% CI [-.293, -.222]) revealed significantly higher correlations 

with conscientiousness than studies using scales that could not be definitely assigned to one of 

our scale categories (e.g., single item measures of loneliness; r+ = -.143, 95% CI [-.200, -.085]). 

However, studies using the DJG-LS (r+ = -.146, 95% CI [-.289, .003]) did not significantly differ 

from studies using the UCLA Loneliness Scale. The relation between conscientiousness and 

loneliness was stronger in studies that measured both constructs simultaneously (which are 

identical to the cross-sectional studies; r+ = -.222, 95% CI [-.254, -.189]) than in studies that 

measured personality first and loneliness at least one day later (r+ = -.101, 95% CI [-.184, 

-.016]). Unfortunately, the number of studies measuring loneliness first was too small (df < 4) to 

test this moderator category. Other than that, the relation between conscientiousness and 

loneliness was robust across different study types and different loneliness dimensions. 

Additionally, neither publication year nor the reliability of the loneliness measure or the 

personality measure were significant moderators in this meta-analytic model. 

Moderation Analysis and Robustness Checks for the Relation Between Neuroticism 

and Loneliness 

 Again, the relation between neuroticism and loneliness was not significantly 

moderated by the mean age of the sample. Studies that used the UCLA Loneliness Scale revealed 
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a higher correlation between loneliness and neuroticism (r+ = .446, 95% CI [.399, .490]) than 

studies that used the DJG-LS (r+ = .278, 95% CI [.134, .410]) or other loneliness scales (r+ 

= .265, 95% CI [.185, .342]). The relation between neuroticism and loneliness was stronger for 

measures assessing overall loneliness (reference category; r+ = .421, 95% CI [.376, .465]) than 

for measures assessing relational loneliness (r+ = .287, 95% CI [.186, .381]) or for other 

measures that could not definitely assigned as “overall”, “relational loneliness” or “intimate 

loneliness” and were therefore coded as “other” (r+ = .268, 95% CI [.173, .358]). When 

switching the reference category to intimate loneliness, neither relational loneliness, overall 

loneliness, nor other loneliness dimensions differed significantly from this reference category. 

The relation was stronger in cross-sectional studies (r+ = .399, 95% CI [.357, .439]) than in 

repeated-measured studies (r+ = .316, 95% CI [.269, .360]). Compared to the cross-sectional 

studies where neuroticism and loneliness were measured simultaneously, the relation for studies 

measuring personality first was weaker (r+ = .299, 95% CI [.243, .353]). Unfortunately, the 

number of studies where loneliness was measured first was too low (df < 4) to allow analyzing 

this association. The result was robust across different personality frameworks and was not 

significantly moderated by the reliability of the loneliness or the personality measure. However, 

unexpectedly, publication year moderated the relation between neuroticism and loneliness 

significantly, indicating that the relation got slightly weaker over time (b = -.005, 95% CI [-.009, 

-.001]). 

Moderation Analysis and Robustness Checks for the Relation Between Openness 

and Loneliness 

 Unexpectedly, the negative relation between openness and loneliness was 

significantly moderated by age such that the relation got stronger (i.e., more negative) with 
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linearly increasing age (b = -.002, 95% CI [-.003, -.0003]). All other investigated moderator 

variables did not reach significance, indicating that our results were relatively robust across 

different demographic variables, different study characteristics, and across different types of 

loneliness measurements.  
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