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Background: In modern industrialized countries, loneliness has been declared an epidemic. The present paper aimed to replicate
previous findings about the dimensionality of the UCLA Loneliness Scale-3 version (LS-3) in a sample of Italian adults using
Exploratory Structural Equation Modeling (ESEM).

Methods: In Study 1, 1676 participants (M,g.= 31.15; SD = 11.89) completed the LS-3. The three-factor ESEM model was performed
to replicate the previous Italian version, and a Confirmatory Factor Analysis compared the three- and ten-item short versions. In
Studies 2, 3, and 4, we administered measures of anxiety, depression, stress, internet addiction, self-esteem, and social interaction
anxiety to 3513 participants (Mye.= 30.81; SD = 11.77) to assess the convergent and discriminant validity of LS-3.

Results: The ESEM 3-factor model was replicated using a Target rotation (X> = 847.597; df = 133; CFI = 0.942; TLI = 0.917;
RMSEA = 0.062), whereas the already-known LS-3 short version raised psychometric concerns. Positive relationships with anxiety,
depression, stress, internet addiction, and social interaction anxiety, as well as negative association with self-esteem were found.
Conclusion: In conclusion, our findings support the use of the LS-3 in the Italian sample and discourage the administration of the
current short forms. The implications for research and clinical practice have been discussed.
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Assessment of an Epidemic Urgency: Psychometric Evidence for the
UCLA Loneliness Scale

Loneliness has been described as an epidemic in modern society,' affecting one-third of people in developed countries.”
It was defined as an “unpleasant experience that occurs when a person’s network of social relations is deficient in some
important way, either quantitatively or qualitatively”.>* Perlman and Peplau® identified several manifestations of lone-
liness throughout history: i) affective, characterized by feelings of dissatisfaction, anxiety, boredom, and interpersonal
hostility; ii) motivational and cognitive, which influence initiating social interactions; iii) behavioral, characterized by
anxiety or depressive behaviours, a lack of assertiveness, and difficulty discussing their loneliness with others; iv) social
and medical issues, such as suicide, alcoholism, and illness. Although transient loneliness is common, chronic or severe
levels may have an impact on people’s health and wellbeing.” Indeed, in twenty-first-century society, this subjective
experience is associated with a sense of vulnerability, fragility, and weakness.® More recently, the Evolutionary Theory of
Loneliness’ highlighted that loneliness serves as a biological alarm for all species. The negative affection that comes with
loneliness motivates one to repair or replace deficient healthy bonds, and the relief from it is rewarding. The negative
nature of loneliness, on the other hand, and the rewarding positive value of social contact result in a dual motivation to
resolve loneliness. Loneliness would eventually be harmful to one’s health as well as dangerous. Recent cross-cultural
studies have discovered high levels of loneliness in individualistic countries, particularly among men.® Specifically in
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Europe,” the north European countries had the lowest levels of loneliness, while the east European countries had the
highest levels. Furthermore, a recent cross-temporal meta-analysis'® found that loneliness levels in emerging adults
increased to 0.56 standard deviations on the UCLA Loneliness Scale over the 43-year study period.

Ultimately, the great importance of this construct in modern society makes it necessary to reflect on it at
a psychometric level. Particularly, psychometric instruments should be validated for the reference population, especially
when they refer to serious health risk factors as well as loneliness. To this end, the first purpose of this study was to
deepen the study of the UCLA Loneliness Scale (LS-3).

The UCLA Loneliness Scale: A Brief History

Most studies used the UCLA Loneliness Scale (LS) to assess loneliness, which has long been considered the “gold
standard” in this field."" The LS was created in 1978 at the University of California, Los Angeles (UCLA) in a twenty-
item version.'? Despite its widespread use, it quickly became clear that its original version had numerous flaws, including
invasive acquiescent response set bias because all items were formulated in the same direction and discriminant validity
issues. As a result, only two years later,'® the same authors intended a revised version with ten positive and ten negative
items. Furthermore, the LS-revised version has overcome discriminating validity issues in studies that linked loneliness
to personality, social desirability, and depression. Following that, Russell'* developed the third version of the LS (LS-3)
to address some emerging critical issues, such as: items with double negations, problems with face validity (eg, the item
“My social relationships are superficial”, in which the word superficial was deemed ambiguous), the need to extend
validation to populations other than university students (eg, older adults), and the introduction of new methods of
administration (eg, mail survey). In the original study, the LS-3 consisted of 11 negative and 9 positive items with
a Cronbach’s alpha ranging from 0.89 to 0.94 in three different samples (university students, nurses/teachers, and older
adults).14 The LS-3 has been validated in several countries, including Canada,” Turkey,“’ Italy,17 Persia,'® and J apan, in
line with its widespread use."”

Since the first appearance of version 3, there has been a clear need for practical and economic measures of psychological
constructs. Russell,'* for example, intended a 10-item short version based on the selection of items with high item-total
correlation (Cronbach’s alpha = 0.89). In addition, the Japanese version of the LS-3 demonstrated optimal reliability of the
10-item short version (Cronbach’s alpha = 0.89) and suggested an even more practical 3-item version (goodness-of-fit index
GFI = 1.00; comparative fit index, CFI = 1.000; Cronbach’s alpha = (0.72) in a group of 248 mothers with infants and
toddlers. The maintenance of short versions’ psychometric quality has been demonstrated by the fact that the total scores of
both short versions correlated highly with those of the original version (r = 0.96, 0.87, respectively).

Ultimately, according to Kemper et al,*°

the short measures of psychological constructs are useful to save on cost and
time in assessing whether they are capable of preserving their psychometric qualities. Thus, the previous purposeful short
version should be supported at a psychometric level with empirical validation and methodological considerations:
the briefer version could be useful to improve participation rates in the studies and avoid fatigue or negative reactions

in empirical studies, but if it did not have accurate measurements, it could results in low quality of the data.”®

Evidence Based on Relations to Other Variables

Loneliness had a negative impact on psychological well-being,' particularly in industrialized countries.! The impact of
loneliness on mental health has primarily been studied in relation to depressive symptoms,”* which may increase the risk
of mortality.”> However, anxiety symptoms, particularly social anxiety, play an important role, potentially reducing the
possibility of having social relationships,® with a significant impact on stress levels.>* Finally, recent research® focused
on the rule of problematic internet use: it can become part of a vicious circle in which loneliness is mitigated by online
browsing, which increases loneliness, particularly for people with low self-esteem.*®

The Present Study

The purposes of this study were to provide evidence of the replicability of the LS-3’s previous purposed Italian version
and examine/compare previous short versions of the tool (ie, 10-item and 3-item versions) in a group of Italian adult
speakers (Study 1). Indeed, previous research'” provided evidence only for a little group of Italian university students
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from a single university in the north of Italy. Finally, the current study is devoted to providing new psychometric
evidence about LS as well as testing convergent and discriminant validity for the present version of the LS-3 (Study 2, 3,
and 4). To that end, the following hypotheses have been tested using the current supported version of the tool (LS-3):

Hypothesis 1: There will be a positive relationship between loneliness and depression, anxiety, stress, and internet
addiction;

Hypothesis 2: There will be a negative relationship between loneliness and self-esteem;

Hypothesis 3: There will be a positive relationship between loneliness and social interaction anxiety.

Study |: Support for the UCLA Loneliness Scale Version 3’s Italian Long and Short

Versions
For the LS-3, the conventional twenty-item version was previously validated in Italy'” using an Exploratory Structural

14,19 -
d ™" in other

Equation Model (ESEM) in a group of university students. Moreover, two short versions have been propose
countries. The goals of this study were to provide new evidence about the replicability of the 3-factor ESEM solution in
the present sample and compare two Confirmatory Factor Analysis (CFA) models of the LS-3’s previous proposed short

versions.

Methods
Participants and Procedure
Participants included 1676 Italian speakers with a mean age of 31.15 (SD = 11.89) and a gender balance of 49.5% males
and 50.5% females. There were no participants who preferred not to reveal their gender. To avoid missing data, they
completed an online survey using a Google Form with a mandatory response format (note that the mandatory response
format is a useful instrument for the online survey to avoid missing data. However, it was useful to reflect on the ethical
implications of this choice. The Likert 4-point frequency scale could be a non-overly coercive solution for data collection
in terms of loneliness rather than a dichotomous answer that forces you to take a clear position (eg, Yes/No). Further
considerations are needed). Participants spent an average of 7 minutes responding to the survey. According to our
eligibility criteria, Italians aged 18 and up voluntarily participated in the study. Following an explanation of the study’s
objectives, all participants provided informed consent.

The research project proposal was carried out in accordance with the Helsinki Declaration, and it was approved by the
Kore University of Enna internal review board for psychological research.

The measures were administered in accordance with the privacy guarantee regulations outlined in Legislative Decree
No. 196/2003 and the GDPR (EU Regulation No. 2016/679).

Measures

To detect the sample’s sociodemographic characteristics, ad hoc items were developed. The UCLA Loneliness Scale,
Version 3 (UCLA-LS)'* was used in its original 20-item form. Its Italian version'’ was used, which employs a 4-point
Likert scale ranging from 1 (I never feel this way) to 4 (I often feel this way; eg, “I am unhappy doing so many things
alone” and “I feel isolated from others™). This measure had high internal consistency (Cronbach’s a = 0.96; Russell,
1996) and a test-retest correlation of 0.73 over a two-month period.

Data Analyses

After preliminary analysis to test the normality of the data,?” we performed an ESEM 3-factor model for the conventional
twenty-item version of the LS-3. Secondly, we compared two CFA models to the previous suggested factorial solutions
for the short versions of LS-3 (ie, 10-item and 3-item versions). We used the maximum likelihood robust estimator
(MLR), which accounts for normality distortions. According to previous research (for a summary, see ), we reported the
goodness-of-fit indices and measurement quality indicators and selected only the models that met the following cut-off
critera: non-significant x* (ie, p > 0.01); root mean square error of approximation (RMSEA) 0.06-0.08 marginally
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acceptable and 0.01-0.05 excellent, non-significant (p > 0.01), 90% confidence interval range should not include zero;
comparative fit index (CFI) 0.90-0.95 marginally acceptable and 0.96-0.99 excellent; Tucker-Lewis index (TLI) 0.90—
0.95 marginally acceptable and 0.96-0.99 excellent; and standardized root mean squared residual (SRMR) 0.06-0.08
marginally acceptable or 0.01-0.05 excellent. Mplus Version 7°° was used for the current analyses.

Selected Items for Short Versions

The original 20-item version of the UCLA-LS3 was the starting point for the previous suggested short versions (see Table 1
to read the text of the items). To test both 10-item and 3-item short forms, we referred to the items that were selected in the
Japanese version. 19 According to this, the 10-item version included the following items from the original version: 2, 6, 10,
11, 13, 14, 15, 18, 19, 20, and the 3-item version included the following items from the original version: 2, 11, 14.

Results

Preliminary Analyses

Prior to testing the suggested models, the multivariate normality distribution of data was checked through the Mahalanobis
distance. Since the Mardia’s coefficient (504.929) exceeded the critical value associated with 21 degrees of freedom (ie, 483),
the assumption of multivariate normality was violated (descriptive statistics for each item are in Table 1).

Dimensionality of the LS-3

Firstly, we performed an ESEM 3-factor model (Figure 1) to test the replicability of the previous suggested Italian
solution'” in our sample. After deleting the outliers, we replicated the previous model using the Maximum Likelihood
(ML) estimator and a Geomin rotation. The G-model (ie, the ESEM 3-factor model using Geomin rotation) showed
adequate goodness-of-fit indices (x> = 847.597; df = 133; CFI = 0.942; TLI = 0.917; RMSEA = 0.062 [0.058-0.066];
SRMR = 0.028). However, not all target loadings were statistically significant (p < 0.05; Table 2) and the correlations
among the latent factors were statistically significant only between the F1 and F2. According to the recent research®®>'
that suggested the Target rotation as the preferable choice for the ESEM model with a strong theoretical background in

a confirmatory way (ie, in a target rotation, all cross-loadings are targeted to be zero, whereas all of the main loadings are

Table | Descriptive Statistics for the UCLA Loneliness Scale Version 3

Item M SD Skewness Kurtosis
I. How often do you feel that you are “in tune” with the people around you? 2.72 0.602 -0.610 0.626
2. How often do you feel that you lack companionship? 242 0.879 0.052 —0.709
3. How often do you feel that there is no one you can turn to? 2.16 0.971 0.309 —0.969
4. How often do you feel done? 2.27 0913 0.234 —0.767
5. How often do you feel part of a group of friends? 2.77 0.966 —0.293 —0.907
6. How often do you feel that you have a lot in common with the people around you? 2.6l 0.765 —0.225 —0.274
7. How often do you feel that you are no longer close to anyone? 2.46 0.841 0.035 —0.586
8. How often do you feel that your interests and ideas are not shared by those around you? 2.50 0811 —-0.029 —0.497
9. How often do you feel outgoing and friendly? 295 0.847 —0.380 —0.600
10. How often do you feel close to people? 2.85 0.797 —-0.229 —0.497
I'l. How often do you feel left out? 2.20 0.898 0.238 —0.780
12. How often do you feel that your relationships with others are not meaningful? 2.09 0911 0.374 -0.771
13. How often do you feel that no one really knows you well? 2.6l 0.961 —0.108 —0.945
14. How often do you feel isolated from others? 2.14 0914 0.362 —0.736
15. How often do you feel you can find companionship when you want it? 2.59 0.926 —0.087 —0.844
16. How often do you feel that there are people who really understand you? 2.58 0.847 —0.028 -0.616
17. How often do you feel shy? 2.54 0.953 0.003 —0.933
18. How often do you feel that people are around you but not with you? 2.44 0.859 0.014 —0.652
19. How often do you feel that there are people you can talk to? 2.80 0.851 —0.234 -0.614
20. How often do you feel that there are people you can turn to? 2.85 0.859 -0.212 —0.752

Abbreviations: M, Mean; SD, Standard Deviation.
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Figure | Exploratory Structural Equation Model for the 20-item UCLA Loneliness Scale-3 version.
Notes: Fl, Isolation; F2, Relational Connectedness; F3, Trait Loneliness.

freely estimated), we again performed the T-model (ie, the ESEM 3-factor model using Target rotation). The results
showed statistically significant and moderate correlations among all latent factors (Table 2). Furthermore, at item level,
the latest solution presented all the statistically significant target loadings (p < 0.001) (Table 2) as well as in the first
Italian validation.'” Therefore, our outcomes replicated the previous findings but suggested the use of the Target rotation
rather than the Geomin.

Secondly, we estimated two CFA models based on previous evidence about the LS-3 short versions. The 10-item short
version did not meet acceptability thresholds in fit indices (3> = 1776.853; df =35; CFI = 0.607; TLI= 0.495; RMSEA = 0.172
[0.166-0.179]; SRMR = 0.093; Table 3). However, the 3-item version (LS-3SV) previously proposed by Arimoto and
colleagues19 meets the criteria (x2 = 0; df = 0; CFI = 1.00; TLI = 1.00; RMSEA = 0; SRMR = 0; Figure 2).

As further confirmation, despite the first model did not meet the criteria, the comparison between models suggested that
the model with the lowest chi-square, highest CFI and TLI, and lowest values in AIC, BIC, and aBIC should be the better

choice®?®

as well as our 3-item version. Furthermore, all loadings had good values (A = 0.35, 0.89, 0.79, respectively),
according to the threshold criteria (A > 0.30) and greater than the correspondent in the 10-item version (Table 4). The
Cronbach’s alpha of the latter was 0.33, which is not an acceptable value; on the other hand, the Cronbach’s alpha for the
LS-3SV was 0.70, which showed adequate reliability. However, it is fundamental to consider the implications of a saturated
model as well as the 3-item version. These results appeared strange at first glance: the absence of degrees of freedom (df = 0)
indicated a saturated model** where the number of estimated parameters is equal to the number of data points. Additionally,
the value of the chi-square is to be read together with the degrees of freedom; in summary, greater constraints on the model
correspond to a lower chi-square value and consequently lower degrees of freedom. In our case, we have a saturated model,
and therefore these considerations are taken to the extreme (y* = 0). The CFI index was also in line with the Japanese
version. In summary, our findings replicate the Japanese results, but our methodological considerations did not support the
use of the 3-item version: a saturated model can be considered useless because it has no explanatory power and it is not
falsifiable as a natural consequence of its perfect goodness-of-fit indices.

Convergent Validity Evidence for LS-3
Study 2: Evidence Based on Relations Between Loneliness and Depression, Anxiety,

Stress, Internet Addiction

Following a review of the literature, loneliness was found to have significant relationships with other variables.”***°>* We

investigated its relationship with depression, anxiety, stress, and internet addiction to test the LS-3’s convergent validity.
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Table 2 Standardized Factor Loadings and Correlations Among Factors for the UCLA Loneliness Scale ESEM 20-ltem Version

Item G-Model T-Model B R?
Fl F2 F3 Fl F2 F3
A S.E. A S.E A S.E. A S.E. A S.E. A S.E.

FI 2 0.709 0.071 0.224 0.113 0.006 0.015 0.224 0.042 -0.039 0.038 0.465 0.029 0.644 0.356
4 0.801 0.080 0.062 0.135 —0.006 0.028 0.284 0.039 -0.221 0.034 0.507 0.026 0.414 0.586
I 0.829 0.077 0.007 0.009 0.232 0.051 0.564 0.032 —0.102 0.028 0.352 0.024 0.337 0.663
14 0.801 0.078 —0.064 0.034 0.221 0.048 0.558 0.029 —0.163 0.025 0.331 0.023 0.311 0.689

F2 I 0.200 0.035 0.639 0.037 -0.001 0.041 -0.072 0.038 0.496 0.033 0216 0.028 0.709 0.291
3 0.690 0.074 -0.075 0.173 —0.100 0.051 0.171 0.035 -0.374 0.033 0.483 0.027 0.418 0.582
5 -0.053 0.031 0.678 0.055 -0.122 0.078 —0.309 0.035 0.525 0.028 0.150 0.032 0.497 0.503
6 0.077 0.031 0.723 0.035 0.040 0.079 —0.095 0.038 0.642 0.029 0.124 0.037 0.533 0.467
7 0.718 0.075 0.095 0.143 —0.045 0.039 0.202 0.032 -0.193 0.033 0.487 0.024 0.546 0.454
8 0.621 0.067 0.049 0.139 -0.067 0.048 0.152 0.039 -0.218 0.036 0.436 0.028 0.630 0.370
12 0.590 0.062 —0.065 0.036 0.164 0.047 0416 0.034 -0.135 0.031 0.241 0.027 0.612 0.388
13 0.605 0.068 -0.083 0.159 -0.097 0.056 0.144 0.035 -0.351 0.032 0.428 0.029 0.532 0.468
16 -0.021 0.025 0.699 0.133 0214 0.095 0.063 0.032 0.783 0.022 -0.060 | 0.041 0418 0.582
18 0.695 0.070 -0.032 0.102 0.024 0.047 0.297 0.036 -0.246 0.037 0.407 0.024 0.495 0.505
19 -0.007 0.016 0.742 0.108 0.174 0.101 0.014 0.028 0.787 0.024 -0.018 | 0.025 0.387 0.613
20 —0.054 0.038 0.275 0.074 0.096 0.057 0.019 0.044 0.332 0.038 —-0.060 | 0.031 0.887 0.113

F3 9 —0.005 0.012 0.656 0.204 -0.388 0.071 —0.573 0.040 0.292 0.037 0.359 0.033 0.465 0.535
10 0.017 0.024 0.751 0.132 -0.253 0.080 —0.440 0.033 0.469 0.031 0.294 0.029 0.422 0.578
I5 0.000 0.027 0.648 0.064 -0.122 0.077 -0.28I 0.036 0.481 0.030 0.178 0.032 0.580 0.420
17 0.523 0.055 0.059 0.099 0.314 0.042 0.525 0.036 0.109 0.032 0.113 0.033 0.720 0.280

FlI - -

F2 —0.6 | %%* - —0.5 |k -

F3 -0.18 0.10 - 0.36%+* —0.| 5wk -

Note: G-Model= Exploratory Structural Equation Model using Geomin rotation; T-Model = Exploratory Structural Equation Model using Target rotation; F| = Isolation; F2 = Relational Connectedness; F3 = Trait Loneliness. Bold items=
Significant target loadings (p < 0.001); Underlined items indicate cross-loading item; S.E.= Standard Error; A = standardized factor loadings; 8=Item Uniqueness. ***p < 0.001.
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Table 3 Fit Indices of Examined UCLA Loneliness Scale Brief Versions Models

Model Ve df P CFI TLI | RMSEA [90% C.I1.] | SRMR AIC BIC aBIC

CFA 10-item | 1776.853 | 35 | 0.00 | 0.607 | 0.495 | 0.172 [0.166 0.179] 0.093 | 39,233.664 | 39,396.388 | 39,301.083
CFA 3-item 0.000 0 | 0.00 | 1.000 | 1.000 0.000 0.000 9959.424 10,006.820 | 9978.230

Abbreviations: y%, Chi-square; df, Degrees of Freedom; CFl, Comparative Fit Index; TLI, Tucker-Lewis Index; RMSEA, Root Mean Square Error Of
Approximation; SRMR, Standardized Root Mean Square Residual; AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; aBIC, adjusted
Bayesian Information Criteria.

Method

Participants and Procedures

The current study included 1445 Italian speakers with an average age of 30.91 (SD = 11.76). They were gender balanced
(50.2% males, 49.8% females). To avoid missing data, they completed an online survey using a Google Form with
a mandatory response format. Participants spent an average of 15 minutes responding to the survey. See Study 1 for more
information on ethics and procedures.

Measures

Based on the findings of Studies 1, we used the LS-3 for our analyses in Study 2. We administered the following
psychometric instruments after collecting socio-demographic information via ad hoc questions:

Stress, Anxiety, and Depression. We used the Depression Anxiety Stress Scales-21 (DASS-21)** in its Italian version®
to assess stress, anxiety, and depression. The 21-item self-reported scale (eg, “I felt a lot of tension and I had difficulty
recovering a state of calm”, “I just couldn’t feel any positive emotions”, and “I felt stressed out”) employs a 4-point
Likert scale ranging from 0 (never happens to me) to 3 (it almost always happens to me). Each subscale had good internal
consistency and temporal stability (Anxiety Cronbach’s o = 0.74; Depression Cronbach’s a = 0.82; Stress Cronbach’s o =
0.85). All of the subscales in the current sample demonstrated good internal consistency (Anxiety Cronbach’s o = 0.86;
Depression Cronbach’s a = 0.92; Stress Cronbach’s a = 0.91).

Internet Addiction. The Internet Addiction Test (IAT)*® is a pioneering psychological instrument for assessing Internet
Addiction that was developed in a 8-item first version in accordance with the DSM-IV (Diagnostic and Statistical Manual
of Mental Disorders-4th edition) criteria for pathological gaming. Next, the authors’’ proposed an expanded version with
20 items (eg, “Do people around you complain about the amount of time you spend online?”, “Are your performance at
work or your productivity affected negatively by the Internet?”’) that assesses the disorder’s severity on a 5-point Likert
scale ranging from 0 (not at all) to 5 (always). In the current study, we used the Italian version®® which demonstrated
good psychometric properties, including for the two-factor solution (Cronbach’s a = 0.88 and Cronbach o = 0.79 for the
Italian version, respectively, and Cronbach’s a = 0.94 for the present sample).

Loneliness

2 11 14

Figure 2 Confirmatory Factor Analysis for the UCLA Loneliness Scale-3 3-item Short Version.
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Table 4 Standardized Factor Loadings and Reliability of the Loneliness Scale Short Versions

Item 10-Item Version 3-Item Version

A S.E. 5 R? A S.E. 5 R?
2 0.325 0.030 0.894 0.106 0.349 0.027 0.878 0.122
6 -0.512 0.029 0.738 0.262
10 -0.558 0.030 0.688 0312
Il 0.678 0.039 0.540 0.460 0.790 0.028 0.376 0.624
13 0.562 0.028 0.684 0316
14 0.719 0.037 0.483 0.517 0.882 0.029 0.222 0.778
15 -0.517 0.029 0.733 0.267
18 0.534 0.024 0.715 0.285
19 —-0.585 0.048 0.657 0.343
20 -0.592 0.047 0.649 0.351
Cronbach’s o 0.33 0.70

Notes: Bold items= Significant target loadings (p < 0.001); S.E. Standard Error; A = Standardized factor loadings; 5=Item Uniqueness.

Table 5 Correlations Between Loneliness and Other Variables (N = 1445)

1. 2. 3. 4. 5.
1.DASS21_ Anxiety -
2.DASS2|_Depression 0.72%%* -
3.DASS2|_Stress 0.76%+* 0.80%#* -
4.1AT 0.467#* 0.477%%* 0.40%#* -
5.LS-3 0.39%* 0.59%* 044+ 0.42%* -

Note: *p < .01; ¥*p < 0.001.
Abbreviations: DASS2| = Depression, Anxiety, and Stress Scale; IAT= Internet Addiction Test; LS-3 = UCLA
Loneliness Scale - Version 3.

Data Analyses
First, we performed a sensitivity analysis to estimate the minimum effect-size of our results. We also performed a series
of Pearson’s correlations to study the validity of the LS-3. SPSS v.25 (IBM, 2017) software was used for correlations and

G*Power 3.1 for sensitivity analysis.

Results

Preliminary sensitivity analysis estimated a minimum effect size of 0.06 for our total sample size (N = 1445; o = 0.05,
power = 0.80). The correlations between LS-3 and anxiety, depression, stress, and internet addiction were all significant
(p <0.01) and positive (» = 0.39, 0.59, 0.44, 0.42, respectively; Table 5). As a result, high levels of loneliness are related
with high levels of mood disturbance and problematic internet use.

Study 3: Evidence Based on Relations Between Loneliness and Social Interaction
Anxiety

According to previous findings,** loneliness has a positive relationship with social anxiety symptoms. Therefore, to test
the convergent validity of LS-3, we investigated its relationship with social interaction anxiety.

Method
Participants and Procedures
The current study included 1093 Italian speakers with an average age of 31.26 (SD = 11.67). Participants were roughly
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gender balanced (48.6% males; 51.4% females). There were no participants who preferred not to reveal their gender.
Participants spent an average of 6 minutes responding to the survey. See Study 1 for more details.

Measures

Based on the findings of Study 1, we chose the LS-3 for our analyses in Study 3. We collected socio-demographic
information using ad hoc items; additionally, we administrated the Social Interaction Anxiety Scale (SIAS),* a 20-item
measure used to assess anxiety when engaging in social interactions (eg, “It makes me uncomfortable to meet an
acquaintance on the street”, “It’s hard for me to chat with other people”). Respondents are asked to rate their social
interaction anxiety on a 4-point Likert scale; the total score reflects the severity of social interaction anxiety (Cronbach’s
a = 0.86 for the original version and Cronbach’s a = 0.79 for the present sample). The SIAS Italian version was used in
this study.*

Data Analyses
See Study 2.

Results

For our total sample size (N = 1093; o = 0.05, power = 0.80), preliminary sensitivity analysis estimated an effect size of
0.07. The correlation between loneliness and social interaction anxiety showed positive statistically significant associa-
tion (r = 0.40, p < 0.01).

Discriminant Validity Evidence for LS-3

Study 4: Evidence Based on Relations Between Loneliness and Self-Esteem
According to the literature review, loneliness had a significant relationship with self-esteem. Based on previous
findings,”® we studied this association to test the discriminant validity of LS-3.

Method

Participants and Procedures

The current study included 975 Italian speakers with an average age of 30.27 (SD = 11.83). They were roughly gender
balanced (48.5% males, 51.5% females). There were no participants who preferred not to reveal their gender. Participants
spent an average of 6 minutes responding to the survey. See Study 1 for more details.

Measures

Based on the findings of Study 1, we chose the LS-3 for our analyses in Study 4. We also administrated the Rosenberg
Self-Esteem Scale (RSES).*! The RSES is a 10-item (eg, “I think I have a number of qualities” and “I guess I don’t have
much to be proud of”) self-reported scale with a 4-point Likert scale ranging from 1 (strongly agree) to 4 (strongly
disagree). We used its Italian version,*> which showed good internal coherency (Cronbach’s o = 0.84). Cronbach’s a for
the RSES in this study was 0.91.

Data Analyses
See Study 2.

Results

Preliminary sensitivity analysis estimated a minimum effect size of 0.08 for our total sample size (N = 975; a = 0.05,
power = 0.80). Loneliness and self-esteem had a negative correlation that was statistically significant but small (» =
—0.54, p < 0.01).

Discussion

The present study sought to replicate the previous Italian validation and reflect on the short forms of the UCLA

14,1
B0

Loneliness Scale Version 3 based on previous researc (ie, ten-and three- item versions). In Study 1, we estimated
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the ESEM 3-factor model in our sample, which improved the generalizability of the results in a group of Italian adult
speakers and not only in university students, as well as in the first published validation, and supported the previous

findings. However, according to the recent suggestions,’*!

which encouraged the use of the Target rotation in well-
theoretically defined models, we compared the Geomin and Target rotations in favor of the latter. Indeed, this solution
provided statistically significant target loadings as well as in previous research.!” Moreover, the target solution showed
significant correlations among latent factors. As a psychometric implication, the evolution of the innovative ESEM
approach could bring further improvements to the instrument’s theory. Secondly, we estimated the two CFA models, and
the LS-3 fit-indices were satisfactory. Indeed, the 3-item version showed better goodness-of-fit indices than the 10-item
version; specifically, the latter did not meet the criteria. Furthermore, according to the conventional golden rules**® for
the comparisons of the Structural Equation Models, the incremental fit indices (ie, CFI and TLI) showed higher values —
similar to those reported in the Japanese version—and the information criteria (ie, AIC, BIC, and aBIC) showed lower
values for the 3-item version. At item level, all loadings are greater than the threshold (A > 0.30) and significantly higher
than the corresponding 10-item version. Ultimately, the Cronbach’s alpha showed the superiority of the 3-item version,
which was the only one to exceed the threshold (o = 0.70) as well as the Japanese version (o = 0.72). However, despite
our findings replicating the Japanese version, this saturated model*” using a CFA approach cannot be supported. Its
perfect goodness-of-fit indices make the model useless due to its non-falsifiability.

In Studies 2, 3, and 4, we examined the associations between loneliness and related constructs to explore the convergent
and discriminant validity of our purposed short version. Initially, all sensitivity analyses supported the detection of
a relatively large minimum detectable effect size. These findings demonstrate correlation analysis’s ability to detect large
effects. In particular, in Study 1, we found that loneliness was positively correlated with anxiety, depression, and stress
symptoms, which was consistent with both our hypothesis 1 and previous research.’***%>>> As a viable interpretation,
loneliness may exacerbate mood disturbance, which may encourage social withdrawal or vice versa. Based on this
attainable explanation, opportunities for socialization should be prioritized in modern society' that is often oriented to self-
affirmation in order to promote healthier lifestyles. Moreover, although in modern societies many social contacts are carried
out online, recent research has shown that despite online contacts help to reduce feelings of loneliness, this socialization
strategy is little used by people who feel lonely.*> Furthermore, loneliness was found to be associated with internet
addiction in Study 2, supporting our hypothesis 2 and recent research.”> As one possible interpretation, online surfing
behavior may reduce the likelihood of social contact or vice versa. As a result, when behavior becomes additive, social life
may be jeopardized, resulting in a vicious cycle that may exacerbate loneliness.?> The clinical implication could be very
hard: the loneliness combined with discouragement and/or the loss of hope that things will ever be different (ie, fatalism),**
helplessness, a sense of failure, and dysphoria can lead to demoralization® (ie, a clearly defined syndrome of existential
distress that affected people with physical or psychiatric illness), which recently emerged as a risk factor for suicide ideation
or behavior.*® In Study 3, we found that high levels of loneliness were associated with high levels of social interaction
anxiety, which was consistent with our hypothesis 3 and previous research.® As a practical implication, patients suffering
from social anxiety should be encouraged to engage in interpersonal interaction in safe environments. For example, a group
psychotherapeutic setting could help people overcome loneliness by reducing anxiety.

Finally, in Study 4, we studied the relationship between loneliness and self-esteem. According to our hypothesis 2 and
previous research,® high levels of loneliness are moderately related to low levels of self-esteem. As a plausible
explanation, lonely people may perceive themselves as unworthy of affection and, as a result, devalue themselves.
Other thoughts, on the other hand, may cause people to withdraw from others, such as thinking they are superior or being
overly focused on themselves. As a result, these likely thoughts would not necessarily result in a decrease in self-esteem.
Based on this consideration, a low correlation can be an indicator of other possible intervening factors that make studying
the motivations for loneliness difficult.

Limitation and Implications for Further Research

The current findings should be interpreted in light of some limitations. First, the online survey provided a convenient but
not perfectly standardized administration procedure (eg, participants could be in the most disparate places during the
response procedure). However, our sensitivity analysis mitigated this problem by making a statistical inference on the
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effect size based on our sample size. Furthermore, more information about the sample’s socio-demographic character-
istics should be gathered to improve the generalizability of the results. Additionally, the presence of different samples
made it difficult to compare the findings of convergent and discriminant validity and forced us to present the results
separately to avoid biases. Moreover, at the statistical level and using the CFA approach, we did not consider it
appropriate to support the use of a short version of the tool; further research should build new short forms that may
be extremely useful in clinical contexts such as hospital triage, where speed is critical to quickly detect risk factors, or, in
research practice, to avoid the fatigue and consequent poor quality of the collected data. For example, the Item Response
Theory Approach could offer new directions to develop more accurate short forms.*’” Thereafter, comparisons between
clinical and non-clinical groups (eg, patients suffering from neuropsychological issues affecting the attention process)
may be useful in order to check for adverse impact.*® Finally, a test-retest study to assess reliability in terms of temporal
stability is planned for future research.

Conclusions

The current study provided evidence about the psychometric properties of the short version of the LS-3 in a sample of
Italian adults. Expanding the validity of a tool with a larger sample (not only university students) is a resource for its
dissemination. At the clinical level, it makes it easier to design tests that may be administered to the general population
without the risk of bias. On a research level, it is important to increase knowledge about its convergent and discriminant
validity in relation to various psychological constructs. Ultimately, the LS-3 Italian version is a useful psychometric tool
to assess loneliness that uses a challenger approach (ie, ESEM); new short forms that take into account the discussed
methodological issues should be developed.
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