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A variety of factors contribute to the degree to which a person feels lonely and socially isolated. These factors may be particularly relevant in contexts requiring social distancing, e.g., during the COVID-19 pandemic or in states of immunodeficiency. We present the Loneliness and Isolation during Social Distancing (LISD) Scale. Extending existing measures, the LISD scale measures both state and trait aspects of loneliness and isolation, including indicators of social connectedness and support. In addition, it reliably predicts individual differences in anxiety and depression. Data were collected online from two independent samples in a social distancing context (the COVID-19 pandemic). Factorial validation was based on exploratory factor analysis (EFA; Sample 1, N = 244) and confirmatory factor analysis (CFA; Sample 2, N = 304). Multiple regression analyses were used to assess how the LISD scale predicts state anxiety and depression. The LISD scale showed satisfactory fit in both samples. Its two state factors indicate being lonely and isolated as well as connected and supported, while its three trait factors reflect general loneliness and isolation, sociability and sense of belonging, and social closeness and support. Our results imply strong predictive power of the LISD scale for state anxiety and depression, explaining 33 and 51% of variance, respectively. Anxiety and depression scores were particularly predicted by low dispositional sociability and sense of belonging and by currently being more lonely and isolated. In turn, being lonely and isolated was related to being less connected and supported (state) as well as having lower social closeness and support in general (trait). We provide a novel scale which distinguishes between acute and general dimensions of loneliness and social isolation while also predicting mental health. The LISD scale could be a valuable and economic addition to the assessment of mental health factors impacted by social distancing.
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INTRODUCTION

Increases in loneliness (i.e., a subjective lack of social connection) and social isolation (i.e., an objective lack of social interactions) have repeatedly been listed among important risk factors for mental and somatic illness [e.g., (1–3)]. The prevalence of loneliness in the population is high, with 15–30% experiencing chronic, long-term (trait) loneliness and 60–80% experiencing occasional, short-term (state) loneliness (1). Therefore, it is crucial to detect high levels of loneliness early and to intervene as soon as possible, as loneliness is associated with mental health issues such as stress, depression, anxiety, self-harm, and even suicide (4–6).

At present, several well-established measures of loneliness and isolation exist, such as the De Jong Gierveld Loneliness Scale (7) and the UCLA Loneliness Scale (8, 9). These scales measure loneliness and isolation based on the dispositional need for social contact, but do not differentiate this trait from currently felt (i.e., state) loneliness. This state-trait distinction is often overlooked in previous literature, yet important (10, 11). Although both have been related to diminishments in mental health (10, 12, 13), state and trait loneliness appear to be related to different aspects of mental health. That is, while trait loneliness is a stable predictor of mental health outcomes [i.e., anxiety and depression; (1, 10, 14)], state loneliness can predict the individual reaction to a specific incidence of social isolation, e.g., social distancing (15, 16). In general, predictions of mental health are worse for a person scoring high on trait loneliness than for a person scoring low on trait loneliness (1, 10, 14), but this does not necessarily mean that this person suffers more from acute (state) loneliness. Instead, it is possible that long-term (trait) lonely people are better equipped to cope with acute situations of loneliness and social isolation because they are used to a lack of social contact. In contrast, for a person with low trait loneliness, acute (state) loneliness may incite stronger mental health problems because this person is used to the stabilizing effect of social contact and support. A mere assessment of trait loneliness [based on existing questionnaires (7–9)] only predicts mental health in general, regardless of reactions to acute lack of social contact in a given situation. A mere assessment of state loneliness only predicts situational mental health outcomes in reaction to an acute lack of social contact (e.g., due to social distancing), regardless of the individual's dispositional need for and access to social contact. Thus, our studies focused on developing an instrument that assesses loneliness and isolation on both the state and the trait level, and tested its predictive power for important dimensions of mental health, i.e., anxiety and depression.

The necessity to assess loneliness and isolation on the state and trait level is particularly obvious in times of social distancing, i.e., during the reduction of physical proximity and direct social contacts. Social distancing is prominent in the current COVID-19 pandemic (17–19), but is also used in many other clinical contexts to prevent virus or disease transmission, e.g., in response to seasonal influenza outbreaks (20, 21) or as a pre-emptive intervention for severely ill individuals (22, 23). For instance, patients suffering from cancer (24) or severe immunodeficiency (25) may need to socially distance from others to protect their weakened immune system from additional strain. Social distancing could even refer to solitary confinement, which in essence corresponds to isolating a person from contact with others (26). Social distancing in all its forms can enhance loneliness and related declines in mental health (15, 16, 19, 27). It prevents individuals from fulfilling their need for social contact and connectedness, thus increasing feelings of loneliness and social isolation (15, 28). To sensitively predict the effect of social distancing-induced loneliness, social isolation and mental health, both state and trait dimensions need to be assessed and put in relation to each other.

Previous literature has presented loneliness and social isolation as either convergent or distinct constructs (29, 30). Social isolation can be divided into two aspects that focus on objective and subjective aspects of isolation, respectively: social disconnectedness and perceived isolation. Objective aspects (social disconnectedness) focus on physical separation from others, i.e., the observable absence of social contacts. Subjective aspects (perceived isolation) capture how a person perceives the (un)availability of social support, companionship, and emotional closeness to others (31, 32). Similar to perceived isolation and sometimes used synonymously (33), the concept of loneliness refers to the subjective dimensions of social isolation, to feeling disconnected and lacking meaningful companionship and integration. One's social relationship network is perceived as inadequate, and there is a discrepancy between the desire for social connection and the perception of one's actual relationships (34). Based on these theoretical similarities, this study presumes a convergent and fluent conceptualization of perceived isolation and loneliness. Thus, we focus on these subjective perceptions of loneliness and social isolation in the context of social distancing, i.e., during an objective reduction in social contacts. Notably, physical separation from others does not necessarily lead to loneliness. Instead, there are important inter-individual differences to this relation (29). For instance, those who have small social networks or rarely participate in social activities still might not feel lonely if the contacts they have match their needs. At the same time, people may be socially active and part of several social groups, but nevertheless feel lonely, left out or isolated, if their relationships lack emotional closeness and support (1, 29, 31, 34).

Social isolation, loneliness and their effect on mental health relate to a number of factors. As presented above, the perception of social support, i.e., having people to rely on who may provide care, value and love (35), is an important aspect in the definition and measurement of loneliness and social isolation (8, 31, 34). In social distancing contexts, lower levels of social support are associated with increases in loneliness (28, 35–37). In general, perceived social support, stable social relationships and face-to-face interactions have been found to reduce loneliness and isolation (31, 37) and enhance mental health (38–41). Another important factor are individual differences in extraversion, a personality trait representing sociability and the enjoyment and appreciation of engaging in social contacts (42–44). Higher extraversion relates to lower levels of loneliness (44) and positive mental health, including psychological and social wellbeing (45). In contrast, anxiety in social interactions and related avoidance of social situations are associated with decreases in mental health (46, 47) and increases in loneliness (48). However, during social distancing, those with a predisposition to seek social engagement (i.e., extraverts) might suffer more from limited access to direct social contacts, resulting in higher state loneliness and isolation (49). At the same time, a dispositional tendency to avoid social contacts (i.e., social anxiety) could prevent increases in state loneliness and isolation, as social contact restrictions agree with dispositional tendencies to avoid contacts. Thus, the relation of extraversion and social anxiety with loneliness, isolation and mental health during social distancing is unclear.

The effect of social distancing on loneliness and isolation could depend on its extent. In times of social distancing, continued access to close contacts should protect against loneliness and impaired mental health (36, 50). As social distancing particularly targets distancing from high-risk persons (51), individuals who were regularly in contact to high-risk persons before the social distancing context might particularly miss these contacts, leading to an increase in loneliness. Virtual communication and virtual interactions could be an important substitute for face-to-face contacts during social distancing. Virtual interactions were shown to reduce both loneliness and depression (52) and provide an alternative medium to maintain social support and a sense of belonging in social distancing contexts and in general (53, 54). Finally, gender and age should be considered when investigating loneliness, social isolation and mental health. Younger age leads to a higher prevalence in anxiety (55, 56) and depression, at least in high-income countries (57, 58). Regarding loneliness and age, findings are ambiguous, implying either a decrease (59), a U-shaped relation (lowest level in middle-aged individuals) (60), or an increase (61) of loneliness with age. Regarding gender, previous findings imply a lower prevalence of loneliness (59), but a higher prevalence for depression and anxiety (62–64) in women compared to men.

Previous research indicates that loneliness is a risk factor for later loneliness, social isolation, and impaired social functioning and connectedness (1, 10, 14). It is therefore likely that the degree of acute (state) loneliness and isolation caused by social distancing is affected by pre-existing (trait) loneliness and isolation and (lack of) access to social support and integration. Next to these dispositional factors, current access to social support could reduce acute loneliness and isolation. Given its strong predictive relation with mental health measures, a reliable state-trait measure of loneliness and isolation in the context of social distancing is vital to detect and predict negative psychological effects of social distancing measures. An economic yet comprehensive assessment with one single instrument would facilitate timely intervention to protect and enhance wellbeing and prevent long-term health consequences (65).

Here, we introduce the Loneliness and Isolation during Social Distancing (LISD) Scale which differentiates between state and trait variables. Its two subscales assess (1) general feelings of loneliness and social isolation along with the dispositional need and availability of social contacts and support (i.e., on the trait level) and (2) acute feelings of loneliness and isolation along with the current situational context, including social contacts and support (i.e., on the state level). The LISD scale was validated during a social distancing context (i.e., the COVID-19 pandemic) and linked to important dimensions of mental health (i.e., anxiety and depression).

We hypothesized that high scores in LISD traits assessing loneliness and isolation are positively related to LISD state scores representing loneliness and isolation during social distancing. That is, the stronger a person's general feelings of loneliness and isolation and related dispositional need for social contact, the stronger (i.e., the more negative) this person's acute loneliness and isolation. At the same time, LISD traits representing social support and connectedness should relate negatively to these LISD state scores. The stronger the perceived social support and connectedness, the lower the state loneliness and isolation. Moreover, greater habitual and acute use of virtual interactions, and more stable access to social contacts (trait and state) should also reduce state loneliness and isolation.

The relationship between state and trait loneliness and isolation may be influenced by individual differences in extraversion and social anxiety. Inspired by previous literature (49), we predicted that extraverts may be more negatively affected by social distancing due to their preference for social participation, resulting in higher state loneliness and isolation. In contrast, as social anxiety is related to the tendency to avoid social contacts (46), socially anxious individuals may show lower levels of loneliness and isolation.

Finally, we hypothesized that both state and trait indicators of loneliness and isolation predict mental health outcomes during acute situations of social distancing. Thus, higher scores on loneliness and isolation were expected to relate to higher self-rated state anxiety and depression. Indicators of social withdrawal and avoidance were also expected to relate to higher anxiety and depression scores. In contrast, higher levels of perceived social support, perceived social connectedness and extraversion as well as continued access to social contacts should relate to lower anxiety and depression.



METHODS


Construction of the LISD Scale

Scale construction followed a deductive approach. Items were selected based on literature research, already established instruments, and our own theoretical considerations [see e.g., (66)]. Two researchers (first and last author) pooled 54 potential items based on theoretical considerations, content validity and psychometric properties [e.g., (66)]. Selected items related to loneliness and isolation (e.g., state/trait: “I lack companionship.”), social support and connectedness (state: “There are people I can talk to.”), social withdrawal (trait: “I like spending a lot of time by myself.”), extraversion (trait: “I am an outgoing person.”), and specific characteristics of social contacts in the context of social distancing, like the contact to people from the high-risk group or the use of virtual communication (state: “I maintain contacts via telephone/internet/app.”). Items for the assessment of state and trait loneliness and isolation were taken from or inspired by the (revised) University of California Los Angeles (UCLA) Loneliness Scale (4, 8) and the Social Isolation Scale (31). For the assessment of social support and connectedness as well as social anxiety and avoidance, we consulted the Multidimensional Scale of Perceived Social Support [MSPSS; (67)], the Social Interaction Anxiety Scale [SIAS; (46, 68)], and the Social Avoidance and Distress Scale [SADS; (69)]. Some items were modified to improve their fit (e.g., inversed phrasing). Lastly, we constructed items relating to sociodemographic and behavioral indicators of isolation and the social distancing context (see also Supplementary Table 1). These items considered individual differences in the need for social contact (e.g., trait: “Regular contact is important to me.”) and the need for face-to-face interactions (e.g., trait: “It is good for me to talk to friends and family in person.”). We also included items to assess (a lack of) contact to people from high-risk groups (state: “I miss the personal contact with people belonging to the high-risk group.”).

The resulting scale consisted of a state and a trait section (i.e., subscale). The pooled items were assigned to the state or trait subscale based on theoretical considerations, being considered more appropriate to measure acute (state) aspects and effects of the social distancing context (e.g., “I am unhappy being so withdrawn.”) or dispositional (trait) aspects like extraversion (e.g., “I am an outgoing person.”). In the state section, participants are asked via instruction to indicate how each item describes their feelings and experiences “at the current time” (e.g., “I'm alone too often.”, “There are people I can talk to.”). In the trait section, participants are asked to indicate how each item describes their feelings and experiences “in general,” not (only) at the current time (e.g., “I am lonely.”, “No one really knows me well.”). The items are evaluated on a 5-point Likert-scale ranging from “strongly agree” to “strongly disagree”. Items were included, modified or excluded based on multiple evaluations. The authors and a panel of five psychologists and five laymen of different ages (Min = 26, Max = 72) evaluated the items regarding their redundancy, clarity and relevance in the context of social distancing (i.e., current COVID-19-related restrictions in March 2020). The evaluation panels were interviewed on their thoughts about each scale item, screened for possible misunderstandings, and asked for reasons for their responses. Based on their feedback, one item was deleted, four were modified, one was replaced by a similar item with a better fit, and four items were added (e.g., to assess an individual's disposition to attend social events). Three loneliness and isolation items from the state scale were also added to the trait scale in response to the panel's feedback. The final scale for validation by exploratory factor analysis (EFA) consisted of 40 items (17 state, 23 trait items; see Supplementary Table 1 for the complete item list and their sources). This scale was once again presented to the panel group to validate that the changes actually responded to their critical suggestions.



Validation of the LISD Scale
 
Samples

For the validation of the LISD scale, we collected data from two independent samples and conducted an exploratory (EFA) and a confirmatory factor analysis (CFA). Data were collected online using German nationwide (www.clickworker.com) or local online platforms. The survey targeted the general population without specific requirements. After the first COVID-19-related, lockdown in Germany, the first sample completed the LISD scale within 2 weeks under mild social distancing restrictions (starting from June 25, 2020). The second sample completed the scale under stricter COVID-19-related, lockdown conditions, i.e., under tightened social distancing restrictions (starting from December 11, 2020). This allowed us to test the reliability of the scale in two independent samples across two different situational contexts. Exclusion criteria were age <18, text input without meaning, insufficient data as indicated by response bias (e.g., straight-lining), a statement by the participant (validation question), very small (speeding) or large answering times as indicated by the median-based relative speed index [TIME_RSI ≤ 2; see (70)], and additional attention check questions (71). Multivariate outliers (Sample 1: n = 15; Sample 2: n = 14) in the LISD scale were identified via Mahalanobis distance (Sample 1: χ2 [40] = 73.40; Sample 2: χ2 [30] = 59.70) and excluded [threshold = 0.001; (72)].

For the first sample, we collected data from 343 adults. Ninety-nine participants had to be excluded based on the criteria above, including four dropouts. For the second sample, we collected data from 361 adults and excluded 57 data sets, including 12 dropouts and three participant exclusions due to failed attention checks (see Table 1 for sample characteristics and Supplementary Table 7 for an extended sample comparison). Sample size considerations were based on recommendations from the literature, e.g., minimum sample sizes of 100 (73) to 200 (74) or a recommended five to 10 observations per estimated parameter (73, 75). The final sample sizes are considered sufficient for EFA and CFA analyses [see e.g., (72, 73)]. While no statistical a priori power analysis was conducted, sensitivity power analyses with α = 0.05 and power (1-β) = 0.80 showed that both samples were large enough to detect small single regression effects with effect sizes of f2 = 0.03 (t = 1.97).


Table 1. Characteristics of study samples.
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Measures of Mental Health, Social Support and Sociability

For the assessment of mental health, we used well-established clinical measures of anxiety and depression. Individual differences in anxiety were assessed using the trait scale of the State-Trait Anxiety Inventory [(76), STAI; (77)] and a 6-item short form of the STAI state scale (78). Individual differences in depression were assessed using the 2-item Patient Health Questionnaire [PHQ-2; (79)] and the simplified Beck Depression Inventory [BDI-V; (80)]. We included the MSPSS (67) and the SIAS (46, 68) as indicators of convergent validity for factors measuring social support or social anxiety and avoidance, respectively. As indicators of sociability and social engagement, we used the extraversion subscale of the NEO-Five Factor Inventory [NEO-FFI; (81, 82)] and the sociability subscale of the 10-item shyness and sociability scales for adults [German: “Schüchternheits- und Geselligkeitsskalen für Erwachsene,” SGSE; (83)].




Data Analysis
 
Exploratory and Confirmatory Factor Analyses

All analyses were conducted in R [version 4.0.3; (84)]. We computed means, standard deviations, and ranges for the items and subscales of the LISD scale. There were no missing values as the online survey did not allow incomplete responses on the LISD scale and clinical questionnaires. For each clinical questionnaire, a total and (if applicable) subscale score was calculated for each participant. From this, we derived means, standard deviations, ranges, and indicators of internal consistency (Cronbach's α, McDonald's ω).

EFA was computed for the state and trait scale separately, similar to previous validations of instruments divided into a state and trait subscale with different instructions (85, 86). The EFA were calculated using the R package “psych” (87). We used principal axis factor analysis for factor extraction. We chose principal axis factor analysis because it is recommended for studies with the primary goal to identify latent dimensions (factors) represented in a scale's items (73). Moreover, it does not include distributional assumptions [e.g., multivariate normality; (88)], accounts for specific and error variance (73), and is robust regarding unequal factor loadings or factors with few indicators (89, 90). The CFA on the resulting factor solutions (2 state factors and 3 trait factors) were also computed separately using the R package “lavaan” (91). For EFA, the determination of number of factors and dimensionality of the LISD scale was guided by parallel analysis and minimum average partial (MAP)-test, and supported by inspection of the scree plot (72, 92). Oblique rotation (promax) was applied to account for correlated factors. Initial assumption checks of EFA and CFA included the Bartlett test of sphericity (p <0.05), the Kaiser Meyer Olkin criterion (KMO, or Measure of Sampling Adequacy [MSA], > 0.50; (73, 93)), and tests for acceptable multivariate normal distribution and linearity of the data (72). The determinant of the item correlation matrix was assumed to be small, but > 0.00001. The proportion of very small (r > 0.30) and very large (r > 0.70) correlations in the bivariate item correlation matrix was checked to exclude singularity and multicollinearity, respectively (93, 94). Items with a skewness > 2.0 (n = 2) were excluded from factor analysis (95).

Several criteria determined a stepwise item reduction throughout EFA. First, items with communalities h2 ≤ 0.20 were excluded from the unrotated factor solution (96, 97). After rotation, items with primary factor loadings of <0.35 were also removed, as recommended for sample sizes of approximately N = 250 (73). In case of multiple factor loadings, items with a difference between loadings of Δ <0.20 were excluded when also showing a communality of h2 <0.50 (72, 73). We computed internal consistency (Cronbach's α) for each LISD factor. Cronbach's α coefficient estimates the total variation in the scale shared by the included items. Values above 0.70 are considered acceptable indicators of overall scale reliability (98, 99). Items were excluded throughout the EFA if their exclusion considerably increased Cronbach's α (93). Lastly, we considered item discrimination (exclusion criteria: rit <0.30) and item difficulty (exclusion criteria: P <0.20 and P > 0.80) within each factor (100–102). There were a number of borderline exclusion indications, i.e., items with values just above or below an exclusion threshold (e.g., communality), especially on the trait scale which originally contained more items than the state scale (23 vs. 17 items, respectively). In these cases, the exclusion decision was based on (1) the unambiguousness of the other exclusion criteria and (2) the individual item's value with regard to the scale's content and to its factor. That is, if there was not just one but several marginal exclusion criteria for one item, it was more likely to be excluded. In addition, items were not excluded if this would result in too few items per factor [a minimum of three items is recommended; (73)].

The two (state and trait) factor matrices resulting from EFA were then considered for factor content interpretation and labeling (72, 73). The comparative fit index [CFI; (103)], root mean square error of approximation [RMSEA; (104)] and root mean square of the residuals [RMSR; (105)] served as model fit indices. For CFA, we inspected the standardized root mean square of the residuals [SRMR; (106)]. CFI values > 0.95 indicate reasonable model fit (106), but a more liberal cutoff of 0.90 is also frequently accepted (107, 108). For RMSEA, RMSR and SRMR, low values are desirable. RMSEA values <0.06 indicate excellent fit and values <0.10 moderate fit (109, 110). RMSR values ≤ 0.08 and SRMR values <0.10 are acceptable (106). CFA target models were the 2-factor solution (12 items) for the state scale and the 3-factor solution (14 items) for the trait scale from EFA. Maximum likelihood (ML) estimation was applied. For CFA, we also examined the 90% confidence interval of the RMSEA (98) and modification indices. A χ2 difference test was calculated for comparison of the CFA target models to a 1-factor-model (state and trait total score, respectively), and to an alternative trait model resulting from inspection of modification indices. The corresponding Akaike information criterion (AIC) and Bayesian information criterion (BIC) are reported. The use of modification indices is a data-driven approach recommended to respecify models with poor fit, but needs to be carefully applied and theoretically justified (108, 111, 112).

The factor correlations provided by EFA and CFA represent the relations between state and trait loneliness and social isolation, social support, social interaction anxiety and extraversion in the context of social distancing. Due to related item exclusions throughout EFA, the influence of virtual communication was considered minor and not further investigated. Additionally, for inspection of convergent and discriminant validity of the LISD scale, and the role of social support and connectedness, sociability, and social interaction anxiety, we calculated Pearson correlations of the LISD factors with the relevant questionnaire scores described above (MSPSS; extraversion subscale of NEO-FFI; sociability subscale of SGSE; SIAS). These relations also served as justifications for the factor labels chosen based on the EFA factor solution. As one factor resulting from factor analyses (i.e., state factor 2) included an item taken from the MSPSS (“There is a special person with whom I can share my joys and sorrows.”), we excluded this item from the MSPSS sum score for this single correlation to avoid an artificially high correlation.



Regression Analyses

To assess the predictive strength of the LISD scale for clinical outcome variables, we calculated multiple regressions, using the R-package “stats” (84). Results were visualized with the “ggplot2” package (113). Variance inflation factors (VIFs) were calculated with the “car” package (114) to check for collinearity (115). For each target variable (i.e., depression and anxiety), three regression models with decreasing parsimony were compared. Model fit was compared using Analysis of Variance (ANOVA). Predictor variables for model 1 were the five LISD factors without interactions; for model 2 the LISD factors, age, gender, and social distancing compliance without interactions; and for model 3 the LISD factors, age, gender, social distancing compliance, and their interactions. All continuous predictors in our regressions were z-standardized (age, questionnaire scores, LISD factors). The remaining two categorical predictors were converted into binary items: Gender (identifying as female/male; no other option selected) and compliance to social distancing (yes/no). We created the two outcome variables from standardized state questionnaire scores based on their construct's theoretical relation and their Pearson correlations in the present sample. STAI state anxiety serves as the outcome variable “anxiety”. The outcome variable “depression” represents the mean score of PHQ-2 and BDI-V (r = 0.72, p <0.001).





RESULTS


Exploratory Factor Analysis

Two items from the state scale were excluded due to high skewness (> 2.0). All other assumptions were fulfilled satisfactorily (Bartlett: χ2[105] = 1484.39, p <0.001; MSA = 0.9).

For the state scale, the EFA led to a 2-factor-solution with 12 items (i.e., five items were excluded; for item means, standard deviations, and factor loadings, see Supplementary Table 2). Both parallel analysis and MAP test suggested two factors, supported by the visual inspection of the scree plot. The fit was satisfactory (CFI = 0.97, RMSR = 0.03, RMSEA = 0.06). The fit of the off-diagonal values was 0.99. The two factors correlated with r = 0.56. State factor 1 included nine items and explained 32% of variance. Based on its items which were partly inspired or taken from the UCLA Loneliness Scale (e.g., “I lack companionship.” “I feel isolated from others”), it was labeled “lonely and isolated”. State factor 2 included three items (e.g., “There are people I can talk to.”) and explained 18% of variance. We inverted this factor and labeled it “connected and supported”, representing that social relations have not deteriorated in the present context, but that there is someone to talk to and provide support (34, 67). Internal consistency was high for state factor 1 (α = 0.87, ω = 0.92) and acceptable for state factor 2 (α = 0.67, ω = 0.71).

For the trait scale, the EFA led to a 3-factor-solution with 14 items (i.e., nine items were excluded; for item means, standard deviations, and factor loadings, see Supplementary Table 3). Parallel analysis suggested three factors and the MAP test two factors, but the visual inspection of the scree plot also indicated a 3-factor solution. The fit was satisfactory (CFI = 0.97, RMSEA = 0.06, RMSR = 0.03). The fit of the off-diagonal values was 0.99. Trait factors 1 and 2 correlated with r = −0.34, factors 1 and 3 with r = 0.67, and factors 2 and 3 with r = −0.50. Trait factor 1 included five items and explained 24% of variance. Based on its items which were partly inspired or taken from the UCLA Loneliness Scale (e.g., “I am lonely”, “I feel left out”.), it was labeled “loneliness and isolation”. Trait factor 2 included five items (e.g., “I find it easy to relax with other people”.), explained 19% of variance and was labeled “sociability and sense of belonging”. While sociability represents extraversion (42), a sense of belonging refers to generally feeling in tune and having a lot in common with the people one is surrounded by Lee and Cagle (34). Trait factor 3 included four items (e.g., “There is no one I feel close to.”) and explained 12% of variance. It was inverted and then labeled “social closeness and support”. Its items capture perceived general access to social support (67) and emotional closeness, i.e., feeling close to and known by one's social relations as opposed to having superficial relations (32, 34). Internal consistency was good for trait factor 1 (α = 0.85, ω = 0.87) and trait factor 2 (α = 0.82, ω = 0.85), and acceptable for trait factor 3 (α = 0.77, ω = 0.80).

All items provide acceptable discrimination and difficulty indices (see Supplementary Tables 2, 3). Factor correlations of EFA and CFA are presented in Table 2. Correlations regarding construct and criterion-related validity of the LISD scale were considered sufficient to continue to CFA. Items on virtual communication were excluded throughout EFA (e.g., state item: “I keep in touch via telephone/internet/app.”; trait item: “It is good for me to talk to friends and family via telephone/internet/app.”; exclusion criteria: communality <0.20).


Table 2. Pearson correlations of the five LISD factors for the EFA (Study 1, N = 244) and CFA (Study 2, N = 304) sample.
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Confirmatory Factor Analysis

The state and trait factor models resulting from EFA were tested via CFA in an independent sample. The initial assumption check for CFA provided satisfactory results. For CFA of the 2-factor state model, the fit indices were CFI = 0.86, SRMR = 0.08 and RMSEA = 0.13, with a 90% confidence interval of 0.12 to 0.14. The comparison with the 1-factor-model showed a significant difference in χ2 (χ2diff (1) = 14.62, p <0.001), with AIC2−factor = 9775.9 compared to AIC1−factor = 9788.6 and BIC2−factor = 9913.5 compared to BIC1−factor = 9922.4. The state items and their means, standard deviations, and factor loadings are presented in Supplementary Table 4. Cronbach's α and McDonald's ω are 0.90 and 0.93 for state factor 1, and 0.62 and 0.68 for state factor 2, respectively.

In the CFA of the 3-factor trait model, one item (“I lack companionship.”) from trait factor 1 produced several high modification indices. It was removed after careful consideration (e.g., closeness in content to other factor 1 items; lowest factor loading on factor 1; cross-loading and low communality in EFA; equivalent state item with higher properties). The resulting model showed a significant difference in χ2 (p <0.001) compared to the original model and was therefore selected (AICreduced = 9925.3, AICoriginal = 10718.6; BICreduced = 10081, BICoriginal = 10886). The fit indices were CFI = 0.92, SRMR = 0.09 and RMSEA = 0.09, with a 90% confidence interval of 0.08 to 0.11. The trait items and their means, standard deviations, and factor loadings are presented in Supplementary Table 5. The 1-factor solution provided poor fit indices (CFI = 0.53, SRMR = 0.19, RMSEA = 0.22) and further model comparison was therefore discarded. Cronbach's α and McDonald's ω are 0.87 and 0.88 for trait factor 1, 0.83 and 0.87 for trait factor 2, and 0.81 and 0.84 for trait factor 3.

Factor means, standard deviations and correlations for the first (EFA) and second (CFA) sample are shown in Table 2. Indicators of loneliness and isolation (state 1, trait 1) correlate positively with each other and negatively with both being supported and connected (state 2) as well as social closeness and support in general (trait 3; all p <0.001, see Table 2 for r-values). Correlations notably differ between samples only on trait factor 2 (sociability and sense of belonging). Here, the correlation with being lonely and isolated (state 1) is positive in Sample 2 (r = 0.23, p <0.001) but non-significant in Sample 1 (r = −0.08, p = 0.189). In contrast, Sample 2 shows weaker correlations of sociability and sense of belonging with being connected and support (state 2; Sample 1: r = −29, p <0.001, Sample 2: r = 0.12, p = 0.043) and trait loneliness and isolation (trait 1; Sample 1: r = −0.37, p <0.001, Sample 2: r = −0.14, p = 0.013).

Finally, we inspected selected correlations to validate the LISD factors' labeling and convergent validity (see also Supplementary Table 6 for a complete list of correlations for convergent and discriminant validity). Factors indicating social support, connectedness and closeness correlated positively with perceived social support (e.g., state factor 2 [connected and supported] and MSPSS, r = 0.57, p <0.001; item “There is a special person with whom I can share my joys and sorrows.” excluded from MSPSS sum score) and extraversion (e.g., trait factor 3 [social closeness and support] and extraversion [NEO-FFI], r = 0.53, p <0.001). The convergent validity of trait factor 2 (sociability and sense of belonging) is represented in its high positive correlation with the Big Five's extraversion dimension (r = 0.80, p <0.001) and the SGSE's sociability subscale (r = 0.76, p <0.001), as well as its negative correlation with social interaction anxiety (SIAS; r = −0.68, p <0.001).



Relationship Between LISD Scores and Mental Health Dimensions

The regression analyses presented below focus on the second sample (CFA; N = 304) as it represents a more heterogeneous sample (nationwide recruitment, see also Table 1). Most importantly, during this time of enhanced restrictions, social distancing compliance was higher and the number of daily social contacts was lower.

Model statistics, regression weights, effect sizes, and VIFs for multiple regression analyses with anxiety as outcome variable are reported in Table 3. The predictors for model 1 (LISD factors) and 2 (LISD factors, age, gender, social distancing compliance) showed acceptable VIFs below 5 which indicates low collinearity (115). In contrast, model 3 (LISD factors, age, gender, social distancing compliance, and their interactions) shows VIFs > 10. Moreover, model comparison (ANOVA) showed that the inclusion of interactions (model 3) did not improve model fit [model 1: F (18, 280) = 1.31, p = 0.178; model 2: F (15, 280) = 1.29, p = 0.211]. Model 3 is therefore not reported (but see Supplementary Table 9 for reports on all three models).


Table 3. Multiple regression analyses for predicting state anxiety.
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Regression analyses for model 1 revealed a significant positive relationship of anxiety with loneliness and isolation as a state (LISD state 1; β = 0.26, SE = 0.08, p = 0.002; Figure 1A) and trait (LISD trait 1; β = 0.28, SE = 0.09, p = 0.001; Figure 1B). Furthermore, anxiety was negatively related to trait sociability and sense of belonging (LISD trait 2; β = −0.25, SE = 0.06, p <0.001; Figure 1C). The LISD factors alone explained 32.8% of variance (adjusted R2) in state anxiety. The more complex model (model 2) did not improve prediction performance [F (3, 295) = 1.43, p = 0.234]. See Figure 1 for a visualization of significant predictors for anxiety.


[image: Figure 1]
FIGURE 1. Relationships between raw LISD factor scores and z-standardized scores of anxiety (left column) and depression (right column) for (A,D) lonely and isolated (State 1; p = 0.002, p < 0.001), (B,E) loneliness and isolation (Trait 1; p = 0.001, p = 0.020), and (C,F) sociability and sense of belonging (Trait 2; both p < 0.001). The shaded areas indicate standard errors of the mean.


Model statistics, regression weights, effect sizes, and VIFs for multiple regression analyses with depression as outcome variable are reported in Table 4. The predictors for model 1 and 2 showed acceptable VIFs below 5. Model 3 again showed some VIFs > 10 and did not improve model fit [model 1: F (18, 280) = 1.33, p = 0.165; model 2: F (15, 280) = 1.42, p = 0.135]. It is therefore not reported (but see Supplementary Table 11 for reports on all three models).


Table 4. Multiple regression analyses for predicting depression.
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Regression analyses with the LISD factors as predictors (model 1) also revealed a significant positive relationship of depression with state 1 (β = 0.39, SE = 0.07, p <0.001; Figure 1D) and trait 1 (β = 0.16, SE = 0.07, p = 0.020; Figure 1E). A negative correlation was found with sociability and sense of belonging (LISD trait 2; β = −0.37, SE = 0.05, p <0.001; Figure 1F). Moreover, there was a marginally significant relationship with being connected and supported (LISD state 2; β = −0.10, SE = 0.05, p = 0.078). Once again, the more complex model (model 2) did not improve prediction performance [F (3, 295) = 0.87, p = 0.457]. The LISD factors explain 51.1% of variance in depression. See Figure 1 for a visualization of (marginally) significant predictors for depression.

Exploratory regression analyses with Sample 1 (EFA) underline the predictive strength of the LISD factors for mental health indices even under less severe social distancing conditions. The LISD factors explain 21.5% of variance in anxiety and 39.5% of variance in depression (see Supplementary Tables 8 and 10 for model statistics, regression weights, effect sizes, and VIFs).




DISCUSSION

This article presents the Loneliness and Isolation during Social Distancing (LISD) Scale, a measure for the assessment of loneliness and isolation during times of social distancing on the state and trait level. The final scale consists of 12 state and 13 trait items on five factors: lonely and isolated (state), connected and supported (state), trait loneliness and isolation, trait sociability and sense of belonging, and trait social closeness and support. Based on exploratory and confirmatory factor analyses, the factor solutions showed satisfactory fit in two independent and diverse samples. With the exception of connected and supported, all scales exhibit high reliability. In addition to convergent and discriminant validity assessed with established measures, state and trait LISD factors show strong predictive value for indicators of mental health, particularly depression. Our results underline our scale's adequacy for measuring mental strain in relation to loneliness and isolation. To the best of our knowledge, our LISD scale is the first to distinguish between state and trait aspects of loneliness and social isolation. Importantly, our analyses underline the expected gain in knowledge provided by the state-trait distinction. Extending previous findings lacking such a distinction, they imply a stronger mental health-depriving effect of state than trait loneliness and isolation in the context of social distancing.


Scale Construction and Validity

The satisfactory fit indices derived from factor analyses in two heterogeneous samples are promising regarding the applicability of the LISD scale. The EFA's 2-factor state and 3-factor trait solutions' fit were confirmed in the second sample. The labeling of the state factor lonely and isolated and trait factor loneliness and isolation is supported by their items' origin from previous scales assessing loneliness and social isolation (e.g., the UCLA Loneliness Scale; 8). Some items even explicitly address loneliness and isolation, i.e., “I feel isolated from others.” and “I feel lonely.” The high positive correlation of perceived social support with state factor connected and supported and trait factor social closeness and support justifies their “social support” labeling. The distinction between “connected” and “closeness” is based on the remaining items' content (e.g., “I feel that my relationships with friends have deteriorated.” vs. “There is no one I feel close to.”) and their theoretical relevance for individual differences in loneliness and isolation (29, 31, 34). Note that despite high convergent validity, insufficient reliability of connected and supported implies that this factor may need additional items with higher reliability. The remaining factor sociability and sense of belonging's items represent a tendency to seek social engagement and a feeling of belonging there. Convergent validity and support for its labeling as a “sociability” factor are provided in sociability and sense of belonging's positive correlations with extraversion (NEO-FFI) and sociability (SGSE), and a negative correlation with shyness [i.e., a construct negatively associated with sociability; (116)]. Moreover, two of its items were previously used to measure social avoidance and distress [“I often find social occasions upsetting.”; “I find it easy to relax with other people.”, inverted coding; (69)]. Low scores on these items should therefore indicate a tendency toward social engagement.

The original scale for EFA contained a number of items that were included to target additional aspects related to social distancing. While other social distancing-specific items (e.g., “Regular contact is important to me.”) were excluded throughout EFA, the effect of the (lack of) contact to people from the high-risk group was included in the factor lonely and isolated. Despite their potential importance (53, 54, 117), items related to virtual communication (e.g., “I keep in touch via telephone/internet/app.”) were excluded due to low communalities. Future studies should investigate the potential effect of virtual communication further, using more objective measures of virtual interactions and contacts such as app usage times.

In accordance with previous literature (28), positive factor correlations imply that pre-existing general loneliness and social isolation are a risk factor for feeling lonely and isolated in an acute context of social distancing. Furthermore, previous findings suggest that acute loneliness is dependent on the social context (118). Negative correlations between the LISD factors measuring social factors (e.g., social closeness and support) with the LISD factors measuring loneliness and isolation indicate that social support, connectedness and closeness protect against loneliness and isolation, both on a state and trait level. This is in accordance with research on social distancing measures throughout the COVID-19 pandemic (50). The researchers found a loneliness-increasing effect of having less than five close relations and a loneliness-decreasing effect of face-to-face interactions and longer and more frequent interactions with emotionally close relations (50). Notably, the LISD scale allows to assess these factors and relations in an economic way, using just 25 items while also distinguishing between dispositional and acute influences on the degree of acute loneliness and isolation (as well as anxiety and depression). In contrast, previous researchers had to use multiple measures [e.g., single items on sociodemographic and social network information combined with other questionnaires without state-trait distinction; (50)].

Although our findings imply a protective role of sociability and sense of belonging against trait loneliness and isolation as well as anxiety and depression, its relationship with state loneliness and isolation is less clear. Correlations between the LISD factors point in the same direction across both samples, with one exception: While playing a protective role in the exploratory first sample, sociability and sense of belonging were associated with higher lonely and isolated scores in the confirmatory second sample. The second sample's greater variance in sociodemographic factors, particularly their higher age, could contribute to this difference to the younger and more homogeneous first sample [see e.g., (119)]. However, note that the first sample was collected during milder social distancing, with less compliance to social distancing measures and a higher frequency of daily contacts. It is likely that more sociable individuals were still able to fulfill their need of social contacts to a sufficient level, thus feeling less lonely (29, 31). This could have been denied to the second sample due to strict restrictions which encouraged staying at home, closed public places, and discouraged group gatherings and contacts beyond households (120). As a result, more sociable individuals grew lonelier and more isolated as they could not satisfy their pronounced need for social engagement. Besides sociability, losing a sense of belonging due to restricted contacts could also play a role here. Although usually functioning as a protective factor against loneliness (40), it may be too strongly impaired by social distancing and therefore unable to protect against acute loneliness and isolation. Social interaction anxiety (SIAS) was associated with higher state and trait loneliness and isolation. However, the sociability and sense of belonging factor includes negatively loaded items representing social interaction anxiety, avoidance and distress. For instance, a high score for the factor's item “I often find social occasions upsetting.” led to lower sociability and sense of belonging, which in turn related to lower lonely and isolated scores in the second sample. A trait tendency to avoid social gatherings and to feel uncomfortable among other people could therefore protect against loneliness during strict contact restrictions (but not at times of milder restrictions). In line with previous findings regarding a nationwide lockdown (49), our findings imply that strict social distancing circumstances may have a stronger impact on more sociable and socially integrated persons regarding acute loneliness and isolation. Thus, social distancing may overshadow the generally loneliness-reducing effects of sociability, extraversion, and a sense of belonging (44, 45).



Prediction of Anxiety and Depression

The LISD scale shows strong predictive strength for mental health dimensions, i.e., anxiety and depression. The high proportions of explained variance (33% for anxiety, 51% for depression) revealed by multiple regression analyses show that in the context of social distancing, the 25-item LISD scale can predict mental health in an efficient way, particularly regarding increases in depression. Regression models with just the five LISD factors as predictors showed that in a phase of strict social distancing measures (Sample 2), being lonely and isolated predicts higher state anxiety and depression with a small and moderate effect, respectively. Higher loneliness and isolation on a trait level shows a similar, but smaller effect. Note that a measure without the state-trait distinction may have overlooked the strong effect of acute feelings of loneliness and isolation. In addition, the trait factor sociability and sense of belonging predicted lower levels of anxiety and depression, with a moderate and large effect, respectively.

Regression analyses show the value in distinguishing between state and trait aspects of loneliness and isolation in the context of mental health. Both anxiety and depression increase with higher scores in lonely and isolated, and loneliness and isolation. This risk-enhancing role of loneliness and isolation for anxiety and depression is in accordance with previous literature (3, 6), including research involving social distancing (15, 19). In addition, however, our results imply a higher predictive strength of state compared to trait loneliness and isolation for increases in depression during times of social distancing. This suggests a more important role of acute compared to perpetual loneliness and isolation in predicting mental health. Differentiating between state and trait aspects refines our understanding of loneliness and social isolation (121), as in other assessments of emotion and personality with a state-trait distinction, e.g., measurements of anxiety and anger (122).

In contrast to their positive relation with loneliness and isolation, anxiety and depression decrease with higher sociability and sense of belonging trait scores. The protective role of sociability and sense of belonging against depression and anxiety agrees with previous findings regarding a mental health-enhancing role of extraversion (45) and sense of belonging (40, 41). Note that the negative relation to depression and anxiety is in contrast to sociability and sense of belonging's concurrent positive relation to feeling lonely and isolated. Based on our results, an individual who generally seeks and appreciates social contacts and feels like having a lot in common with the people around them (i.e., someone scoring high on sociability and sense of belonging) feels more lonely and isolated during strict social distancing conditions (than someone scoring low on sociability and sense of belonging). However, this person is also expected to report lower levels of depression and anxiety. Thus, although being linked to acute loneliness and isolation which usually relates to higher depression and anxiety, extraversion appears to retain its established mental health-enhancing effect (40, 41, 45) in a strict social distancing context. This may be supported by the positive correlation of sociability and sense of belonging with social closeness and support, which in turn is a protective factor against both state and trait loneliness and isolation and increased depression and anxiety.

Depression was marginally reduced by higher connected and supported scores. Apart from this, connected and supported and social closeness and support remained non-significant predictors in our regression models. This is surprising as social support was strongly associated with lower depression and anxiety in previous research (38, 40, 123). Despite this finding, we believe that identifying a lack of social support, closeness and connectedness (e.g., with low scores on the LISD scale's connected and supported and social closeness and support factors) is still relevant to both loneliness and mental health in the context of social distancing. Previous psychiatric research has underlined the crucial role of sufficient access to social contacts, activities, support and integration in protecting against loneliness and poor mental health (124, 125). The negative association of LISD factors assessing loneliness and isolation (state and trait) with the LISD factors assessing social connectedness, closeness and support (state and trait) visible in factor correlations implies that interventions supporting socialization could be effective in reducing loneliness and social isolation. Based on the present findings and previous research on the link between loneliness and mental health (6, 125), this should in turn lead to a lower risk of decreases in mental health. The support of socialization is particularly challenging in times of social distancing. It could be achieved by the enabling of appropriately distanced in-person meetings or by organized, targeted use of virtual communication tools (126–128), e.g., phone or video calls by volunteers (129). This may require social distancing-related tailoring of technology-based interventions, telemedicine consultations and teletherapy, and may even require the provision of technological devices to those lacking financial resources (117, 128–130).

The additional integration of other factors (i.e., compliance, gender, age) did not improve model performance, further supporting the scale's predictive value and economy. Although generally being associated with both loneliness and mental health, the inclusion of age and gender did not improve model fit. Against expectations, the individual compliance to social distancing also did not play a role in predicting anxiety and depression. However, the percentage of compliance was high (82.2%). Possibly, even if a person did not comply with social distancing, their social contacts did, exposing them to restricted social contacts all the same. Moreover, higher proportions of explained variance in the second sample compared to explorative regression analyses in the first sample underline the risk-enhancing role of social contact restrictions for mental health problems in the context of loneliness and isolation (123, 131, 132). Note, however, that the first and second sample also differed on other aspects (e.g., occupation), prohibiting definite conclusions on the effect of more strict contact restrictions.

The positive associations of LISD state and trait loneliness and isolation with depression and anxiety further establish loneliness and social isolation as crucial covariates of decreases in mental health (1, 2, 6), particularly in the context of social distancing (15, 131). At the same time, sociability and sense of belonging is associated with lower depression and anxiety levels (but also with higher state loneliness and isolation during strict social distancing conditions). However, based on our analyses, we cannot draw directional conclusions for these relationships. That is, for example, sociability and sense of belonging might not protect against depression, but be deprived by depression. Still, our findings underline the strong associations between depression and anxiety with loneliness, isolation, sociability, and a sense of belonging. Consequently, the LISD scale's assessment of state and trait indicators of loneliness, social isolation and associated factors could provide a more refined identification of loneliness-related covariates of poor mental health in clinical and therapeutic settings to better integrate them into therapeutic interventions [e.g., Internet-Based Cognitive Behavior Therapy for Loneliness; (133, 134)]. In the context of social distancing, increases in loneliness seem inevitable, and previous work has already highlighted the relevance of measuring loneliness and isolation in the context of social distancing for the protection and enhancement of wellbeing and mental health (65, 131). The LISD scale can be applied to identify those individuals particularly vulnerable to mental health-depriving effects of social contact restrictions, both on a dispositional and situational level (i.e., high levels of loneliness and isolation, low levels of sociability and sense of belonging). In the therapeutic setting, this could enable the clinician to individualize interventions by explicitly targeting these aspects. Besides factors directly related to the prediction of anxiety and depression, intervention strategies targeting the improvement of (perceived) social support, closeness and connectedness could reduce state and trait levels of loneliness and isolation. If successful, this could indirectly reduce the risk of decreases in mental health.



Limitations and Outlook

As all new instruments, our scale, and in particular one of its factors (connected and supported), should be validated in independent studies. The LISD scale was constructed based on state-of-the-art criteria for item selection and scale validation (EFA, CFA). The state factor solution's SRMR indicates acceptable fit, while RMSEA and CFI lie slightly outside the targeted ranges. However, these criteria alone are not sufficient to make a general judgment about the quality of a scale (107, 108), and other indicators of validity (e.g., convergent validity) were satisfying. Each factor's internal consistency was acceptable or high after EFA, supporting their adequacy for the CFA analyses. After CFA, only one factor's reliability (connected and supported) was below the recommended value of > 0.70 (α = 0.62, ω = 0.68). This may have been due to the small number of items (i.e., three) and the breadth of the construct (i.e., social support and connectedness) that this short factor aims to measure (135). Importantly, although only with marginal significance, the factor connected and supported tended to predict (lower) depression levels along with the other factors of the scale. Note that although the labeling of the factors lonely and isolated and loneliness and isolation is supported by their items' adaption from the established UCLA Loneliness Scale, future studies should assess their convergent validity by including an independent loneliness measure.

Fluctuations of infection waves and related governmental restrictions including social distancing and nationwide lockdowns prevented data collection under equal social distancing restrictions for EFA and CFA, respectively. Moreover, the distribution of gender and the mean age (but not the age span) differed between samples. This could have reduced the applicability of the EFA factor solution to the second data set. However, despite the differences between the sample regarding age and the situational context (milder vs. more severe phase of the COVID-19 pandemic in Germany), our results show a good fit of the LISD scale. Although originally validated in a less heterogeneous sample with less social distancing behavior, the factor solution was still largely confirmed in the second sample, and the relation between LISD factors and mental health dimensions (i.e., depression, anxiety) could be replicated. Note however that our study targeted healthy participants. A validation of the factor structure in a clinical sample would allow further insight into the applicability among the general public, psychiatric patients and beyond. In addition, a longitudinal assessment under mild and strict social distancing conditions would allow more concise conclusions on the effect of the extent of social distancing, e.g., regarding the relation of sociability and sense of belonging with acute loneliness and isolation. This would also allow for a validation of the differentiation of state and trait items and factors via test-retest reliability. While trait factors should remain stable, we would expect higher variability in the two state factors.

Lastly, we would like to point out a limitation that frequently occurs in the literature when reporting results from different questionnaires. The questionnaires we used for the assessment of anxiety and depression utilize different instructions, therefore assessing feelings and experiences in slightly diverse time windows, i.e., “in the current moment” (STAI state), “over the last 2 weeks” (PHQ-2), or as a “current attitude toward life” (BDI-V). A common time frame would be more precise.

In conclusion, we developed and validated the Loneliness and Isolation during Social Distancing (LISD) Scale which assesses state and trait factors of loneliness and isolation in times of social distancing. For the first time, acute and dispositional aspects of loneliness and isolation can be measured in parallel and with just one instrument. Moreover, the LISD scale can help predict mental health outcomes, i.e., depression and state anxiety.




DATA AVAILABILITY STATEMENT

The final LISD Scale (English and German version) and the datasets presented in this study are publicly available in the following online repository: https://osf.io/ezdgt.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the Ethics Committee of the Institute of Psychology of the Faculty of Human Sciences, Julius-Maximilians-University of Würzburg, Würzburg, Germany. The participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

MG, JH, JD, and GH contributed to conception and design of the scale and study. MG and LM programmed the survey and collected the data. MG and MW performed data curation and statistical analyses with input from LM and supervised by GH. MG and MW wrote the manuscript with input from GH. LM, JH, and JD contributed to the manuscript revision. All authors read and approved the submitted version.



FUNDING

This study was supported by the German Research Foundation (HE 4566/5-1) and by the Volkswagenstiftung (Az 99451). This publication was supported by the Open Access Publication Fund of the University of Würzburg.



ACKNOWLEDGMENTS

We thank Shawn Hiew Siu Ping for valuable input on a previous version of the manuscript.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.798596/full#supplementary-material



REFERENCES

 1. Hawkley LC, Cacioppo JT. Loneliness matters: a theoretical and empirical review of consequences and mechanisms. Ann Behav Med. (2010) 40:218–27. doi: 10.1007/s12160-010-9210-8

 2. Elovainio M, Hakulinen C, Pulkki-Raback L, Virtanen M, Josefsson K, Jokela M, et al. Contribution of risk factors to excess mortality in isolated and lonely individuals: an analysis of data from the UK Biobank cohort study. Lancet Public Health. (2017) 2:e260–6. doi: 10.1016/S2468-2667(17)30075-0

 3. Masi CM, Chen HY, Hawkley LC, Cacioppo JT. A meta-analysis of interventions to reduce loneliness. Pers Soc Psychol Rev. (2011) 15:219–66. doi: 10.1177/1088868310377394

 4. Döring N, Bortz J. Psychometrische Einsamkeitsforschung: Deutsche Neukonstruktion der UCLA Loneliness Scale. Diagnostica (1993).

 5. Campagne DM. Stress and perceived social isolation (loneliness). Arch Gerontol Geriatr. (2019) 82:192–9. doi: 10.1016/j.archger.2019.02.007

 6. Beutel ME, Klein EM, Brahler E, Reiner I, Junger C, Michal M, et al. Loneliness in the general population: prevalence, determinants and relations to mental health. BMC Psychiatry. (2017) 17:97. doi: 10.1186/s12888-017-1262-x

 7. De Jong Gierveld J, Van Tilburg T. Manual of the Loneliness Scale 1999 Department of Social Research Methodology. Vrije Universiteit Amsterdam, Amsterdam (1999).

 8. Russell D, Peplau LA, Cutrona CE. The revised UCLA Loneliness Scale: concurrent and discriminant validity evidence. J Pers Soc Psychol. (1980) 39:472–80. doi: 10.1037/0022-3514.39.3.472

 9. Russell DW. UCLA Loneliness Scale (Version 3): reliability, validity, and factor structure. J Pers Assess. (1996) 66:20–40. doi: 10.1207/s15327752jpa6601_2

 10. Heinrich LM, Gullone E. The clinical significance of loneliness: A literature review. Clin Psychol Rev. (2006) 26:695–718. doi: 10.1016/j.cpr.2006.04.002

 11. Henriksen J, Larsen E, Mattisson C, Andersson N. Loneliness, health and mortality. Epidemiol Psychiatric Sci. (2019) 28:234–9. doi: 10.1017/S2045796017000580

 12. Zhong B-L, Chen S-L, Conwell Y. Effects of transient versus chronic loneliness on cognitive function in older adults: Findings from the Chinese Longitudinal Healthy Longevity Survey. Am J Geriatric Psychiatry. (2016) 24:389–98. doi: 10.1016/j.jagp.2015.12.009

 13. Wright SL, Burt CDB, Strongman KT. Loneliness in the workplace: Construct definition and scale development. New Zeal J Psychol. (2006) 35:59–68.

 14. Cacioppo JT, Hughes ME, Waite LJ, Hawkley LC, Thisted RA. Loneliness as a specific risk factor for depressive symptoms: cross-sectional and longitudinal analyses. Psychol Aging. (2006) 21:140. doi: 10.1037/0882-7974.21.1.140

 15. Hoffart A, Johnson SU, Ebrahimi OV. Loneliness and social distancing during the COVID-19 pandemic: Risk factors and associations with psychopathology. Front Psychiatry. (2020) 11:1297. doi: 10.3389/fpsyt.2020.589127

 16. Abad C, Fearday A, Safdar N. Adverse effects of isolation in hospitalised patients: a systematic review. J Hosp Infect. (2010) 76:97–102. doi: 10.1016/j.jhin.2010.04.027

 17. Khanna RC, Cicinelli MV, Gilbert SS, Honavar SG, Murthy GSV. COVID-19 pandemic: Lessons learned and future directions. Indian J Ophthalmol. (2020) 68:703–10. doi: 10.4103/ijo.IJO_843_20

 18. Douglas M, Katikireddi SV, Taulbut M, McKee M, McCartney G. Mitigating the wider health effects of covid-19 pandemic response. BMJ. (2020) 369:m1557. doi: 10.1136/bmj.m1557

 19. Fiorillo A, Gorwood P. The consequences of the COVID-19 pandemic on mental health and implications for clinical practice. Eur Psychiatry. (2020) 63:e32. doi: 10.1192/j.eurpsy.2020.35

 20. Shim E. Optimal strategies of social distancing and vaccination against seasonal influenza. Math Biosci Eng. (2013) 10:1615–34. doi: 10.3934/mbe.2013.10.1615

 21. Ahmed F, Zviedrite N, Uzicanin A. Effectiveness of workplace social distancing measures in reducing influenza transmission: a systematic review. BMC Public Health. (2018) 18:518. doi: 10.1186/s12889-018-5446-1

 22. Reluga TC. Game theory of social distancing in response to an epidemic. PLoS Comput Biol. (2010) 6:e1000793. doi: 10.1371/journal.pcbi.1000793

 23. Tacconelli E. Screening and isolation for infection control. J Hospital Infect. (2009) 73:371–7. doi: 10.1016/j.jhin.2009.05.002

 24. Kersun LS, Reilly AF, Coffin SE, Sullivan KE. Protecting pediatric oncology patients from influenza. Oncologist. (2013) 18:204. doi: 10.1634/theoncologist.2012-0401

 25. Lesko LM, Kern J, Hawkins DR. Psychological aspects of patients in germom influenza. e: A review of child, adult, and patient management literature. Med Pediat Oncol. (1984) 12:43–9. doi: 10.1002/mpo.2950120111

 26. Gilmartin HM, Grota PG, Sousa K. Isolation: A Concept Analysis. Nursing Forum. Wiley Online Library (2013). doi: 10.1111/nuf.12001

 27. Gammon J. The psychological consequences of source isolation: a review of the literature. J Clin Nursing. (1999) 8:13–21. doi: 10.1046/j.1365-2702.1999.00201.x

 28. Bu F, Steptoe A, Fancourt D. Who is lonely in lockdown? Cross-cohort analyses of predictors of loneliness before and during the COVID-19 pandemic. Public Health. (2020) 186:31–4. doi: 10.1016/j.puhe.2020.06.036

 29. Jong Gierveld J, van Tilburg TG, Dykstra PA. The concepts of loneliness and social isolation. In: Vangelisti A, Perlman D, editors. Cambridge Handbook of Personal Relationships. Cambridge: Cambridge University Press (2006). doi: 10.1017/CBO9780511606632.027

 30. Valtorta NK, Kanaan M, Gilbody S, Hanratty B. Loneliness, social isolation and social relationships: what are we measuring? A novel framework for classifying and comparing tools. BMJ open. (2016) 6:10799. doi: 10.1136/bmjopen-2015-010799

 31. Cornwell EY, Waite LJ. Social disconnectedness, perceived isolation, and health among older adults. J Health Soc Behav. (2009) 50:31–48. doi: 10.1177/002214650905000103

 32. Cornwell EY, Waite LJ. Measuring social isolation among older adults using multiple indicators from the NSHAP study. J Gerontol B Psychol Sci Soc Sci. (2009) 64(Suppl. 1):i38–46. doi: 10.1093/geronb/gbp037

 33. Cacioppo JT, Hawkley LC. Perceived social isolation and cognition. Trends Cogn Sci. (2009) 13:447–54. doi: 10.1016/j.tics.2009.06.005

 34. Lee J, Cagle JG. Validating the 11-item revised university of California Los Angeles scale to assess loneliness among older adults: an evaluation of factor structure and other measurement properties. Am J Geriatr Psychiatry. (2017) 25:1173–83. doi: 10.1016/j.jagp.2017.06.004

 35. Liu L, Gou Z, Zuo J. Social support mediates loneliness and depression in elderly people. J Health Psychol. (2016) 21:750–8. doi: 10.1177/1359105314536941

 36. Groarke JM, Berry E, Graham-Wisener L, McKenna-Plumley PE, McGlinchey E, Armour C. Loneliness in the UK during the COVID-19 pandemic: Cross-sectional results from the COVID-19 Psychological Wellbeing Study. PLoS ONE. (2020) 15:e0239698. doi: 10.1371/journal.pone.0239698

 37. Segrin C, Passalacqua SA. Functions of loneliness, social support, health behaviors, and stress in association with poor health. Health Commun. (2010) 25:312–22. doi: 10.1080/10410231003773334

 38. Cohen S. Social relationships and health. Am Psychol. (2004) 59:676–84. doi: 10.1037/0003-066X.59.8.676

 39. Uchino BN. Understanding the links between social support and physical health: a life-span perspective with emphasis on the separability of perceived and received support. Perspect Psychol Sci. (2009) 4:236–55. doi: 10.1111/j.1745-6924.2009.01122.x

 40. Thoits PA. Mechanisms linking social ties and support to physical and mental health. J Health Soc Behav. (2011) 52:145–61. doi: 10.1177/0022146510395592

 41. Sacco DF, Ismail MM. Social belongingness satisfaction as a function of interaction medium: Face-to-face interactions facilitate greater social belonging and interaction enjoyment compared to instant messaging. Comp Human Behav. (2014) 36:359–64. doi: 10.1016/j.chb.2014.04.004

 42. McCrae RR, Costa PT. Validation of the five-factor model of personality across instruments and observers. J Pers Soc Psychol. (1987) 52:81–90. doi: 10.1037/0022-3514.52.1.81

 43. Soto CJ, John OP. The next Big Five Inventory (BFI-2): Developing and assessing a hierarchical model with 15 facets to enhance bandwidth, fidelity, and predictive power. J Personal Soc Psychol. (2017) 113:117. doi: 10.1037/pspp0000096

 44. Buecker S, Maes M, Denissen JJA, Luhmann M. Loneliness and the big five personality traits: a meta–analysis. Eur J Personality. (2020) 34:8–28. doi: 10.1002/per.2229

 45. Lamers SMA, Westerhof GJ, Kovacs V, Bohlmeijer ET. Differential relationships in the association of the Big Five personality traits with positive mental health and psychopathology. J Res Personal. (2012) 46:517–24. doi: 10.1016/j.jrp.2012.05.012

 46. Heimberg RG, Mueller GP, Holt CS, Hope DA, Liebowitz MR. Assessment of anxiety in social interaction and being observed by others: The Social Interaction Anxiety Scale and the Social Phobia Scale. Behav Ther. (1992) 23:53–73. doi: 10.1016/S0005-7894(05)80308-9

 47. Moitra E, Herbert JD, Forman EM. Behavioral avoidance mediates the relationship between anxiety and depressive symptoms among social anxiety disorder patients. J Anxiety Disord. (2008) 22:1205–13. doi: 10.1016/j.janxdis.2008.01.002

 48. Lim MH, Rodebaugh TL, Zyphur MJ, Gleeson JF. Loneliness over time: The crucial role of social anxiety. J Abnormal Psychol. (2016) 125:620. doi: 10.1037/abn0000162

 49. Gubler DA, Makowski LM, Troche SJ, Schlegel K. Loneliness and well-being during the Covid-19 pandemic: associations with personality and emotion regulation. J Happiness Stud. (2020) 2020:1–20. doi: 10.1007/s10902-020-00326-5

 50. Kovacs B, Caplan N, Grob S, King M. Social networks and loneliness during the COVID-19 pandemic. Socius. (2021) 7:2378023120985254. doi: 10.1177/2378023120985254

 51. Sen-Crowe B, McKenney M, Elkbuli A. Social distancing during the COVID-19 pandemic: staying home save lives. Am J Emerg Med. (2020) 38:1519–20. doi: 10.1016/j.ajem.2020.03.063

 52. Shaw LH, Gant LM. In defense of the Internet: The relationship between Internet communication and depression, loneliness, self-esteem, and perceived social support. Eur J Market. (2004) 54:157–71. doi: 10.1089/109493102753770552

 53. Naslund JA, Aschbrenner KA, Marsch LA, Bartels SJ. The future of mental health care: peer-to-peer support and social media. Epidemiol Psychiatr Sci. (2016) 25:113–22. doi: 10.1017/S2045796015001067

 54. Banerjee D, Rai M. Social Isolation in Covid-19: The Impact of Loneliness. London: SAGE Publications Sage. (2020). doi: 10.1177/0020764020922269

 55. Mahoney CT, Segal DL, Coolidge FL. Anxiety sensitivity, experiential avoidance, and mindfulness among younger and older adults: Age differences in risk factors for anxiety symptoms. Int J Aging Human Dev. (2015) 81:217–40. doi: 10.1177/0091415015621309

 56. Bandelow B, Michaelis S. Epidemiology of anxiety disorders in the 21st century. Dialog Clin Neurosci. (2015) 17:327. doi: 10.31887/DCNS.2015.17.3/bbandelow

 57. Bromet E, Andrade LH, Hwang I, Sampson NA, Alonso J, De Girolamo G, et al. Cross-national epidemiology of DSM-IV major depressive episode. BMC Med. (2011) 9:1–16. doi: 10.1186/1741-7015-9-90

 58. Kessler RC, Bromet EJ. The epidemiology of depression across cultures. Ann Rev Public Health. (2013) 34:119–38. doi: 10.1146/annurev-publhealth-031912-114409

 59. Barreto M, Victor C, Hammond C, Eccles A, Richins MT, Qualter P. Loneliness around the world: Age, gender, and cultural differences in loneliness. Personal Individual Differ. (2021) 169:110066. doi: 10.1016/j.paid.2020.110066

 60. Luhmann M, Hawkley LC. Age differences in loneliness from late adolescence to oldest old age. Dev Psychol. (2016) 52:943. doi: 10.1037/dev0000117

 61. Yang K, Victor C. Age and loneliness in 25 European nations. Ageing Soc. (2011) 31:1368–88. doi: 10.1017/S0144686X1000139X

 62. Leach LS, Christensen H, Mackinnon AJ, Windsor TD, Butterworth P. Gender differences in depression and anxiety across the adult lifespan: the role of psychosocial mediators. Soc Psychiatry Psychiatric Epidemiol. (2008) 43:983–98. doi: 10.1007/s00127-008-0388-z

 63. McLean CP, Anderson ER. Brave men and timid women? A review of the gender differences in fear and anxiety. Clin Psychol Rev. (2009) 29:496–505. doi: 10.1016/j.cpr.2009.05.003

 64. Nolen-Hoeksema S, Hilt LM. Gender differences in depression. Psychol Bull. (2017) 143:783–822. doi: 10.1037/bul0000102

 65. Galea S, Merchant RM, Lurie N. The mental health consequences of COVID-19 and physical distancing: the need for prevention and early intervention. JAMA Intern Med. (2020) 180:817–8. doi: 10.1001/jamainternmed.2020.1562

 66. Boateng GO, Neilands TB, Frongillo EA, Melgar-Quinonez HR, Young SL. Best practices for developing and validating scales for health, social, and behavioral research: a primer. Front Public Health. (2018) 6:149. doi: 10.3389/fpubh.2018.00149

 67. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale of perceived social support. J Personal Assessment. (1988) 52:30–41. doi: 10.1207/s15327752jpa5201_2

 68. Mattick RP, Clarke JC. Development and validation of measures of social phobia scrutiny fear and social interaction anxiety. Behav Res Ther. (1998) 36:455–70. doi: 10.1016/S0005-7967(97)10031-6

 69. Watson D, Friend R. Measurement of social-evaluative anxiety. J Consult Clin Psychol. (1969) 33:448–57. doi: 10.1037/h0027806

 70. Leiner DJ. Too fast, too straight, too weird: Non-reactive indicators for meaningless data in internet surveys. Survey Res Methods. (2019) 13:229–48. doi: 10.18148/srm/2019.v13i3.7403

 71. Abbey JD, Meloy MG. Attention by design: Using attention checks to detect inattentive respondents and improve data quality. J Operat Manage. (2017) 53-56:63–70. doi: 10.1016/j.jom.2017.06.001

 72. Tabachnick BG, Fidell LS. Using Multivariate Statistics. 6 ed. Harlow: Pearson Education Limited (2014).

 73. Hair JF, Anderson RE, Babin BJ, Black WC. Multivariate Data Analysis: A Global Perspective (Vol. 7). Upper Saddle River, NJ: Pearson (2010).

 74. Boomsma A. The robustness of LISREL against small sample sizes in factor analysis models. Syst Under Indirect Observ. (1982) 1982:149–73.

 75. Bentler PM, Chou C-P. Practical issues in structural modeling. Sociol Methods Res. (1987) 16:78–117. doi: 10.1177/0049124187016001004

 76. Laux L, Glanzmann P, Schaffner P, Spielberger CD. Das State-Trait-Angstinventar (STAI). Weinheim: Beltz Test GmbH (1981).

 77. Spielberger CD, Gorsuch RL. State-Trait Anxiety Inventory for Adults: Manual and Sample: Consulting Psychologists Press. (1983). doi: 10.1037/t06496-000

 78. Marteau TM, Bekker H. The development of a six-item short-form of the state scale of the Spielberger State-Trait Anxiety Inventory (STAI). Br J Clin Psychol. (1992) 31:301–6. doi: 10.1111/j.2044-8260.1992.tb00997.x

 79. Kroenke K, Spitzer RL, Williams JB. The Patient Health Questionnaire-2: validity of a two-item depression screener. Med Care. (2003) 41:1284–92. doi: 10.1097/01.MLR.0000093487.78664.3C

 80. Schmitt M, Beckmann M, Dusi D, Maes J, Schiller A, Schonauer K. Messgüte des vereinfachten Beck-Depressions-Inventars (BDI-V). Diagnostica. (2003) 49:147–56. doi: 10.1026//0012-1924.49.4.147

 81. Costa PT, McCrae RR. Professional Manual: Revised NEO Personality Inventory (NEO-PI-R) and NEO Five-Factor Inventory (NEO-FFI). Odessa, FL: Psychological Assessment Resources. (1992).

 82. Borkenau P, Ostendorf F. NEO-FFI: NEO-Fünf-Faktoren-Inventar nach Costa und McCrae (2008).

 83. Asendorpf J. Schüchternheits-und Geselligkeitsskalen für Erwachsene. Berlin: Humboldt-Universität, Institut für Psychologie (1997).

 84. R Core Team. R: A Language and Environment for Statistical Computing. Vienna: R Foundation for Statistical Computing (2020).

 85. Dunn SL, Olamijulo GB, Fuglseth HL, Holden TP, Swieringa LL, Sit MJ, et al. The state–trait hopelessness scale: Development and testing. Western J Nursing Res. (2014) 36:552–70. doi: 10.1177/0193945913507634

 86. Ree MJ, French D, MacLeod C, Locke V. Distinguishing cognitive and somatic dimensions of state and trait anxiety: Development and validation of the State-Trait Inventory for Cognitive and Somatic Anxiety (STICSA). Behav Cogn Psychother. (2008) 36:313–32. doi: 10.1017/S1352465808004232

 87. Revelle WR. psych: Procedures for Personality and Psychological Research. (2017).

 88. Fabrigar LR, Wegener DT, MacCallum RC, Strahan EJ. Evaluating the use of exploratory factor analysis in psychological research. Psychol Methods. (1999) 4:272. doi: 10.1037/1082-989X.4.3.272

 89. De Winter JC, Dodou D. Factor recovery by principal axis factoring and maximum likelihood factor analysis as a function of factor pattern and sample size. J Appl Stati. (2012) 39:695–710. doi: 10.1080/02664763.2011.610445

 90. Briggs NE, MacCallum RC. Recovery of weak common factors by maximum likelihood and ordinary least squares estimation. Multivariate Behav Res. (2003) 38:25–56. doi: 10.1207/S15327906MBR3801_2

 91. Rosseel Y. Lavaan: An R package for structural equation modeling and more. Version 0.5–12 (BETA). J Stati Software. (2012) 48:1–36. doi: 10.18637/jss.v048.i02

 92. Bühner M. Einführung in die Test- und Fragebogenkonstruktion. 3 ed. München: Pearson Studium (2011).

 93. Field A, Miles J, Field Z. Discovering Statistics Using R. Los Angeles, CA: Sage (2013).

 94. Backhaus K, Erichson B, Plinke W, Weiber R. Multivariate Analysemethoden. 14 ed. Berlin: Springer Gabler (2016). doi: 10.1007/978-3-662-46076-4

 95. Muthen B, Kaplan D. A comparison of some methodologies for the factor-analysis of non-normal likert variables. Br J Mathe Statistical Psychol. (1985) 38:171–89. doi: 10.1111/j.2044-8317.1985.tb00832.x

 96. Child D. The Essentials of Factor Analysis. 3 ed. London: Continuum (2006).

 97. Samuels P. Advice on Exploratory Factor Analysis. Centre for Academic Success, Birmingham City University (2017). doi: 10.13140/RG.2.1.5013.9766

 98. Kline P. An Easy Guide to Factor Analysis. London: Routledge (2014). doi: 10.4324/9781315788135

 99. Nunnally JC. Psychometric Theory. 2 ed. New York, NY: McGraw-Hill (1978).

 100. Bortz J, Döring N. Forschungsmethoden und Evaluation. 5. Aufl. ed. Berlin: Springer (2015).

 101. Kline P. Handbook of Psychological Testing. London: Routledge (2013). doi: 10.4324/9781315812274

 102. Trakman GL, Forsyth A, Hoye R, Belski R. Developing and validating a nutrition knowledge questionnaire: key methods and considerations. Public Health Nutr. (2017) 20:2670–9. doi: 10.1017/S1368980017001471

 103. Bentler PM. Comparative fit indexes in structural models. Psychol Bull. (1990) 107:238–46. doi: 10.1037/0033-2909.107.2.238

 104. Steiger JH. Structural model evaluation and modification: an interval estimation approach. Multivariate Behav Res. (1990) 25:173–80. doi: 10.1207/s15327906mbr2502_4

 105. Jöreskog KG, Sörbom D. LISREL IV: Analysis of Linear Structural Relationships by the Method of Maximum Likelihood. Chicago, IL: International Educational Services (1980).

 106. Hu LT, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: conventional criteria versus new alternatives. Struc Eqn Model Multidisciplinary J. (1999) 6:1–55. doi: 10.1080/10705519909540118

 107. Hopwood CJ, Donnellan MB. How should the internal structure of personality inventories be evaluated? Personal Soc Psychol Rev. (2010) 14:332–46. doi: 10.1177/1088868310361240

 108. Perry JL, Nicholls AR, Clough PJ, Crust L. Assessing model fit: Caveats and recommendations for confirmatory factor analysis and exploratory structural equation modeling. Measure Phys Educ Exerc Sci. (2015) 19:12–21. doi: 10.1080/1091367X.2014.952370

 109. Thompson B. Exploratory and Confirmatory Factor Analysis. Washington, DC: American Psychological Association (2004). doi: 10.1037/10694-000

 110. Bryant FB, Yarnold PR. Principal-components analysis and exploratory and confirmatory factor analysis. In: Yarnold LGGPR, editor. Reading and Understanding Multivariate Statistics: American Psychological Association. (1995).

 111. MacCallum R. Specification searches in covariance structure modeling. Psychol Bull. (1986) 100:107. doi: 10.1037/0033-2909.100.1.107

 112. Saris WE, Satorra A, Van der Veld WM. Testing structural equation models or detection of misspecifications? Struct Eqn Model. (2009) 16:561–82. doi: 10.1080/10705510903203433

 113. Wickham H. Elegant graphics for data analysis. Media. (2009) 35:10.

 114. Fox J, Weisberg S. An R Companion to Applied Regression. Thousand Oaks, CA: Sage publications (2018).

 115. Sheather S. A Modern Approach to Regression With R. Springer Science & Business Media (2009). doi: 10.1007/978-0-387-09608-7

 116. Asendorpf JB, Wilpers S. Personality effects on social relationships. J Personal Soc Psychol. (1998) 74:1531. doi: 10.1037/0022-3514.74.6.1531

 117. Baker S, Warburton J, Waycott J, Batchelor F, Hoang T, Dow B, et al. Combatting social isolation and increasing social participation of older adults through the use of technology: A systematic review of existing evidence. Austr J Ageing. (2018) 37:184–93. doi: 10.1111/ajag.12572

 118. Van Roekel E, Scholte RH, Engels RC, Goossens L, Verhagen M. Loneliness in the daily lives of adolescents: An experience sampling study examining the effects of social contexts. J Early Adolesc. (2015) 35:905–30. doi: 10.1177/0272431614547049

 119. Tomaka J, Thompson S, Palacios R. The relation of social isolation, loneliness, and social support to disease outcomes among the elderly. J Aging Health. (2006) 18:359–84. doi: 10.1177/0898264305280993

 120. Wieler LH, Rexroth U, Gottschalk R. Emerging COVID-19 Success Story. Germany's push to maintain progress. (2021). Available online at: https://ourworldindata.org/covid-exemplar-germany

 121. Morgan DJ, Burholt V. Loneliness as a biographical disruption—theoretical implications for understanding changes in loneliness. J Gerontol Series B. (2020) 75:2029–39. doi: 10.1093/geronb/gbaa097

 122. Spielberger CD, Reheiser EC. Assessment of emotions: Anxiety, anger, depression, and curiosity. Appl Psychol. (2009) 1:271–2710 doi: 10.1111/j.1758-0854.2009.01017.x

 123. Marroquin B, Vine V, Morgan R. Mental health during the COVID-19 pandemic: Effects of stay-at-home policies, social distancing behavior, and social resources. Psychiatry Res. (2020) 293:113419. doi: 10.1016/j.psychres.2020.113419

 124. Sheridan AJ, Drennan J, Coughlan B, O'Keeffe D, Frazer K, Kemple M, et al. Improving social functioning and reducing social isolation and loneliness among people with enduring mental illness: Report of a randomised controlled trial of supported socialisation. Int J Soc Psychiatry. (2015) 61:241–50. doi: 10.1177/0020764014540150

 125. Perese EF, Wolf M. Combating loneliness among persons with severe mental illness: social network interventions' characteristics, effectiveness, and applicability. Issues Mental Health Nurs. (2005) 26:591–609. doi: 10.1080/01612840590959425

 126. Pantell MS. Maintaining social connections in the setting of COVID-19 social distancing: A call to action. Am J Public Health. (2020) 110:1367–8. doi: 10.2105/AJPH.2020.305844

 127. Choi EPH, Hui BPH, Wan EYF. Depression and Anxiety in Hong Kong during COVID-19. Int J Environ Res Public Health. (2020) 17:3740. doi: 10.3390/ijerph17103740

 128. Williams CY, Townson AT, Kapur M, Ferreira AF, Nunn R, Galante J, et al. Interventions to reduce social isolation and loneliness during COVID-19 physical distancing measures: A rapid systematic review. PLoS ONE. (2021) 16:e0247139. doi: 10.1371/journal.pone.0247139

 129. Jawaid A. Protecting older adults during social distancing. Science. (2020) 368:145. doi: 10.1126/science.abb7885

 130. Choi EY, Farina MP, Wu Q, Ailshire J. COVID-19 social distancing measures and loneliness among older adults. J Gerontol Series B: Psychol Sci Soc Sci. (2021) 11:gbab009. doi: 10.1093/geronb/gbab009

 131. Liu CH, Zhang E, Wong GTF, Hyun S, Hahm HC. Factors associated with depression, anxiety, and PTSD symptomatology during the COVID-19 pandemic: Clinical implications for U.S. young adult mental health. Psychiatry Res. (2020) 290:113172. doi: 10.1016/j.psychres.2020.113172

 132. Ebrahimi OV, Hoffart A, Johnson SU. Physical distancing and mental health during the COVID-19 pandemic: factors associated with psychological symptoms and adherence to pandemic mitigation strategies. Clin Psychol Sci. (2021) 9:489–506. doi: 10.1177/2167702621994545

 133. Kall A, Jagholm S, Hesser H, Andersson F, Mathaldi A, Norkvist BT, et al. Internet-based cognitive behavior therapy for loneliness: a pilot randomized controlled trial. Behav Ther. (2020) 51:54–68. doi: 10.1016/j.beth.2019.05.001

 134. Trad NK, Wharam JF, Druss B. Addressing loneliness in the era of COVID-19. JAMA Health Forum. (2020) 324:93–4. doi: 10.1001/jamahealthforum.2020.0631

 135. Stanley LM, Edwards MC. Reliability and model fit. Educ Psychol Measure. (2016) 76:976–85. doi: 10.1177/0013164416638900

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Gründahl, Weiß, Maier, Hewig, Deckert and Hein. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpsyt-13-798596-t004.jpg
Model statistics
Adjusted R*

E

(@)

LISD state 1
LISD state 2
LISD trait 1

LISD trait 2

LISD trait 3

Age

Gender (ferale)
Compliance (yes)

Model 1 Model 2

051 051
64.05 4043
(5,298) 8, 295)

Standardized regression weights (B), effect sizes (12) and variance inflation factors (VIF)

[ LH
030" 0.10
~o.10" 001
0.16" 002
—037" 0.16
~025 0.00

VIF

3.08
2.09
3.32
1.67
243

B

038™
~o.10"
0.15*
—036™
—004
Y
0.12
—007

3
0.10
0.01
0.02
0.15
0.00
0.00
0.01
0.00

VIF

3.26
211
3.38
177
251
1.10
1.05
1.03

LISD state 1 = “lonely and isolated"; LISD state 2 = “connected and supported"; LISD trait 1 = “loneliness and isolation"; LISD trait 2 = “sociability and sense of belonging”; LISD trait 3
= “social closeness and support"; VIF = variance inflation factor. Depression is indicated by the mean score of the 2-item Patient Health Questionnaire [PHQ-2; (79)] and the simplified
Beck Depression Inventory [BDI-V: (80)]. T < 0.10, *< 0.05, ***< 0.001.





OPS/images/fpsyt-13-798596-t002.jpg
LISD factor Study M

State 1: lonely & isolated 1 247
2 281
State 2: connected & supported 1 431
2 379
Trait 1: loneliness & isolation 1 213
2 2561
Trait 2: sociability & sense of belonging 1 385
2 328
Trait 3: social closeness & support 1 425
2 373

LISD

oneliness and Isolation during Social Distancing Scale. *p < 0.05, **"

SD

0.84
087
0.72
0.82
0.81
0.93
0.73
0.78
0.70
0.84

< 0.001.

0.88
0.90
0.67
062
0.85
0.87
0.82
0.83
0.77
081

0.92
0.93
o071
0.68
0.87
0.88
0.85
0.87
0.80
084

State 1

-0.51**
—0.54"*
0.66***
0.73"
-0.08
023"
-0.36"
-0.26"*

State 2

~063

~0.60t
029
012
063
060"

Trait 1

-037
—-0.14*

~067"
~0.56"

Trait 2

0.44™
0.49"





OPS/images/fpsyt-13-798596-t003.jpg
Model statistics
Adjusted R*
£

(d

LISD state 1
LISD state 2
LISD trait 1
LISD trait 2
LISD trait 3
Age

Gender (female)

Compiiance (yes)

Model 1

033
30,57
(6.298)

Model 2

1

033
978
©,299)

Standardized regression weights (B), effect sizes (1) and variance inflation factors (VIF)

[

0.26"
-0.10

0.28"
-0.25""

0.06

s
0.03
0.01
0.03
0.06
0.00

VIF

3.08
2.09
3.32
1.67
243

B

027+
-0.10
0.26™
025"
0.04
0.01
0.15
-0.22

n
0.03
0.01
0.03
0.05
0.00
0.00
0.01
0.01

VIF

3.26
211
3.38
177
251
1.10
1.05
1.03

LISD state 1 = “lonely and isolated”; LISD state 2 = “connected and supported”; LISD trait 1 = “loneliness and isolation”; LISD trait 2 = “sociability and sense of belonging; LISD trait
3 = “social closeness and support”; VIF = variance inflation factor. State anxiety was measured with a 6-item short form of the State-Trait Anxiety Inventory’s (STAI) state scale (78).

<0.01,

<0.001.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Construction and Validation of a Scale to Measure Loneliness and Isolation During Social Distancing and Its Effect on Mental Health



		Introduction



		Methods



		Construction of the LISD Scale



		Validation of the LISD Scale



		Samples



		Measures of Mental Health, Social Support and Sociability









		Data Analysis



		Exploratory and Confirmatory Factor Analyses



		Regression Analyses













		Results



		Exploratory Factor Analysis



		Confirmatory Factor Analysis



		Relationship Between LISD Scores and Mental Health Dimensions







		Discussion



		Scale Construction and Validity



		Prediction of Anxiety and Depression



		Limitations and Outlook







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
’ frontiers
in Psychiatry

Construction and Validation of a
Scale to Measure Loneliness and
Isolation During Social Distancing
and Its Effect on Mental Health





OPS/images/fpsyt-13-798596-g001.gif





OPS/images/fpsyt-13-798596-t001.jpg
Sample 1 (N = 244)

Age (SD) 28.65 (10.59)
Female® 79.1%
Employed 45.1%
Student 55.3%
Average number of contacts per day (SD) 13.58 (33.66)
Stayed at home to avoid social contacts [last 2 weeks]® (SD) 3.12(1.19)
Avoided physical contact [last 2 weeks]® (SD) 437 (0.97)
a7 = identifying as female, 2

lentifying as male; no other gender identification option was chosen. ®ltems range from 1 = “strongly disagree” to 5 = “strongly agree”.

Sample 2 (N = 304)

40.52 (12.06)
37.2%
69.1%
18.8%

6.83 (18.46)

4.01(099)
465 (0.71)

Group comparison

1(540.16) = —12.24
X8) = 96.86
¥(1)=81.10
Xi)=77.97

(847.57)=2.78

(472,57 = ~937

1432.28) = ~3.82

p-value

<0.001
<0.001
<0.001
<0.001

0.006
<0.001
<0.001









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Psychiatry





