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Purpose: Social restrictions and government-mandated lockdowns implemented worldwide to kerb the SARS-CoV-2 virus disrupted our social interactions, behaviours, and routines. While many studies have examined how the pandemic influenced loneliness and poor mental health, such as depression, almost none have focussed on social anxiety. Further, how the change in social restrictions affected change in mental-health and well-being has not yet been explored.

Methods: This is a longitudinal cohort study in community dwellers who were surveyed across three timepoints in the first six months of the pandemic. We measured loneliness, social anxiety, depression, and social restrictions severity that were objectively coded in a sample from Australia, United States, and United Kingdom (n = 1562) at each time point. Longitudinal data were analysed using a multivariate latent growth curve model.

Results: Loneliness reduced, depression marginally reduced, and social anxiety symptoms increased as social restrictions eased. Specific demographic factors (e.g., younger age, unemployment, lower wealth, and living alone) all influenced loneliness, depression, and social anxiety at baseline. No demographic factors influenced changes for loneliness; we found that those aged over 25 years reduced faster on depression, while those younger than 25 years and unemployed increased faster on social anxiety over time.

Conclusion: We found evidence that easing social restrictions brought about additional burden to people who experienced higher social anxiety symptoms. As country-mandated lockdown and social restrictions eased, people are more likely report higher social anxiety as they readjust into their social environment. Mental health practitioners are likely to see higher levels of social anxiety in vulnerable communities even as social restrictions ease.
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INTRODUCTION

Efforts to reduce the spread of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) have led to the implementation of local, national, and international public health restrictions (1). Central to these restrictions is reducing social interactions including social distancing, quarantine, and self-isolation (2). Such public health restrictions simultaneously pose barriers in initiating and maintaining social relationships and interactions (3). This could lead to increased loneliness, an unpleasant feeling that arises when one feels one’s actual level of social connection does not meet one’s desired level of connection (4). Before the public health crisis, loneliness was recognised as an emerging public health issue (5), with robust evidence indicating negative implications for physical and mental health (6, 7) across the lifespan (8).

In a nationally representative United Kingdom study, loneliness was reported to be stable over the first 7-week lockdown period, except for those who were categorised in the highest or lowest loneliness groups (9). Those in the highest loneliness group at the beginning of the lockdown experienced increased loneliness and those in the lowest loneliness group experienced a decrease in loneliness before rebounding to their starting level by week six of the lockdown period (9). Other studies have shown age-dependent divergence—with decreases in loneliness among younger adults and increases in loneliness among older adults during lockdown periods in the United Kingdom and United States (10, 11).

A meta-analysis that examined the psychological impact of lockdowns on mental health found small but significant impacts on anxiety and depression but not on loneliness, general distress, and positive psychological functioning (12). However, the meta-analysis reported heterogeneity across studies, reflecting the difficulty of studying lockdowns across countries and at different time points across the pandemic (12). Crucially, none of the studies included in the meta-analysis examined the impact of the severity of social restrictions on loneliness and mental health.

The study of how social restrictions affected reports of loneliness or mental health are also more likely to use cross-sectional design. In cross-sectional studies, stay-home orders contributed to higher depression and loneliness in the United States (13) and were associated with higher anxiety, depression, and loneliness in Germany (14). Another distinct gap in the current literature on mental health during the SARS-CoV-2 pandemic was the inclusion of social anxiety symptoms. It is plausible to expect social anxiety may ease due to reduced social interactions or increased due to changes in social routines. Furthermore, social anxiety is highly related to loneliness and depression in the general community (15).

The SARS-CoV-2 lockdowns provided conditions of a natural experiment to explore how social restrictions influenced loneliness, depression, and social anxiety, and the relationships between them. We examined changes in loneliness, depression, and social anxiety, identifying specific demographic differences that affected initial experience and rate of change. Given the variation over the first 6 months in the severity of social restrictions imposed, we also explored whether decreasing social restrictions influenced the rate of change in loneliness, depression, and social anxiety.



METHODS


Participants

A total of 2,665 participants across 121 countries completed questionnaires at three time points during the first 6 months of the SARS-CoV-2 pandemic. We recruited participants from organisations interested in monitoring the impact of COVID on loneliness and mental health and the general public. In the current paper, we restrict our analyses to data collected from participants residing in three countries [N = 1,562: Australia (n = 701), United Kingdom (n = 483), and United States (n = 378)] because we could reliably extract and code social restriction severity data at the three time points of data collection. Figure 1 shows the participant recruitment flow chart across time, including dropout rates at each of the three time points; we found no demographic differences (ps > 0.05) between those who dropped out (i.e., those who only did T1) versus non-dropouts (i.e., T1–T2, T1–T2–T3 completers1). Table 1 presents demographic information for the entire sample and the subsample whose data were used in the current study.
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FIGURE 1. Flowchart for participants in Model 1b. Multivariate latent growth curve model (MLGC) accounts for missing data, and those who had a subsequent timepoint are considered completers.



TABLE 1. Demographics across entire sample and subsample.

[image: Table 1]


Measures


Demographic Form

Demographic data relating to the age, gender, relationship status, work status, financial status, household status, and whether the individual was a carer or parent, education level, and postcode/zipcode were collected (see Table 1). For analyses, we recoded data as follows: age (0 = 18–252 years of age, 1 = 25–65 years of age), gender (1 = female, 2 = male), work status (0 = unemployed, 1 = working full -or part- time), financial status (0 = poor, 1 = fairly well off or well off), household status (0 = living alone, 1 = living with others), carer (0 = yes, 1 = no), and parent of children younger than 16 years (0 = yes, 1 = no). Data for relationship status and education level were significantly skewed and therefore excluded in the analyses. Postcode/zipcode data were used to create data on social restrictions, as noted below.



Loneliness. UCLA Loneliness Scale – Version 3

The UCLA Loneliness Scale – Version 3 (UCLA-LS; 16) is a 20-item measure employing a 1 (Never) to 4 (Always) Likert scale, assess loneliness severity. The UCLA-LS has previously been found to demonstrate good to excellent reliability (α = 0.89–0.94) and acceptable test-retest reliability (r = 0.73; 16). In the current sample, the UCLA-LS has excellent internal consistency across timepoints (αs = 0.94–0.95).



Depression. Patient Health Questionnaire-8

The Patient Health Questionnaire-8 (PHQ-8; 17) is an 8-item measure of depression severity based on DSM-IV criteria. The PHQ-8 has demonstrated sensitivity of 99%, specificity of 92%, and a positive predictive value of 57% when using a cutoff score of 10 or more (17). In the current sample, the PHQ-8 had excellent internal consistency across timepoints (αs = 0.89–0.90).



Social Anxiety. Mini-Social Phobia Inventory

The Mini-Social Phobia Inventory (Mini-SPIN; 18) is a 3-item measure of generalised social anxiety disorder, using a 5-point Likert scale ranging from 1 (not at all) to 5 (extremely). The Mini-SPIN has demonstrated excellent internal consistency (α = 0.90) and good test-retest reliability (r = 0.82) (19). In the current sample, the Mini-SPIN had good internal consistency across timepoints (αs = 0.82–0.85).



Social Restrictions Severity

At each time point of data collection, we coded the number of social restrictions implemented in the United Kingdom, Australia, and United States, based on a variety of government-sanctioned guidelines that mirrored the subjective social restrictions (e.g., border, school, restaurant closures). See Supplementary Tables 1–6 for details. Independent coders received training on agreed guidelines for coding social restrictions based on information about restrictions from each location. Two authors (LT and RE) were randomly allocated 10% of the data and intra-class correlations confirmed reliability between each of the three coders’ scoring within each country (r values of 0.75, 0.83, and 0.95, for the United Kingdom, United States, and Australia, respectively).

We then generated a social restriction severity variable for each time point of data collection to examine how the severity of social restrictions changed over time, and influenced the variables of interest. We created a restriction score by completing three steps. First, an objective restriction score was created. Objective restrictions were measured on a dichotomous scale with 0 = restriction not in place and 1 = restriction in place based on the current governmental advice for each person based on their geographical location. Scores were summed together and divided by the total number of possible restrictions (i.e., 12 total restrictions). Second, a restriction severity was created. Restriction severity was measured on a scale anywhere from 0 (no restriction) to 5 (most severe restriction) depending on the variable being coded. See Supplementary Table 1 for severity coding range for different social restrictions. Scores were summed together and divided by the total possible severity score (i.e., a severity score of 36). Finally, to ensure that we accounted for the number of restrictions impacting the severity scores, we multiplied the objective restrictions by severity (represented as objective restriction score × restriction severity score).



SARS-CoV-2 Exposure

We assessed whether participants had a current or previous diagnosis of COVID-19 because this could confound results. Response options included, “Yes I suspect I have (or have previously had) COVID-19 but no formal test was taken,” “Yes I have (or had) COVID-19 which was diagnosed through a positive test result,” or “No, I do not have (or have not had) COVID-19.” Participants were also asked if they knew anyone who had tested positive for the virus within the last 14 days and, if yes, whether they had been in close contact with that person. Participants provided this information at each time point of data collection. Using those data, we created two new variables that we included in our analyses as control variables: (1) total contact with COVID-19 [0 = know others with COVID-19 (friends, family, co-workers), 1 = does not know anyone with COVID-19] and (2) has had COVID-19 (0—has had a positive test result for COVID-19 or has had symptoms, 1 = no symptoms or positive test result for COVID-19).




Procedure

Ethics approval was granted by the Swinburne University of Technology Human Research Ethics Committee. Participants were recruited via collaborative organisation networks, media, and digital advertising and gave consent online. We administered three online surveys across three time points (T1, T2, and T3) where each time point was 6–8 weeks apart, beginning March 2020. Participation was voluntary. See Figure 1.



Data Analysis Plan

Longitudinal data on loneliness, depression, social anxiety, and social restrictions were analysed using a multivariate latent growth curve model (MLGC) in Mplus (20). Our MLGC model is a single model of growth in loneliness, depression, social anxiety, and social restrictions where we fit the four simultaneous growth curves and estimate covariances among their growth factors. We used linear growth models with continuous outcomes; models were estimated using the robust maximum likelihood (MLR) estimator, to account for missing data (21). In addition, (a) the coefficients for each intercept factor were fixed to zero, (b) the intercepts were fixed to zero, (c) the means and variances of both the intercept and slope factors were estimated, (d) the factor co-variances between each slope-intercept pair were estimated, (e) cross-domain factor covariances were estimated, (f) residual variances were estimated and allowed to vary across time points, and (g) residual covariances were assumed to be zero.

Model fit was evaluated using RMSEA, CFI, TLI, and SRMR. RMSEA values of less than 0.05 indicate a close fit, and values up to 0.08 represent reasonable errors of approximation, and TLI and CFI values ≥0.95 represent good fit (22); a cut-off value of <0.09 for the SRMR (23). Variances in the model were also explored to determine whether there was justification to incorporate predictor variables into subsequent analyses to explain the parameter estimates.

In the first model (Models 1a) we (a) explored the growth of loneliness, depression, social anxiety and social restrictions over the first six months of the pandemic, (b) evaluated how the initial severity of social restrictions and the rate of change in social restrictions affected changes in loneliness, depression, and social anxiety, and (c) determined whether change in loneliness, depression, and social anxiety affected change in each other over time. In the second model (Model 1b), we added demographic information into the model to explore whether individual differences predicted change in loneliness, depression, and social anxiety over time, while controlling for severity of initial social restrictions and the change in social restrictions by having those variables in the model. Our data met the criteria for using MLGC, including having a minimum sample size of at least 200 participants at each time point (24). We used p < 0.05.

We conducted two sensitivity analyses as follows: (1) exploration of the growth of loneliness, depression, and social anxiety for the full sample, where social restrictions data were not available for all participants, to determine whether the same patterns of change in loneliness, depression, and social anxiety were observed for the full sample (Model SA1; results found in Supplementary Tables 7, 8) and (2) exploration of the model fit statistics, patterns of change in loneliness, depression, and social anxiety, and the effects of initial and change in social restrictions on loneliness, depression, and social anxiety for participants who had complete data at all three time points (Model SA2; results found in Supplementary Tables 9, 10).




RESULTS

In Model 1a, baseline and change in loneliness, depression, social anxiety and secerity of social restrictions did not fit the data particularly well (RMSEA = 0.076 [0.073, 0.078], CFI = 0.790, TLI = 0.752, SRMR = 0.085). Adding the predictors to the model (Model 1b) provided a much better model fit (RMSEA = 0.057 [0.054, 0.061], CFI = 0.928 TLI = 0.881 SRMR = 0.045).

The most variability in the model was in severity of restrictions at six months into the pandemic (covariance = 30.05 at T3 compared to 15.18 at T1 and 6.83 at T2); depression, loneliness, and anxiety also showed the most variability at six months (T3; see Table 2 under covariances). Table 2 also shows that the strongest associations were between loneliness and depression at T3 (0.61), loneliness and social anxiety at T3 (0.50), and depression and social anxiety at T2 (0.50). All correlations between T1 and T2 variables were rs≥0.425, and T2 and T3 variables were rs ≥0.437, p < 0.001. Correlations between social restriction severity and loneliness, depression, and social anxiety at each time point was always small (rs < −0.09).


TABLE 2. Estimated sample statistics for Model 1b: covariances, correlations, and change in loneliness, depression, social anxiety, and SARS-CoV-2 social restrictions.
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Exploration of the intercepts showed social restrictions to be high across the sample at baseline; loneliness and social anxiety were relatively low, comparable to pre-COVID data (25), but depression was slightly higher (26). Examination of the estimates for the slopes (see Table 2) showed a significant reduction in loneliness over the first six months of the pandemic (−0.47), a significant, but small change in depression over time (0.09), an increase in social anxiety (0.65), and a reduction in social restrictions (−0.92).

Table 3 shows where a person started on loneliness did not predict change in loneliness and where a person started on depression did not predict change in depression, but where they started on social anxiety did predict change in social anxiety: those higher on social anxiety at baseline (T1) had a faster rate of change in social anxiety throughout the pandemic, such that those higher on social anxiety at baseline increased on social anxiety faster people who scored lower at baseline. Where people started on depression and social anxiety predicted change in loneliness over the course of the project: people higher on depression or social anxiety reduced slower on loneliness. In addition, the rate of change in social restrictions affected the rate of change in social anxiety, with levels of social anxiety increasing fastest where restrictions were easing (reducing) fastest.


TABLE 3. Parameter estimates for Model 1b: predicting associations between change in loneliness, depression, social anxiety, and SARS-CoV-2 social restrictions.
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Our model results showed that the following were significant predictors of loneliness at baseline (Table 4): being younger (18–25 years), being a carer, being a parent, being unemployed, having lower than average wealth, and living alone. Infact, of all our predictor variables, it was only gender that did not predict loneliness. The following variables significantly predicted depression and social anxiety at baseline (T1): being in the 18–25 year age group, lower than average wealth, and being unemployed.


TABLE 4. Parameter estimates for Model 1b: demographic predictors of change in loneliness, depression, and social anxiety.
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Age influenced the rate of change in depression and social anxiety: those aged 18–25 years were slower to reduce on depression, and faster to increase on social anxiety compared to adults older than 25 years. The rate of change in social anxiety was additionally predicted by lower wealth and unemployment: those individuals who had lower perceived wealth and were unemployed increased faster on social anxiety over the first 6 months of the pandemic than those who had more wealth and were employed. None of the variables predicted change in loneliness, suggesting that the rate of change across T1–T3 was negligible between participants.

Sensitivity analyses (see Supplementary Tables 7, 8) showed that the MLGC model for the full sample of data from participants who completed the survey (Model SA1), where the single model included the growth in loneliness, depression, and social anxiety, but did not include social restriction data because those were not available for all countries, was a good fit to the data (RMSEA = 0.064 [0.058, 0.070], CFI = 0.948, TLI = 0.880, SRMR = 0.028). As with our analyses with the smaller subsample, exploration of the intercepts and slopes showed small, but significant reductions in loneliness and depression, and a small increase in social anxiety over six months (see Supplementary Table 7). Further, the same associations between loneliness, depression, and social anxiety were observed, and the same predictors of each were observed with these data as was found for the subsample where the effects of social restrictions could also be included in the model (see Supplementary Table 8).

Further sensitivity analyses (Model SA2) using data from participants who had complete data was also conducted and showed that it was appropriate to use robust maximum likelihood (MLR) estimator to account for such a large amount of missing data from T1 to T3. Indeed, we found the same overall effects using just data for those with data at all three time points (Supplementary Tables 9, 10) as we did for our full subsample where missing data were accounted for using MLR.



DISCUSSION

The social restrictions mandated to bring the spread of SARS-CoV-2 under control prior to this study had not been examined as predictors of change in individual well-being in the first months of the pandemic. Even though many studies explored the change in depression, loneliness, they did not include in their analyses the rate of change in government-initiated restrictions on social interaction. In the current study, we filled this knowledge gap, and showed that social restrictions negatively impacted the course of social anxiety. Specifically, levels of social anxiety increased fastest where restrictions were easing fastest. This is consistent with features of social anxiety symptoms where lack of social exposure can maintain symptom severity (27, 28). The effect of social restriction severity on depressive symptoms was also examined, and our findings showed that changes in social restrictions did not influence the rate at which people reduced on depressive symptoms. With the effects of severity of social restrictions controlled in our model, we found there was a significant reduction in loneliness, a small, but significant reduction in depression, and an increase in social anxiety over the first six months of the pandemic.

Our findings provide information about how changing social restrictions affected loneliness, depression, and social anxiety, but also provide further evidence of the longitudinal relationships between loneliness and mental health symptomatology. Those higher on loneliness at the start of the pandemic were also higher on depression and social anxiety, suggesting that people reporting one of those issues were more likely to report others, consistent with previous studies showing the close relationships between loneliness and mental health symptom severity (15, 29). These findings further demonstrate that the rate of change in loneliness, social anxiety, or depression affects the rate of change of the other constructs, supporting the potential for psychological therapies to effectively reduce both loneliness and mental health symptom severity (30). Previous research in young people with and without a mental disorder have demonstrated that interventions focussed on addressing loneliness also showed a reduction in social anxiety and depression (29), and psychotic symptomatology (31, 32). In the context of the SARS-CoV-2 pandemic, the reduction in loneliness that accompanied the easing of social restrictions did not lead to reductions in depression and was associated with an increase in social anxiety. It is plausible that relationships between mental health symptomatology observed here are due to the nature of our community sample not looking to address mental health symptomatology through an intervention or perhaps be an artefact of the naturalistic but stressful global environment experienced during the pandemic.

Consistent with previous studies during the SARS-CoV-2 lockdowns (9, 13, 14), we also found that being 18–25 years of age, unemployed, lower than average wealth, and living alone, all predicted higher loneliness, depression, and social anxiety at the start of the pandemic. While no demographic differences predicted the rate of change in loneliness, age predicted the rate of change in depression (those older than 25 years reuced faster), and the rate of change in social anxiety was predicted by age and unemployment, with those younger than 25 years and unemployed being faster to increase on social anxiety than those older than 25 years, and employed. These findings are consistent with research that social anxiety also tends to disportionately affect younger people (16–29 years) (33) and adversely affects employment due to decreased social functioning (34).


Study Limitations

We looked at the impact of easing social restrictions rather than imposing social restrictions as we did not include data collected pre-pandemic. It is plausible that loneliness and poor mental health symptoms increased before T1 data were collected and our data do not speak to the impact of longer-term social restrictions on loneliness and mental health. Additionally, our sample was demographically skewed toward more educated and mostly female participants, similar to other online studies (15).



Research and Clinical Implications

Our findings support existing literature demonstrating associations between loneliness, depression, and social anxiety over time and address a gap in knowledge about how loneliness and mental health symptoms are related prospectively. These findings are novel: they highlight the impact of social restrictions on mental health outcomes, with specific negative consequences on social anxiety. Loneliness has a reciprocal relationship with social anxiety (15). In the current study, reductions in social anxiety did not accompany reductions in loneliness as restrictions eased. Nonetheless, our study reinforces the importance of measuring related mental health symptom severity in studies focussed on understanding loneliness.

Our findings emphasise the critical need to identify, monitor, and actively intervene as communities recover from lockdowns, with particular importance of assisting vulnerable people (i.e., those unemployed, lower wealth, and younger). Mental health practitioners may see slow or little change in social anxiety symptoms in young people and those unemployed, even as communities move toward reduced social restrictions. While there are valid public health concerns prompting restrictions, our findings should serve as a call to action to assist young people, across different services, from youth mental health, youth centres, educational institutions, and employment.




CONCLUSION

As social restrictions eased, loneliness reduced, depression marginally reduced, and social anxiety increased in the first six months of the SARS-CoV-2 pandemic. Social anxiety remains an overlooked mental health symptom and may increase as we attempt to reintegrate socially. Young people, those who are unemployed, living alone, and from lower wealth are all vulnerable groups disadvantaged during SARS-CoV-2 pandemic. Finally, those aged 18–25 and those unemployed continue to experience more social anxiety symptoms even after social restrictions were eased.
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FOOTNOTES

1There were no T1–T3 completers.

2Young adults aged 18–25 are well known to be more vulnerable to loneliness, and therefore analysed in a different group to those over 25 years old [see (7) for review on age vulnerability].


REFERENCES

1. Smith B, Lim MH. How the COVID-19 pandemic is focusing attention on loneliness and social isolation. Public Health Res Pract. (2020) 30:e3022008. doi: 10.17061/phrp3022008

2. Wilder-Smith A, Freedman DO. Isolation, quarantine, social distancing and community containment: pivotal role for old-style public health measures in the novel coronavirus (2019-nCoV) outbreak. J Travel Med. (2020) 27:taaa020. doi: 10.1093/jtm/taaa020

3. Druss BG. Addressing the COVID-19 pandemic in populations with serious mental illness. JAMA Psychiatry. (2020) 77:891–2. doi: 10.1001/jamapsychiatry.2020.0894

4. Peplau L, Perlman D. Perspectives on loneliness. In: L Peplau, D. Perlman Loneliness: A Sourcebook of Current Theory, Research and Therapy. New York, NY: John Wiley and Sons (1982). p. 1–20.

5. Gerst-Emerson K, Jayawardhana J. Loneliness as a public health issue: the impact of loneliness on health care utilization among older adults. Am J Public Health. (2015) 105:1013–9. doi: 10.2105/AJPH.2014.302427

6. Hawkley LC, Cacioppo JT. Loneliness and pathways to disease. Brain Behav Immun. (2003) 17(Suppl. 1):98–105. doi: 10.1016/s0889-1591(02)00073-9

7. Lim MH, Eres R, Vasan S. Understanding loneliness in the twenty-first century: an update on correlates, risk factors, and potential solutions. Soc Psychiatry Psychiatr Epidemiol. (2020) 55:793–810. doi: 10.1007/s00127-020-01889-7

8. Qualter P, Vanhalst J, Harris R, Van Roekel E, Lodder G, Bangee M, et al. Loneliness across the life span. Perspect Psychol Sci. (2015) 10:250–64.

9. Bu F, Steptoe A, Fancourt D. Loneliness during a strict lockdown: trajectories and predictors during the COVID-19 pandemic in 38,217 United Kingdom adults. Soc Sci Med. (2020) 265:113521. doi: 10.1016/j.socscimed.2020.113521

10. Luchetti M, Lee JH, Aschwanden D, Sesker A, Strickhouser JE, Terracciano A, et al. The trajectory of loneliness in response to COVID-19. Am Psychol Associat. (2020) 20:897–908. doi: 10.1037/amp0000690

11. O’Connor RC. Mental health and well-being during the COVID-19 pandemic: longitudinal analyses of adults in the UK COVID-19 Mental Health & Wellbeing study. Br J Psychiatry. (2020) 2:1–8. doi: 10.1080/13607863.2021.1963950

12. Prati G, Mancini AD. The psychological impact of COVID-19 pandemic lockdowns: a review and meta-analysis of longitudinal studies and natural experiments. Psychol Med. (2021) 51:201–11. doi: 10.1017/S0033291721000015

13. Tull MT, Edmonds KA, Scamaldo KM, Richmond JR, Rose JP, Gratz KL. Psychological outcomes associated with stay-at-home orders and the perceived impact of COVID-19 on daily life. Psychiatry Res. (2020) 289:113098. doi: 10.1016/j.psychres.2020.113098

14. Benke C, Autenrieth LK, Asselmann E, Pané-Farré CA. Lockdown, quarantine measures, and social distancing: associations with depression, anxiety and distress at the beginning of the COVID-19 pandemic among adults from Germany. Psychiatry Res. (2020) 293:113462. doi: 10.1016/j.psychres.2020.113462

15. Lim MH, Rodebaugh TL, Zyphur MJ, Gleeson JF. Loneliness over time: the crucial role of social anxiety. J Abnormal Psychol. (2016) 125:620–30. doi: 10.1037/abn0000162

16. Russell DUCLA. Loneliness Scale (Version 3): Reliability, validity, and factor structure. J Pers Assess. (1996) 66:20–40. doi: 10.1207/s15327752jpa6601_2

17. Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and severity measure. Psychiatr Ann. (2002) 32:509–15. doi: 10.3928/0048-5713-20020901-06

18. Connor KM, Kobak KA, Churchill LE, Katzelnick D, Davidson JRT. Mini-SPIN: A brief screening assessment for generalized social anxiety disorder. Depress Anxiety. (2001) 14:137–40. doi: 10.1002/da.1055

19. Fogliati J, Terides MD, Gandy M, Staples LD, Johnston L, Karin E, et al. Psychometric properties of the mini-social phobia inventory (Mini-SPIN) in a large online treatment-seeking sample. Cogn Behav Ther. (2016) 45:236–57. doi: 10.1080/16506073.2016.1158206

20. Muthén LK, Muthén BO. Mplus User’s Guide. Los Angeles, CA: Muthén & Muthén (1998/2010).

21. Graham JW. Missing Data: Analysis and Design. New York, NY: Springer (2012).

22. Little TD. Longitudinal Structural Equation Modeling. New York, NY: Guildford Press (2013).

23. Cho G, Hwang H, Sarstedt M, Ringle CM. Cutoff criteria for overall model fit indexes in generalized structured component analysis. J Mark Anal. (2020) 8:189–202. doi: 10.1093/sleep/zsy066

24. Boomsma A, Hoogland JJ. The robustness of LISREL modeling revisited. In: R Cudeck, SD Toit, D. Sörbom Structural Equation Models: Present and Future a Festschrift in Honor of Karl Jöreskog. Lincolnwood, IL: Scientific Software International (2001).

25. Osório Fde L, Crippa JA, Loureiro SR. Further study of the psychometric qualities of a brief screening tool for social phobia (MINI-SPIN) applied to clinical and nonclinical samples. Perspect Psychiatr Care. (2010) 46:266–78. doi: 10.1111/j.1744-6163.2010.00261.x

26. Wu Y, Levis B, Riehm KE, Saadat N, Levis AW, Azar M, et al. Equivalency of the diagnostic accuracy of the PHQ-8 and PHQ-9: a systematic review and individual participant data meta-analysis. Psychol Med. (2020) 50:1368–80.

27. American Psychiatric Association.Diagnostic and Statistical Manual of Mental Disorders : DSM-5. Arlington, VA: American Psychiatric Association (2013).

28. Arad G, Shamai-Leshem D, Bar-Haim Y. Social distancing during a COVID-19 lockdown contributes to the maintenance of social anxiety: a natural experiment. Cognit Ther Res. (2021) 2:1–7. doi: 10.1007/s10608-021-10231-7

29. Lim MH, Rodebaugh TL, Eres R, Long KM, Penn DL, Gleeson JFM. A pilot digital intervention targeting loneliness in youth mental health. Front Psychiatry. (2019) 10:604.

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

31. Lim MH, Penn DL, Thomas N, Gleeson JFM. Is loneliness a feasible treatment target in psychosis? Soc Psychiatry Psychiatr Epidemiol. (2020) 55:901–6. doi: 10.1007/s00127-019-01731-9

32. Lim MH, Gleeson JFM, Rodebaugh TL, Eres R, Long KM, Casey K, et al. A pilot digital intervention targeting loneliness in young people with psychosis. Soc Psychiatry Psychiatr Epidemiol. (2020) 55:877–89. doi: 10.1007/s00127-019-01681-2

33. Jefferies P, Ungar M. Social anxiety in young people: a prevalence study in seven countries. PLoS One. (2020) 15:e0239133. doi: 10.1371/journal.pone.0239133

34. Himle JA, Weaver A, Bybee D, O’Donnell L, Vlnka S, Laviolette W, et al. Employment barriers, skills, and aspirations among unemployed job seekers with and without social anxiety disorder. Psychiatr Serv. (2014) 65:924–30. doi: 10.1176/appi.ps.201300201


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 Lim, Qualter, Thurston, Eres, Hennessey, Holt-Lunstad and Lambert. 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-13-818030-g001.jpg
Participants
N = 1562

T1-T2 Dropout:
n = 557 (35.66%)

No significant
predictors of attrition
found between T1-T2.

Participants
N = 1005

T2-T3 Dropout:
n =250 (24.88%)

No significant
predictors of attrition
found between T2-T3.

Participants
N =755

755 participants
completed T1, T2, and
T3.






OPS/images/cross.jpg
3,

i





OPS/xhtml/Nav.xhtml




Contents





		Cover



		A Global Longitudinal Study Examining Social Restrictions Severity on Loneliness, Social Anxiety, and Depression



		INTRODUCTION



		METHODS



		Participants



		Measures



		Demographic Form



		Loneliness. UCLA Loneliness Scale – Version 3



		Depression. Patient Health Questionnaire-8



		Social Anxiety. Mini-Social Phobia Inventory



		Social Restrictions Severity



		SARS-CoV-2 Exposure







		Procedure



		Data Analysis Plan







		RESULTS



		DISCUSSION



		Study Limitations



		Research and Clinical Implications







		CONCLUSION



		DATA AVAILABILITY STATEMENT



		ETHICS STATEMENT



		AUTHOR CONTRIBUTIONS



		ACKNOWLEDGMENTS



		SUPPLEMENTARY MATERIAL



		FOOTNOTES



		REFERENCES

















OPS/images/cover.jpg
, frontiers
in Psychiatry

A Global Longitudinal Study
Examining Social Restrictions
Severity on Loneliness, Social

Anxiety, and Depression









OPS/images/logo.jpg
, frontiers
in Psychiatry





OPS/images/fpsyt-13-818030-t004.jpg
Model results

Estimate Standard Estimate/ p-value
Error (SE) SE

Predictors of intercept of loneliness

Gender 0.04 0.02 1.71 0.09
Age group (18-25 years) -0.10 0.02 —4.58 <0.001
Being a carer —0.06 0.02 —2.63 <0.001
Being a parent 0.05 0.02 2.38 0.02
Wealthy -0.19 0.02 —8.51 <0.001
Unemployed —-0.14 0.02 —6.69 <0.001
Living alone -0.16 0.02 —7.66 <0.001
Predictors of slope of loneliness

Gender 0.05 0.06 0.83 0.41
Age group (18-25 years) 0.12 0.07 1.81 0.07
Being a carer 0.02 0.06 0.39 0.72
Being a parent —-0.12 0.07 —1.68 0.09
Wealthy 0.02 0.08 0.25 0.81
Unemployed 0.05 0.06 0.84 0.40
Living alone 0.07 0.06 1.28 0.20
Total contact with COVID-19" 0.08 0.12 0.62 0.53
Has had COVID (positive test)! ~ —0.12 0.18 -0.68 0.50
Predictors of intercept of depression

Gender —0.04 0.02 -1.76 0.08
Age group (18-25 years) —-0.19 0.02 -8.33 <0.001
Being a carer -0.03 0.02 —1.51 0.13
Being a parent 0.01 0.02 0.38 0.71
Wealthy -0.24 0.02 -10.29 <0.001
Unemployed —-0.12 0.02 -5.03 <0.001
Living alone -0.04 0.02 —-1.77 0.08
Predictors of slope of depression

Gender 0.11 0.07 1.54 0.12
Age group (18-25 years) 0.20 0.10 2.08 0.04
Being a carer —0.02 0.07 —-0.34 0.73
Being a parent —0.03 0.07 —-0.36 0.72
Wealthy -0.02 0.08 -0.19 0.85
Unemployed —0.02 0.07 -0.22 0.83
Living alone 0.02 0.06 0.27 0.79
Total contact with COVID-19" 0.01 0.13 0.06 0.96
Has had COVID! —0.02 0.18 -0.13 0.90
Predictors of intercept of social anxiety

Gender —0.02 0.02 —0.67 0.50
Age group (18-25 years) -0.14 0.03 -5.81 <0.001
Being a carer -0.04 0.02 —-1.85 0.07
Being a parent 0.03 0.02 1.09 0.28
Wealthy -0.12 0.08 —-4.78 <0.001
Unemployed -0.14 0.03 —5.39 <0.001
Living alone 0.01 0.02 0.59 0.56
Predictors of slope of social anxiety

Gender 0.02 0.04 0.46 0.65
Age group (18-25 years) —-0.20 0.06 —3.42 0.001
Being a carer —-0.04 0.05 -0.87 0.38
Being a parent 0.00 0.04 -0.02 0.99
Wealthy -0.15 0.05 -2.79 0.01
Unemployed -0.17 0.05 -3.12 0.002
Living alone —0.01 0.04 -0.13 0.90
Total contact with COVID-19" —0.01 0.18 —0.06 0.95
Has had COVID' 0.04 0.27 0.15 0.88

TTotal contact with COVID-19 (0 = know others with COVID-19 (friends, family,
and co-workers), 1 = does not know anyone with COVID-19; has had COVID-19
(0 = has had a positive test result for COVID-19 or has had symptoms, 1 = no
symptoms or positive test result for COVID-19); both variables used as control
variables in the LGCM. LGCM includes data from the subsample whose country
level data on social restristrictions during the first six months of the COVID-19
pandemic could be retrieved (N = 1,562). Linear growth models were estimated,
with continuous outcomes; models were estimated using the robust maximum
likelihood (MLR) estimator, to account for missing data (20).
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Model results

Estimate  Standard Estimate/ p-value

error (SE) SE
Intercept of loneliness — —0.14 0.08 —1.85 0.07
slope of loneliness
Intercept of depression —
Slope of depression —0.07 0.12 —0.60 0.55
Intercept of loneliness 0.66 0.02 29.43 <0.001
Slope of loneliness —0.31 0.10 —-3.02 0.003
Intercept of social anxiety —
Slope of social anxiety 1.68 0.36 4.62 <0.001
Intercept of loneliness 0.60 0.02 28.42 <0.001
Slope of loneliness —0.54 0.18 —-3.70 <0.001
Intercept for depression 0.61 0.02 25.58 <0.001
Slope of depression —0.09 0.08 —1.16 0.25
Slope of depression —
Intercept of loneliness —-0.12 0.07 —1.58 0.12
Slope of loneliness 1.50 0.62 2.41 0.02
Slope of social anxiety —
Intercept of loneliness 0.92 0.18 5.08 <0.001
Slope of loneliness —0.58 0.23 —2.48 0.01
Intercept of depression 0.85 0.17 507 <0.001
Slope of depression 0.43 0.21 2.08 0.04
Intercept of social restrictions —
Slope of social 3.06 0.21 14.94 <0.001
restrictions
Intercept of loneliness —0.16 0.11 —1.41 0.16
Slope of loneliness —-0.02 0.02 —-1.13 0.26
Intercept of depression —0.16 0.07 —2.32 0.02
Slope of depression 0.00 0.01 0.32 0.75
Intercept of social anxiety —0.05 0.038 —1.57 0.12
Slope of social anxiety -0.12 0.01 —2.08 0.04
Slope of social restrictions —
Intercept of loneliness —0.50 0.37 —1.35 0.18
Slope of loneliness —0.03 0.05 —0.58 0.57
Intercept of depression —-0.21 0.21 —1.00 0.32
Slope of depression —0.04 0.04 —-1.16 0.25
Intercept of social anxiety —0.05 0.038 —1.58 0..12
Slope of social anxiety —-0.07 0.02 —2.84 0.01

LGCM includes data from the subsample whose country level data on social
restristrictions during the first six months of the COVID-19 pandemic could be
retrieved (N = 1562). Linear growth models were estimated, with continuous
outcomes; models were estimated using the robust maximum likelihood (MLR)
estimator, to account for missing data (20).
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Estimated sample statistics

Means Loneliness Depression Social anxiety Restrictions severity
T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3
45.76 46.00 45.91 8.38 7.82 8.02 3.72 3.75 4.03  23.09 19.47 18.66
Covariances Loneliness Depression Social anxiety Restrictions severity
T1 T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3
Loneliness T 125.05
T2 111.01 136.78
T3 112.60 123.21  143.93
Depression T 36.39 36.31 37.43 35.42
T2 33.43 40.91 39.42 26.05 33.76
T3 33.92 38.20 43.40 25.62  26.97 35.32
Social anxiety T 17.04 16.52 16.66 8.95 7.51 7.56 10.10
T2 14.97 17.40 17.55 8.11 9.02 8.37 (=22 9.90
T3 17.34 19.09 20.01 8.75 8.12 9.75 7.75 7.75 11.01
Restrictions severity ™ —-2.18 —246 172 0.02 -1.15 —0.63 -058 -0.39 -1.10 16.18
T2 —0.84 -0.79 —1.54 -0.73 —-1.08 —0.82 -0.33 -048 -0.77 5.77 6.83
T3 —2.69 -2.80 —2.69 —-0.02 —1.40 43 -0.14 20 -0.22 13.74 8.87 30.05

Correlations

Loneliness Depression Social anxiety Restrictions severity
T T2 T3 T T2 T3 T T2 T3 T T2 T3
Loneliness ™ 1.00
T2 0.85 1.00
T3 0.84 0.88 1.00
Depression ™ 0.55 052 0.52 1.00
T2 0.52 0.60 0.57 0.75 1.00
T3 0.51 0.55 0.61 0.72 0.78 1.00
Social anxiety T 0.48 0.45 0.44 0.47 0.41 0.40 1.00
T2 0.43 0.47 0.47 0.43 0.49 0.45 0.72 1.00
T3 0.47 0.49 0.50 0.44 0.46 0.50 0.74 0.74 1.00
Restriction severity T —0.05 —0.05 0.04 000 -005 -003 -0.05 -0.03 —0.09 1.00
T2 —0.03 —0.03 0.05 -0.05 -007 -0.05 -004 -005 —0.09 0.57 1.00
T3 —0.04 —0.04 0.04 0.00 —0.04 0.01 —0.01 0.01  —0.01 0.64 0.62 1.00
Model results
Estimate Standard error (SE) Estimate/SE p-value
Intercept loneliness 46.04 0.22 208.31 <0.001
Slope loneliness —0.47 0.03 —14.33 <0.001
Intercept depression 8.31 0.12 72.45 <0.001
Slope depression —0.09 0.02 —4.20 <0.001
Intercept social anxiety 3.44 0.06 60.44 <0.001
Slope social anxiety 0.65 0.01 47.56 <0.001
Intercept social restrictions 22.38 0.09 254.82 <0.001
Slope social restrictions —0.92 0.02 —38.49 <0.001

Latent growth curve model (LGCM) includes data from the subsample whose country level data on social restristrictions during the first six months of the COVID-19
pandemic could be retrieved (N = 1,5662). Linear growth models were estimated, with continuous outcomes, models were estimated using the robust maximum likelihood
(MLR) estimator, to account for missing data (20).
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Item

Gender n (%)

Male

Female

Intersex

Transgender

Other

Prefer not to say

Age

Mean age

Range

Relationship status n (%)
In a relationship/married

Single (including separated/divorced/widowed)

Other
Work status n (%)

Full-time
Part-time/casual/self-employed
Student

Unemployed

Retired

Other

Household status n (%)
Living with family

Living alone

Other, i.e., living with non-family members
Financial status n (%)

Very well

Fairly well

Poorly

Education level n (%)

High school

Bachelor’s degree

Postgraduate degree (i.e., Master’s, Doctorate)

SARS-CoV-R exposure

Total contact with COVID-19 (reported
knowing others who have had COVID-19
[friends, family, or co-worker])

Has had COVID-19 (reported having symptoms

of COVID and/or a positive test result).

Full sample

2,665

444 (17%)
2,169 (83%)
1 (<1%)
12 (<1%)
27 (1%)
10 (<1%)

47.62
18-91

1,585 (61%)
982 (37.8%)
31 (1.2%)

1,232 (47.4%)

581 (22.4%)
136 (5.2%)
199 (7.7%)

361 (13.9%)
90 (3.5%)

1,863 (71.7%)
561 (21.6%)
173 (6.6%)

958 (36.9%)
1,297 (50%)
340 (13.1%)
516 (19.9%)
991 (38.2%)
1,087 (41.9%)

158 (5.9%)

405 (15.2%)

Subsample

1,562

217 (13.9%)

1,315 (84.2%)

1 (<1%)
8 (<1%)
16 (1%)
4 (<1%)

48.80
18-91

974 (62.4%)
567 (36.3%)
19 (1.1%)

684 (43.8%)
379 (24.3%)
84 (5.4%)
121 (7.7%)
243 (15.6%)
50 (3.2%)

1,107 (70.9%)

355 (22.7%)
98 (6.3%)

639 (41%)
760 (48.7%)
160 (10.2%)
342 (21.9%)
573 (36.7%)
643 (41.3%)

62 (4.0%)

168 (10.9%)

The subsample data comes only from the United Kingdom, United States, and
Australia because we were able to calculate objective social restrictions for partici-
pants geographic region based on government data across the first six months of
the pandemic. For analyses, we removed data from 29 participants who selected
“Other,” “Intersex,” “Transgender,” or “Prefer not to say” for their gender because
they represented one or less percent of the total group. Raw values may not add
up to total because of missing data on those items. Percentages calculated using
raw score and total score for that particular item. Total contact with COVID-19
(0 = know others with COVID-19 (friends, family, and co-workers), 1 = does not
know anyone with COVID-19; Has had COVID-19 (0 = has had a positive test result
for COVID-19 or has had symptoms, 1 = no symptoms or positive test result for
COVID-19). Total contact and has had COVID-19 were used as control variables in
the analyses.





