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Abstract

:

The COVID-19 global pandemic and subsequent public health social measures have challenged our social and economic life, with increasing concerns around potentially rising levels of social isolation and loneliness. This paper is based on cross-sectional online survey data (available in 10 languages, from 2 June to 16 November 2020) with 20,398 respondents from 101 different countries. It aims to help increase our understanding of the global risk factors that are associated with social isolation and loneliness, irrespective of culture or country, to support evidence-based policy, services and public health interventions. We found the prevalence of severe loneliness was 21% during COVID-19 with 6% retrospectively reporting severe loneliness prior to the pandemic. A fifth were defined as isolated based on their usual connections, with 13% reporting a substantial increase in isolation during COVID-19. Personal finances and mental health were overarching and consistently cross-cutting predictors of loneliness and social isolation, both before and during the pandemic. With the likelihood of future waves of COVID-19 and related restrictions, it must be a public health priority to address the root causes of loneliness and social isolation and, in particular, address the needs of specific groups such as carers or those living alone.
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1. Introduction


The COVID-19 (SARS-CoV-2) global pandemic and subsequent public health measures which limited in-person social contact have impacted social and economic life with increasing concerns about physical and mental health [1,2,3]. Personal connections have been severely restricted or stopped completely, as have many connections with community and national services. Many people have disconnected from friends and family for long time periods in addition to a discontinuation of social and community engagements. Human beings are inherently social and cooperative, a predisposition that has assisted survival and development [4]. Therefore, as a result of the pandemic, we should expect major impacts on individual and community wellbeing. However, even prior to the pandemic, there was growing concern about an “epidemic of loneliness”, especially among Western and advanced economies [4].



Loneliness is commonly defined as an unpleasant experience or state of varying duration for an individual that arises when their relationship or social network is perceived as lacking in some way [5]. Social isolation is the objective experience of few meaningful social relationships and social contact with others [6]. Various explanations have been posited for loneliness and social isolation, varyingly situated within complex and intersecting social, cultural, psychological and economic factors [4,7].



While loneliness, rather than social isolation, has consumed much more recent interest, the separate (although sometimes overlapping) concepts both negatively impact health [8]. Recognizing that there are three main types of loneliness—social, emotional and existential—this paper focuses on the general concept to illustrate risk and protective factors [6,9,10]. The involuntary dimension and consideration of existential suffering are intriguing aspects of loneliness that occupy much of the related theory [11,12] and were of interest to this study. Would the pandemic and lockdown heighten the loneliness of those already at risk or make no difference? Do threats to social networks offered by employment tip people into loneliness or does pre-existing social capital in the form of community and religion provide protection? Are people more resilient than was anticipated and why [13]?



In response to the public health restrictions, a number of studies have examined the impact on loneliness and/or social isolation and the importance of specific risk factors including previous mental health problems, younger age, and being female [14,15,16,17,18,19,20,21,22,23]. However, much of this evidence is limited by measurement issues such as relying on single scales or items [22] and measuring aspects of loneliness but not social networks [16,17]. Additionally, most are restricted to single-country surveys [16,17,22], and/or including relatively small sample sizes and do not always collect pre COVID-19 data [18,19,23,24,25,26]. There is a need for transnational studies that use validated measures of loneliness and social isolation, collecting data for these outcomes pre-COVID-19, including the breadth of contextual factors that may attenuate or exacerbate loneliness and/or social isolation: socio-demographic, health and health behaviours, community, access and satisfaction with digital communication and COVID-19-specific experiences of bereavement and personal experiences of COVID-19.



To address these evidence gaps as well as support evidence-based policy, services and public health interventions, our overall aims were to (1) examine factors associated with increased loneliness and social isolation during the COVID-19 pandemic and (2) identify which global-level risk factors are most strongly associated with these outcomes, irrespective of culture or country. We sought to: (a) detect any increase in loneliness and social isolation during 2020 compared to pre-pandemic levels; (b) understand health and social impacts of loneliness and social isolation during the pandemic; (c) identify the core and consistent global risk factors for loneliness and social isolation both before and during the pandemic. We hypothesized that (a) the prevalence of loneliness in 2020 will be higher than prior to the pandemic; (b) socioeconomic factors will be associated with loneliness but not social isolation; (c) informal carers will be at increased risk of loneliness and social isolation during the COVID-19 pandemic compared to non-caregivers.




2. Methods


This paper is based on a cross-sectional, online multi-national study ‘Coping with Loneliness and Isolation during COVID-19’ (CLIC) (https://publichealth.ie/clic/ accessed on 30 July 2021). The survey methodology and content were derived through consensus by the International Loneliness and Isolation research Network (I-LINK) (https://publichealth.ie/ilink/ accessed on 30 July 2021), who are international academic experts in loneliness, isolation, and ageing. The risk factors and other items included in the survey were identified through workshops with international experts on loneliness and through the relevant literature. The survey consisted of 129 questions over five sections covering (1) socioeconomic and demographic factors; (2) health and health behaviours; (3) experiences of loneliness and social isolation before and during the COVID-19 pandemic; (4) social connections with family and friends; and (5) personal experiences of the COVID-19 pandemic. Prior to launch, we piloted the questionnaire, gathering feedback on content, wording, comprehension, and length. The language and wording of the survey were also assessed in relation to global appropriate meaning within different cultural contexts. The survey was initially developed in English before being translated into French, Greek, Spanish, Arabic, Brazilian Portuguese, Finnish, Urdu, Bengali, and Romanian.



The survey was available online from 2 June to 16 November 2020 to allow coverage of the early phase of the pandemic and (where relevant) lockdown across different nations. It was promoted through focused and purposeful email distribution, social media, traditional media, e-zines as well as through community, voluntary and charitable websites. Participants in the CLIC survey were required to be aged 18+ and able to provide informed consent and in order to participate, individuals must have been internet users. The exclusion criteria were non-consent, below 18, and could not complete the survey online. Participation in the study was voluntary and confidential, and no personal identifying information was collected.



2.1. Ethical Approval


The study was approved by the Ethics Committee of Ulster University (RG3) on 15 May 2020 and, where required, it was additionally ratified by ethics committees in participating countries.




2.2. Measures


2.2.1. Loneliness: Pre-COVID-19 and during COVID-19 Pandemic


Loneliness was assessed by the modified 5-item UCLA loneliness scale, which has been validated in previous studies [27,28,29,30,31,32]. This included items relating to how often respondents feel “lonely” and “in tune with” the people around them (reverse scored) in addition to the 3 items in the short UCLA scale [33]. Response options were hardly ever (0), some of the time (1) and often (2), providing an overall score between 0 and 10 with higher scores denoting higher loneliness. We first asked the questions about “Before COVID-19” and later for “During COVID-19” giving us pre and during COVID-19 loneliness scores which were categorized as scores of 0–4 denoting none/low loneliness; 5–6 denoting moderate loneliness; and 7+ severe loneliness [34]. Cronbach’s alpha for the UCLA scale for the overall sample was 0.77 and 0.82 for pre and during COVID-19, respectively. Testing for scale reliability within WHO regions provided scores of 0.79 and 0.83, respectively, for UCLA pre and during COVID-19 in both Europe and Central Asia and North America.




2.2.2. Social Isolation: Pre-COVID-19 and during COVID-19 Pandemic


Isolation prior to COVID-19 was captured using the six-item Lubben Social Network Scale (LSNS-6). Similar to the UCLA scale, the LSNS-6 has been validated internationally [35]. The LSNS-6 includes three items relating to family and three items relating friendships [35] with scores of 0 (none) to 5 (nine or more) for each item summed to provide an overall score between 0 and 30. Participants with scores <12 are defined as isolated. LSNS-6 items were preceded with “usually” to capture the respondent’s usual experience outside of COVID-19. Change in isolation before and after COVID-19 for each item was measured by a question if isolation was “about the same”, “more than usual” (+1), or “less than usual” (−1). Scores for these 6 items were summed to provide a score between −6 and 6, with scores of −3 or lower indicating a large increase in isolation during COVID-19. Cronbach’s alpha for the LSNS-6 was 0.82 in the sample overall, with a score of 0.75 for the scale assessing evaluations of change. Looking at scale reliability by WHO regions, scores of 0.82 and 0.81 were observed for the LSNS-6 in Europe and Central Asia and North America, respectively. In relation to evaluations of change, scores of 0.75 and 0.69 were observed in Europe and Central Asia and North America.




2.2.3. Socio-Demographic and Other Characteristics


Demographic variables selected for analysis were gender (respondents were asked to self-classify their gender and a binary gender variable, with “other” (n = 37) and “prefer not to say” (n = 61) coded as missing was ultimately employed in models due to the low numbers in these categories); age (18–34; 35–44; 45–54; 55–69; 70+ years); education (none to elementary; secondary/diploma; degree +); how well needs were felt to be met by available financial resources (very well; fairly well; poorly); employment (employed/work from home; self-employed; education/training; unemployed/not working due to COVID-19; retired; and other/homemaker). To facilitate the global nature of the survey, a self-classification question establishing membership “of a minority group” (yes/no) was used, as was a subjective question of whether the respondent provides “care and support to a family member or friend with a long-term limiting or life-limiting health problem or disability” (yes/no). The importance of religion in participants’ lives was rated on a scale of 1 (not important at all) to 5 (very important). Additionally, we asked (a) if participants lived with others and if “living alone” was by choice; (b) how much time they spent alone pre-COVID-19 (always alone; often alone; seldom alone; never alone).




2.2.4. Health


Physical and mental health were self-rated as excellent/very good/good/fair/poor with binary dummy variables employed in analysis, scoring responses of excellent, very good and good as 1 and fair or poor as 0. In relation to health behaviours (sleep; alcohol consumption; smoking and physical activity), respondents were asked to rate these during COVID-19 as “less than before”, “more than before” or “about the same” with response options of “do not partake” also available in relation to smoking and alcohol.




2.2.5. Place and Community


Participants recorded country of residency, urban–rural location, and length of residency in the current area (1–4 years; 5–9 years; 10+ years). Additionally, we included a Likert-type item rating agreement with the statement that they lived in “a close-knit” or “tight” neighbourhood where people generally know one another on a scale from (1) strongly disagree to (5) strongly agree.



We measured (1) frequency of speaking “to friends or family using online face-to-face technology” during and pre-COVID-19 (never/hardly ever; sometimes (less than weekly but at least monthly); often (at least weekly)); (2) Satisfaction with communication (“How satisfied are you with using online face to face technology as a form of communication” on a scale of 1 (very dissatisfied) to 5 (very satisfied).




2.2.6. Experiences of Bereavement and/or COVID-19


Respondents reported (a) whether someone close to them had died during the pandemic due to any cause and (b) whether they or someone close had been diagnosed with COVID-19 (me; someone close; both; neither) or hospitalised (neither; me or someone close).





2.3. Analysis


Only surveys with completed consents were included in the analysis. Data were exported from Qualtrics and prepared and analysed in Stata 16.0 [36]. Prior to analysis, missing data were imputed for key outcome measures: UCLA pre-COVID-19 pandemic; UCLA during COVID-19 pandemic, LSNS-6 pre-COVID-19 pandemic; and scores of subjective evaluation of LSNS-6 change during the COVID-19 pandemic. For each of these outcomes separately missing values associated with their component variables were derived, with age, gender and the immediate associated components providing the basis for the derivations. This independence at the point of derivation ensured the derived values were generated in relation to only the components of that individual key outcome, ensuring no contamination across outcomes. This process used the Stata command mi impute. Relevant pre- and post-imputation distributions for each component variable showed them as broadly comparable [36].



Twenty-five exposure variables considered to be risk factors for either or both loneliness and/or social isolation were initially selected and grouped as above to create five models observing the potential impacts of (1) demographics; (2) health; (3) place; (4) communications; and connections (5) experiences of bereavement and/or COVID-19, all commonly cited factors in the literature [37,38,39,40]. The selected exposure variables combine macro (societal), meso (community/neighbourhood) and micro (individual) risk factors applicable within a global context and included both subjective and objective components.



Our analytical strategy had three stages. First, models 1–5 were run for each of the four outcomes (UCLA pre-COVID-19 pandemic; UCLA during COVID-19 pandemic, LSNS-6 pre-COVID-19 pandemic; self-assessed change in isolation (LSNS-6) during COVID-19 pandemic). Multinomial logistic regression models (with none/low loneliness as the baseline comparison group) were used for UCLA models and logistic regression analysis for LSNS-6 outcomes to model the likelihood of being isolated pre COVID-19 or reporting a substantial increase in isolation during COVID-19.



As step two, we ran a final model for each outcome including predictors that were significant at the <0.05 level for models 1–5 during step one. Finally, in step three, all variables with a significant association at the <0.05 level in any of the models were included to identify common associations across final outcome variable models for UCLA scale pre-COVID-19 pandemic; UCLA scale during COVID-19 pandemic, LSNS-6 pre-COVID-19 pandemic; and self-assessed change of LSNS-6 during COVID-19 pandemic.





3. Results


At closure of the survey, 23,609 respondents from 101 different countries had participated; of these, 20,398 responses were assessed as valid (i.e., completion of written informed consent). The number of respondents in the analytic samples in logistic regression models ranged from 9618 to 10,485, due to missing data. Just over a third (39%) of respondents (n = 14,302) completed all items in the survey. (This level of partial response observed is common in online surveys [41].)



The sample was predominantly female (79%), highly educated (75% educated to degree level) and composed of older adults (Mean = 53 years (SD 17.6) Minimum: age 18, Maximum age: 104). Forty percent of the sample were resident in the United States, 21% in the UK and Ireland, 6% in Pakistan and 5% in Mexico. Samples from the remaining countries were less than 5% of the total sample. Caregivers made up 27.5% of the sample; 11% described themselves as belonging to a “minority group”; most were urban dwellers (52%) and 82% reported being in excellent or good mental health (Table 1).



The prevalence of severe loneliness was 21% during COVID-19 compared with 6% prior to COVID-19. A fifth (21%) were defined as isolated based on their usual connections, with 13% reporting a substantial increase in isolation based on participants’ evaluation of change during COVID-19. Socio-demographic and other characteristics, outcomes and prevalence of all exposure variables of the respondent sample are provided in Table 1 and CLIC responses by WHO Regions are provided in Table A1 in the Appendix A.



	(1)

	
Loneliness:







For both pre and during COVID-19 loneliness, those whose financial resources did not meet their needs; with poor physical or mental health; who did not rate their neighbourhood as close knit; living in their neighbourhood for less than 4 years; and living alone not by choice demonstrated increased odds of severe/moderate loneliness. The following factors increased the risk of experiencing loneliness during COVID-19: being female, unemployed/in education or training, increased alcohol consumption, decreased physical activity, worse sleep and dissatisfaction with video calls (see Table 2 and Table 3).



	(2)

	
Social isolation:







Factors associated with social isolation, both pre and during COVID-19, were those whose financial resources did not met their needs, had poor self-rated physical and mental health and who indicated the personal importance of religion. Specific factors during COVID-19 associated with increased isolation were worse sleep, less physical activity, alcohol consumption, dissatisfaction with videocalls, living alone not by choice, time alone, homemakers and carers (see Table 4 and Table 5).



The final regression models for each of the 4 outcomes are presented in Table 2, Table 3, Table 4 and Table 5: pre-COVID-19 loneliness (UCLA); during COVID-19 loneliness (UCLA); pre-COVID-19 isolation (LSNS-6) and perceived substantial increase in isolation during COVID-19 (LSNS-6).




4. Discussion


To our knowledge, this survey on loneliness and social isolation during the pandemic is the largest and most international of its kind. Our transnational data permitted an examination of loneliness and social isolation (separately and comparatively) both before and during COVID-19 at a global level, with pre and during COVID-19 evaluations of loneliness and isolation measured using established scales.



The association between loneliness and living alone is well established in the literature [42,43,44,45], with a significant rise in the percentage of people living alone across most Western capitalist countries [46]. A key finding of the current study is that there was more than a three-fold increase in participants’ reporting of severe loneliness from a perceived pre COVID-19 state. Moreover, severe loneliness is hugely elevated among those who describe it as involuntary. Thus, during the pandemic, living alone was associated with 61% higher loneliness among those who lived alone by choice but nearly seven times higher among those living alone not by choice.



Younger age, low educational attainment, poor physical and mental health, financial insecurity, perceived low community support and lower importance of religion are all independently and significantly associated with risk of loneliness. We discuss these and other factors in turn. Those who reported poorer mental health also showed greater risk, consistent with other evidence on loneliness and mental health in general [47] as well as risk of loneliness during the pandemic specifically [15,18,47]; indeed, we noted a four-fold increased risk of severe loneliness during the pandemic. As others have suggested, the relationships and pathways between poor mental health and loneliness are often connected, with many shared and socially excluding factors linked to both conditions, e.g., stigma, anxiety, low self-esteem and motivation [30]. As with other studies [15,21], we found that people most likely to report loneliness are those who also considered themselves financially insecure. Interestingly, the effect of financial insecurity appeared to be reduced when considered during COVID-19 but remained significant, suggesting perhaps that the impact of the pandemic had a perceived equalizing effect on people’s perceptions of difference. In the U.S., for example, there were increases in social safety net funding during the pandemic, in large part to protect the economy. Temporary policies regarding rent and loan payment deferrals were also introduced. Similar financial “cushions” were introduced in the UK. It is not clear to what extent such policies assisted with their desired outcome.



While much of the literature on loneliness and isolation is based on research with older people [37,43,44,48], we found that pre COVID-19, older people tended to be significantly less prone to loneliness, with the greatest reduction in risk noted among people aged 70 years and above, which may be due to a lowering of social needs and/or expectations as one ages, or a cohort of relatively more resilient older adults. Additionally, while homemakers and those in education/training reported loneliness, before COVID-19, only unemployment and being retired appeared to increase the risk of loneliness during the pandemic, perhaps suggesting a relationship with the loss of social relationships provided by work. In line with other studies, carers were at increased risk of loneliness and an increase in social isolation during COVID-19. This would indicate that there was a deficit in social connections during the pandemic, which was not filled by the connection of being a caregiver. Interestingly too, the direct impact of COVID-19 through hospitalisation of either self or others appeared to have little impact on isolation [49].



Previous research concluded that low social capital, especially in terms of low trust, may be a risk factor for loneliness [50]. In the CLIC survey, social capital also appears as a consistently strong factor, whereby people’s perceptions of their neighbourhood as “tight or close-knit” is inversely related to feelings of loneliness before and during the pandemic and social isolation before the pandemic. We noted with interest that social isolation as measured by the LSNS-6 Scale [35] shows much stronger effects for locale and neighbourhood than those detected through the UCLA. Thus, we noted a strong urban–rural divide with rural/town-dwellers significantly more at risk compared to city-dwellers during the pandemic. This seems to contradict other evidence on an urban/rural divide on loneliness [51,52,53] but may in fact highlight their differences as separate constructs—thus, people in rural areas may accept their geographical isolation but are not necessarily lonely. As with loneliness, those who strongly disagreed that they live in a close-knit community had a three-fold risk of feeling isolated pre COVID-19.



The importance of satisfaction with video connection became significantly heightened during COVID-19. These data showed that greater dissatisfaction with video calls during the pandemic was associated with significantly higher loneliness and social isolation (compared to those who were very satisfied). Again, this study demonstrates the complexity of digital communication technology to attenuate people’s sense of isolation and loneliness. However, unfortunately, the survey did not include a not applicable category for those who do not use (or do not want to use) video calls because they find it an unsatisfactory form of communication or do not have the skills or technology to use video calls.



Religious involvement is thought to be protective for mental health [54], with previous studies on the relationship between loneliness, mental health and religion [55,56] pointing to the social dimensions of religion (e.g., attendance). We found that the greater the personal significance of religion, the likelihood of loneliness and isolation (at all levels) increased significantly, except for participants’ assessment of pre-COVID isolation, whereby we noted that religion was significantly protective. These findings suggest that the closure of places of worship during the pandemic impacted considerably on social connectedness [57]. It may also indicate that the pandemic provoked a much greater reflection on death and spirituality [58].



Reporting on changes to health behaviours during COVID-19, we found that sleep is strongly associated with loneliness, whereas alcohol consumption has no clear direction and may be connected to both reduced and increased intake. However, our findings suggest that loneliness is more strongly associated with increased use of alcohol. Current US evidence suggests that during the summer of 2020, adults who felt lonelier on average across 30 days consumed more alcohol each day. However, on days when they felt lonelier than usual, they reported drinking less alcohol [59].



The overarching finding from the CLIC data is that personal finances and mental health are a consistently cross-cutting aspect of loneliness and social isolation both before and during the pandemic, impacting the most vulnerable groups and reinforcing existing inequalities. This is consistent with emerging evidence that indicates a widening of pre-existing inequalities during COVID-19 [15].



Strengths and Limitations


This large transnational survey has over 20,000 responses aged 18+ from 101 countries and 10 languages, and this particular paper has an analytic sample of 9618–10,485 respondents from at least 70 countries. Each survey was translated by Qualtrics and checked by a country lead. It uses scales that have previously been validated in a majority of the languages and cultures represented in the CLIC study. Individual country and language psychometric analyses of the major scales are currently underway and papers on cross-cultural and national differences are being planned. This study has allowed us to examine and understand personal and social risk factors for loneliness both before and during the COVID-19 pandemic, taking into account a range of contextual and risk factors for social isolation pre-pandemic, as well as those associated with a large increase in social isolation during COVID-19. However, despite the size and breadth of the data, our findings are based on a non-representative sample of people who completed the online questionnaire. This method is, of course, prone to bias. For example, people who felt particularly lonely may be drawn to the survey. Additionally, completion online excludes people without access to the internet for various reasons (e.g., ICT literacy, living in remote and rural areas or financial disadvantage), each of which may be implicitly biased. This may mean that the results understate the impact of the pandemic on the most vulnerable in society as ICT usage reflects existing inequalities [60]. Additionally, “pre-COVID-19” responses are retrospective and may be prone to recall error. Moreover, we were unable to explore health and health behaviours in detail. Our sample was predominantly female, highly educated and older and despite the breadth of the transnational sample, some national groups have greater representation. Lastly, we were unable to compare the various countries’ public health and social measures introduced during COVID-19 and their impact on loneliness and social isolation.





5. Conclusions


The COVID-19 pandemic has had a global impact—however, it has not impacted everyone equally. Government responses of “social distancing” have presented massive challenges in maintaining connections and managing feelings of loneliness and experiences of social isolation for particularly vulnerable groups—those with inadequate personal finances and poor mental health.



Addressing inequalities is a key objective of public health interventions but unfortunately, it is not readily accommodated within many of the interventions to address loneliness and social isolation. If we wish to benefit the greatest number of people, there is a need for a major rethink in policy and service provision. Greater emphasis is required on primary prevention and on population-based strategies to promote social health and recognize the impact of physical and mental well health, living conditions and socioeconomic factors [1,61]. Our study offers new insights into understanding the experience of loneliness and social isolation both before and during the pandemic and provides the basis to help develop a more sophisticated understanding to better guide policy in this area. We show the core issues that need to be addressed. Public health approaches are needed to address the root causes of loneliness and social isolation and support adequate income, social engagement and connections, healthy behaviours and address the needs of specific groups such as carers or those living alone. While many current interventions show little evidence of effectiveness [62], we know that many of the factors associated with loneliness and isolation are mutable and should be central to social equality and justice policies, which can influence community solidarity and individual resilience.
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Table A1. CLIC Sample by WHO Regions (n = 17,701).






Table A1. CLIC Sample by WHO Regions (n = 17,701).









	
	N (%)





	East Asia and Pacific
	456 (2.6%)



	Europe and Central Asia
	5739 (32%)



	Latin America and the Caribbean
	1580 (9%)



	Middle East and North Africa
	207 (1%)



	North America
	7770 (44%)



	South Asia
	1861 (10.5%)



	Sub-Saharan Africa
	88 (0.50%)










References


	



O’Sullivan, R.; Lawlor, B.; Burns, A.; Leavey, G. Will the pandemic reframe loneliness and social isolation? Lancet Health Longev. 2021, 2, e54–e55. [Google Scholar] [CrossRef]

	



Holt-Lunstad, J. A pandemic of social isolation? World Psychiatry 2021, 20, 55–56. [Google Scholar] [CrossRef] [PubMed]

	



Cheung, G.; Rivera-Rodriguez, C.; Martinez-Ruiz, A.; Ma’U, E.; Ryan, B.; Burholt, V.; Bissielo, A.; Meehan, B. Impact of COVID-19 on the health and psychosocial status of vulnerable older adults: Study protocol for an observational study. BMC Public Health 2020, 20, 1–9. [Google Scholar] [CrossRef] [PubMed]

	



Hawkley, L.C.; Cacioppo, J.T. Loneliness Matters: A Theoretical and Empirical Review of Consequences and Mechanisms. Ann. Behav. Med. 2010, 40, 218–227. [Google Scholar] [CrossRef]

	



De Jong Gierveld, J. A review of loneliness: Concept and definitions, determinants and consequences. Rev. Clin. Gerontol. 1998, 8, 73–80. [Google Scholar] [CrossRef]

	



Prohaska, T.; O’Sullivan, R.; Leavey, G.; Burns, A. A public health approach to loneliness and isolation among older adults. In The SAGE Handbook of Social Studies in Health and Medicine, 2nd ed.; Scrimshaw, S.C., Lane, S.D., Rubinstein, R.A., Fisher, J., Eds.; Sage: London, UK, in press.

	



Qualter, P.; Brown, S.; Rotenberg, K.; Vanhalst, J.; Harris, R.A.; Goossens, L.; Bangee, M.; Munn, P. Trajectories of loneliness during childhood and adolescence: Predictors and health outcomes. J. Adolesc. 2013, 36, 1283–1293. [Google Scholar] [CrossRef] [PubMed]

	



Holt-Lunstad, J.; Steptoe, A. Social isolation: An underappreciated determinant of physical health. Curr. Opin. Psychol. 2021, 43, 232–237. [Google Scholar] [CrossRef]

	



Prohaska, T.; Burholt, V.; Burns, A.; Golden, J.; Hawkley, L.; Lawlor, B.; Leavey, G.; Lubben, J.; O’Sullivan, R.; Perissinotto, C.; et al. Consensus statement: Loneliness in older adults, the 21st century social determinant of health? BMJ Open 2020, 10, e034967. [Google Scholar] [CrossRef]

	



van Tilburg, T.G. Social, emotional and existential loneliness: A test of the multidimensional concept. Gerontologist 2020, 61, e335–e344. [Google Scholar] [CrossRef]

	



Sadler, W.A.; Weiss, R.S. Loneliness: The Experience of Emotional and Social Isolation. Contemp. Sociol. A J. Rev. 1975, 4, 171. [Google Scholar] [CrossRef]

	



Peplau, L.A.; Perlman, D. Loneliness: A Sourcebook of Current Theory, Research and Therapy; John Wiley & Sons Incorporated: Hoboken, NJ, USA, 1982. [Google Scholar]

	



Shevlin, M.; Butter, S.; McBride, O.; Murphy, J.; Gibson-Miller, J.; Hartman, T.K.; Levita, L.; Mason, L.; Martinez, A.P.; McKay, R.; et al. Refuting the myth of a ‘tsunami’of mental ill-health in populations affected by COVID-19: Evidence that response to the pandemic is heterogeneous, not homogeneous. Psychol. Med. 2021, 1–9. [Google Scholar]

	



Santini, Z.I.; Koyanagi, A. Loneliness and its association with depressed mood, anxiety symptoms, and sleep problems in Europe during the COVID-19 pandemic. Acta Neuropsychiatr. 2021, 33, 160–163. [Google Scholar] [CrossRef] [PubMed]

	



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, 31–34. [Google Scholar] [CrossRef]

	



CSO. Social Impact of COVID-19 Survey April 2020. Available online: https://www.cso.ie/en/releasesandpublications/ep/p-sic19/socialimpactofcovid-19surveyapril2020/ (accessed on 30 July 2021).

	



NISRA. Coronavirus (COVID-19) Opinion Survey Key Findings from Phases 1 to 8. 2020. Available online: https://www.nisra.gov.uk/sites/nisra.gov.uk/files/publications/NISRA%20COVID-19%20Survey%20Key%20Findings%20Phases%201-8.pdf (accessed on 30 July 2021).

	



Groarke, J.M.; Berry, E.; Graham-Wisener, L.; McKenna-Plumley, P.E.; 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. [Google Scholar] [CrossRef]

	



Luchetti, M.; Lee, J.H.; Aschwanden, D.; Sesker, A.; Strickhouser, J.E.; Terracciano, A.; Sutin, A.R. The trajectory of loneliness in response to COVID-19. Am. Psychol. 2020, 75, 897–908. [Google Scholar] [CrossRef] [PubMed]

	



ONS. Coronavirus and Loneliness, Great Britain: 3 April to 3 May 2020. Available online: https://www.ons.gov.uk/peoplepopulationandcommunity/wellbeing/bulletins/coronavirusandlonelinessgreatbritain/3aprilto3may2020 (accessed on 30 July 2021).

	



UCL. COVID-19 Social Study Results Release 6. Available online: https://746a1e8d-7231-4b96-9bc2-88b2eb5c4964.filesusr.com/ugd/3d9db5_9dec89d6b9c24e45819db478998dc3af.pdf.2020 (accessed on 30 July 2021).

	



Li, L.Z.; Wang, S. Prevalence and predictors of general psychiatric disorders and loneliness during COVID-19 in the United Kingdom. Psychiatry Res. 2020, 291, 113267. [Google Scholar] [CrossRef]

	



Losada-Baltar, A.; Jiménez-Gonzalo, L.; Gallego-Alberto, L.; Pedroso-Chaparro, M.d.S.; Fernandes-Pires, J.; Márquez-González, M. “We’re staying at home”. Association of self-perceptions of aging, personal and family resources and loneliness with psychological distress during the lock-down period of COVID-19. J. Gerontol. Ser. B 2020, 76, e10–e16. [Google Scholar] [CrossRef]

	



Herrera, M.S.; Elgueta, R.; Fernández, M.B.; Giacoman, C.; Leal, D.; Marshall, P.; Rubio, M.; Bustamante, F. A longitudinal study monitoring the quality of life in a national cohort of older adults in Chile before and during the COVID-19 outbreak. BMC Geriatr. 2021, 21, 1–12. [Google Scholar] [CrossRef]

	



Müller, F.; Röhr, S.; Reininghaus, U.; Riedel-Heller, S. Social Isolation and Loneliness during COVID-19 Lockdown: Associations with Depressive Symptoms in the German Old-Age Population. Int. J. Environ. Res. Public Health 2021, 18, 3615. [Google Scholar] [CrossRef]

	



Jaspal, R.; Breakwell, G.M. Socio-economic inequalities in social network, loneliness and mental health during the COVID-19 pandemic. Int. J. Soc. Psychiatry 2020, 0020764020976694. [Google Scholar]

	



Ward, M.; Layte, R.; Kenny, R.A. Loneliness, Social Isolation, and their Discordance among Older Adults; The Irish Longitudinal Study on Ageing: Dublin, Ireland, 2019. [Google Scholar]

	



Barrett, A.; Burke, H.; Cronin, H.; Hickey, A.; Kamiya, Y.; Kenny, R.A.; Layte, R.; Maty, S.; McGee, H.; Morgan, K.; et al. Fifty Plus in Ireland 2011: First Results from the Irish Longitudinal Study on Ageing (TILDA); TILDA & Trinity College: Dublin, Ireland, 2011. [Google Scholar]

	



Burns, A.; Leavey, G.; Ward, M.; O’Sullivan, R. The impact of loneliness on healthcare use in older people: Evidence from a nationally representative cohort. J. Public Health 2020, 1–10. [Google Scholar] [CrossRef]

	



Curran, E.; Rosato, M.; Cooper, J.; Mc Garrigle, C.A.; Leavey, G. Symptom profiles of late-life anxiety and depression: The influence of migration, religion and loneliness. Depression Anxiety 2019, 36, 824–833. [Google Scholar] [CrossRef] [PubMed]

	



Kamiya, Y.; Doyle, M.; Henretta, J.C.; Timonen, V. Early-Life Circumstances and Later-Life Loneliness in Ireland. Gerontology 2013, 54, 773–783. [Google Scholar] [CrossRef] [PubMed]

	



Stokes, J.E. Two-Wave Dyadic Analysis of Marital Quality and Loneliness in Later Life: Results from the Irish Longitudinal Study on Ageing. Res. Aging 2016, 39, 635–656. [Google Scholar] [CrossRef]

	



Hughes, M.E.; Waite, L.J.; Hawkley, L.C.; Cacioppo, J.T. A Short Scale for Measuring Loneliness in Large Surveys: Results from Two Population-Based Studies. Res Aging 2004, 26, 655–672. [Google Scholar] [CrossRef] [PubMed]

	



Yang, K. Longitudinal Loneliness and Its Risk Factors among Older People in England. Can. J. Aging Rev. Can. Vieil. 2018, 37, 12–21. [Google Scholar] [CrossRef] [PubMed]

	



Lubben, J.; Blozik, E.; Gillmann, G.; Iliffe, S.; Kruse, W.V.R.; Beck, J.C.; Stuck, A.E. Performance of an Abbreviated Version of the Lubben Social Network Scale Among Three European Community-Dwelling Older Adult Populations. Gerontology 2006, 46, 503–513. [Google Scholar] [CrossRef]

	



StataCorp. Stata Statistical Software: Release 16; StataCorp LLC: College Station, TX, USA, 2019. [Google Scholar]

	



National Academies of Sciences E, Medicine. Social Isolation and Loneliness in Older Adults: Opportunities for the Health Care System; The National Academies Press: Washington, DC, USA, 2020; 320p. [Google Scholar]

	



Harvey, B.; Walsh, K. Loneliness and Ageing: Ireland, North and South 2016. Available online: https://publichealth.ie/sites/default/files/Loneliness%20and%20ageing%20Ireland%2C%20North%20and%20South%20Final.pdf (accessed on 30 July 2021).

	



Teater, B.; Chonody, J.M.; Davis, N. Risk and Protective Factors of Loneliness among Older Adults: The Significance of Social Isolation and Quality and Type of Contact. Soc. Work. Public Health 2020, 36, 128–141. [Google Scholar] [CrossRef]

	



Barreto, M.; Victor, C.; Hammond, C.; Eccles, A.; Richins, M.T.; Qualter, P. Loneliness around the world: Age, gender, and cultural differences in loneliness. Pers. Individ. Differ. 2020, 169, 110066. [Google Scholar] [CrossRef]

	



Nayak, M.; Narayan, K. Strengths and weakness of online surveys. IOSR J. Humanit. Soc. Sci. 2019, 24, 31–38. [Google Scholar]

	



Savikko, N.; Routasalo, P.; Tilvis, R.S.; Strandberg, T.E.; Pitkälä, K.H. Predictors and subjective causes of loneliness in an aged population. Arch. Gerontol. Geriatr. 2005, 41, 223–233. [Google Scholar] [CrossRef] [PubMed]

	



Theeke, L.A. Predictors of Loneliness in U.S. Adults Over Age Sixty-Five. Arch. Psychiatr. Nurs. 2009, 23, 387–396. [Google Scholar] [CrossRef] [PubMed]

	



Cohen-Mansfield, J.; Hazan, H.; Lerman, Y.; Shalom, V. Correlates and predictors of loneliness in older-adults: A review of quantitative results informed by qualitative insights. Int. Psychogeriatr. 2015, 28, 557–576. [Google Scholar] [CrossRef] [PubMed]

	



Beutel, M.E.; Klein, E.M.; Brähler, E.; Reiner, I.; Jünger, C.; Michal, M.; Wiltink, J.; Wild, P.S.; Münzel, T.; Lackner, K.J.; et al. Loneliness in the general population: Prevalence, determinants and relations to mental health. BMC Psychiatry 2017, 17, 1–7. [Google Scholar] [CrossRef]

	



Klinenberg, E. Social Isolation, Loneliness, and Living Alone: Identifying the Risks for Public Health. Am. J. Public Health 2016, 106, 786–787. [Google Scholar] [CrossRef]

	



Curran, E.; Rosato, M.; Ferry, F.; Leavey, G. Prevalence and factors associated with anxiety and depression in older adults: Gender differences in psychosocial indicators. J. Affect. Disord. 2020, 267, 114–122. [Google Scholar] [CrossRef]

	



Victor, C.; Scambler, S.J.; Bowling, A.; Bond, J. The prevalence of, and risk factors for, loneliness in later life: A survey of older people in Great Britain. Ageing Soc. 2005, 25, 357–375. [Google Scholar] [CrossRef]

	



Brooks, S.K.; Webster, R.; E Smith, L.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin, G.J. The psychological impact of quarantine and how to reduce it: Rapid review of the evidence. Lancet 2020, 395, 912–920. [Google Scholar] [CrossRef]

	



Nyqvist, F.; Victor, C.R.; Forsman, A.K.; Cattan, M. The association between social capital and loneliness in different age groups: A population-based study in Western Finland. BMC Public Health 2016, 16, 1–8. [Google Scholar] [CrossRef]

	



Henning-Smith, C.; Moscovice, I.; Kozhimannil, K. Differences in Social Isolation and Its Relationship to Health by Rurality. J. Rural. Health 2018, 35, 540–549. [Google Scholar] [CrossRef]

	



Menec, V.H.; Newall, N.E.; MacKenzie, C.S.; Shooshtari, S.; Nowicki, S. Examining individual and geographic factors associated with social isolation and loneliness using Canadian Longitudinal Study on Aging (CLSA) data. PLoS ONE 2019, 14, e0211143. [Google Scholar]

	



Victor, C.R.; Pikhartova, J. Lonely places or lonely people? Investigating the relationship between loneliness and place of residence. BMC Public Health 2020, 20, 1–12. [Google Scholar] [CrossRef] [PubMed]

	



Rote, M.S.; Hill, T.D.; Ellison, C.G. Religious Attendance and Loneliness in Later Life. Gerontology 2012, 53, 39–50. [Google Scholar] [CrossRef] [PubMed]

	



Taylor, R.J.; Chatters, L.M.; Abelson, J.M. Religious Involvement and DSM-IV 12-Month and Lifetime Major Depressive Disorder Among African Americans. J. Nerv. Ment. Dis. 2012, 200, 856–862. [Google Scholar] [CrossRef] [PubMed]

	



Croezen, S.; Avendano, M.; Burdorf, A.; Van Lenthe, F.J. Social Participation and Depression in Old Age: A Fixed-Effects Analysis in 10 European Countries. Am. J. Epidemiol. 2015, 182, 168–176. [Google Scholar] [CrossRef] [PubMed]

	



Yıldırım, M.; Kızılgeçit, M.; Seçer, I.; Karabulut, F.; Angın, Y.; Dağcı, A.; Vural, M.E.; Bayram, N.N.; Çinici, M. Meaning in Life, Religious Coping, and Loneliness During the Coronavirus Health Crisis in Turkey. J. Relig. Health 2021, 60, 2371–2385. [Google Scholar] [CrossRef]

	



Kowalczyk, O.; Roszkowski, K.; Montane, X.; Pawliszak, W.; Tylkowski, B.; Bajek, A. Religion and Faith Perception in a Pandemic of COVID-19. J. Relig. Health 2020, 59, 2671–2677. [Google Scholar] [CrossRef]

	



Bragard, E.; Giorgi, S.; Juneau, P.; Curtis, B.L. Loneliness and Daily Alcohol Consumption During the COVID-19 Pandemic. Alcohol Alcohol. 2021, 1, 5. [Google Scholar]

	



Hardill, I.; O’Sullivan, R. E-government and digital by default. Introduction. Austerity Across Europe: Lived Experiences of Economic Crises; Routledge: Oxfordshire, UK, 2020; p. 143. [Google Scholar]

	



Fried, L.; Prohaska, T.; Burholt, V.; Burns, A.; Golden, J.; Hawkley, L.; Lawlor, B.; Leavey, G.; Lubben, J.; O’Sullivan, R.; et al. A unified approach to loneliness. Lancet 2020, 395, 114. [Google Scholar] [CrossRef]

	



Victor, C.; Mansfield, L.; Kay, T.; Daykin, N.; Lane, J.; Duffy, L.G.; Tomlinson, A.; Meads, C. An Overview of Reviews: The Effectiveness of Interventions to Address Loneliness at All Stages of the Life-Course. 2018. Available online: https://whatworkswellbeing.org/wp-content/uploads/2020/01/Full-report-Tackling-loneliness-Oct-2018_0151580300.pdf (accessed on 30 July 2021).








[image: Table] 





Table 1. Profile of CLIC sample (n = 23,609).
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	Variable (N Completed Item)
	N (%)





	Gender (n = 18,991)

Females
	

14,917 (79%)



	Age (n = 17,436)
	Mean = 53 (SD 17.6)



	Education (n = 18,056)

Degree +
	13,504 (75%)



	Needs met by financial resources (n = 18,231)

Very well

Fairly well

Poorly
	

8046 (44%)

8456 (46%)

1729 (10%)



	Member of minority group (n = 18,353)

Yes
	

1977 (11%)



	Care provider (n = 19,046)

Yes
	

5236 (27.5%)



	Employment status (n = 18,295)

Employed including work from home

Self employed In education/training

Unemployed

Retired

Other/homemaker
	

7324 (40%)

1084 (6%)

1233 (7%)

1419 (8%)

6039 (33%)

1196 (6.5%)



	Self-rated physical health (n = 18,236)

Excellent/Very good/good

Fair/poor
	

15,728 (86%)

2508 (14%)



	Self-rated mental health (n = 18,212)

Excellent/Very good/good

Fair/poor
	

14,873 (82%)

3339 (18%)



	Quality of sleep during COVID-19 (n = 17,852)

Worse than before

About the same
	

5905 (33%)

10,668 (60%)



	Physical activity during COVID-19 (n = 17,840)

Less than before

About the same
	

8677 (49%)

5909 (33%)



	Smoking during COVID-19 (n = 17,852)

Less than before

More than before

About the same
	

271 (1.5%)

709 (4%)

708 (4%)



	Urban/rural (n = 18,277)

City

Town

Rural
	

9512 (52%)

5076 (28%)

3689 (20%)



	Lived in current area (n = 18,272)

1–4 years

5–9 years

10+ years
	

2940 (16%)

2125 (12%)

13,207 (72%)



	Close-knit/“tight” neighbourhood (n = 15,922)

Strongly disagree
	

1144 (7%)



	Use of face-to-face technology pre-COVID-19 (n = 17,055)

Never/Hardly ever
	

9213 (54%)



	Use of face-to-face technology during COVID-19 (n = 16,973)

Never/Hardly ever
	

5490 (32%)



	Satisfied with face-to-face technology for communication (n = 15,016)

Very dissatisfied
	

1116 (7%)



	Living with others (n = 17,231)

Yes
	

13,374 (78%)



	Time spent alone pre COVID-19 (n = 17,134)

Always and often alone

Seldom and never alone
	

6748 (39%)

10,386 (61%)



	Importance of religion (n = 14,050)

Not important at all

Very important
	

4756 (34%)

4049 (29%)



	Someone close died at this time (n = 18,122)

Yes
	

3274 (18%)



	Me or someone close diagnosed with COVID-19 (n = 18,120)
	

3359 (18.5%)



	Me or Someone close Hospitalised with COVID-19 (n = 18,097)

Me/ someone close
	

1562 (9%)



	Outcomes
	N (%)



	UCLA pre-COVID pandemic (n = 16,452)

None/low (0–4)

Moderate (5–6)

Severe (7+)
	

13,204 (80%)

2314 (14%)

934 (6%)



	UCLA during COVID pandemic (n = 16,343)

None/low (0–4)

Moderate (5–6)

Severe (7+)
	9277 (57%)

3659 (22%)

3407 (21%)



	Lubben pre-COVID pandemic (n = 15,408)

Isolated (<12)

Not isolated
	

3188 (21%)

12,220 (79%)



	Lubben change during COVID pandemic (n = 15,322)

Large increase in isolation (score < −2)

Small or no increase in isolation
	

1989 (13%)

13,333 (87%)
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Table 2. Final multinomial logistic regression model for moderate and severe loneliness pre COVID-19 (UCLA).
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	Base: None/Low Loneliness (UCLA = 0–4)
	Moderate Loneliness (UCLA = 5–6)
	Severe Loneliness

(UCLA 7+)





	
	RRR 95% CI
	RRR 95% CI *

Significance



	18–34 (ref)

35–44

45–54

55–69

70 and over
	1.00

1.02 (0.78–1.32)

0.80 (0.62–1.03)

0.72 (0.57–0.91) **

0.58 (0.42–0.78) ***
	1.00

1.07 (0.72–1.59)

0.63 (0.42–0.94) *

0.66 (0.46–0.95) *

0.48 (0.30–0.77) **



	Female
	1.81 (0.99–1.40)
	1.10 (0.84–1.43)



	Education (ref: Degree or higher)

Secondary/diploma

To elementary
	1.00

1.02 (0.87–1.19)

1.21 (0.66–2.24)
	1.00

1.20 (0.96–1.51)

0.54 (0.19–1.51)



	Finances meet needs: (ref: very well)

Fairly well

Poorly
	1.00

1.30 (1.12–1.50) ***

1.55 (1.22–1.97) ***
	1.00

1.57 (1.23–2.00) ***

3.31 (2.40–4.58) ***



	Member of minority
	1.06 (0.85–1.30)
	0.87 (0.62–1.21)



	Employment status (ref: employed including work from home)

Self employed

In education/training

Unemployed/not working

Retired

Other/homemaker
	1.00

0.86 (0.65–1.18)

1.30 (0.97–1.74)

1.08 (0.84–1.40)

0.96 (0.77–1.18)

1.08 (0.83–1.42)
	1.00

0.93 (0.57–1.50)

1.73 (1.14–2.63) *

1.24 (0.86–1.81)

1.21 (0.86–1.70)

1.68 (1.16–2.44) **



	Self-rated mental health Fair/poor
	2.61 (2.23–3.07) ***
	5.27 (4.19–6.63) ***



	Self-rated physical health Fair/poor
	1.49 (1.24–1.79) ***
	1.32 (1.02–1.71) *



	Sleep during COVID-19 (ref: about the same)

Better than before

Worse than before
	1.00

1.32 (1.02–1.72) *

1.35 (1.17–1.56) ***
	1.00

1.50 (1.00–2.25)

1.08 (0.86–1.35)



	Physical activity COVID-19 (ref: about the same)

Less than before

More than before
	1.00

1.17 (1.00–1.36)

1.09 (0.89–1.34)
	1.00

0.96 (0.76–1.22)

0.99 (0.72–1.37)



	Alcohol consumption during COVID-19 (ref: about the same)

Less than before

More than before

Do not partake
	1.00

0.84 (0.67–1.07)

0.99 (0.81–1.22)

1.03 (0.87–1.21)
	1.00

0.94 (0.66–1.35)

0.99 (0.71–1.38)

1.27 (0.99–1.64)



	Urban (ref: city)

Town

Rural
	1.00

0.99 (0.85–1.17)

1.13 (0.95–1.35)
	1.00

1.14 (0.89–1.44)

1.10 (0.83–1.44)



	Close-knit neighbourhood (ref: 5 (Strongly agree))

1 (Strongly disagree)

2

3

4
	1.00

2.05 (1.52−2.75) ***

1.61 (1.26−2.07) ***

1.66 (1.31−2.10) ***

1.14 (0.88−1.48)
	1.00

1.62 (1.06−2.48) *

1.33 (0.92−1.92)

0.98 (0.69−1.41)

0.94 (0.64−1.38)



	Time in area (ref: 10 years+)

1–4 years

5–9 years
	1.00

1.29 (1.08−1.55) **

1.11 (0.90−1.36)
	1.00

1.49 (1.15−1.93) **

0.99 (0.71−1.39)



	Pre COVID-19 video calls (ref: often)

Hardly ever/never

Sometimes
	1.00

0.68 (0.54−0.85) **

0.88 (0.70−1.09)
	1.00

1.01 (0.71−1.46)

0.78 (0.53−1.13)



	During COVID-19 video calls (ref: often)

Hardly ever/never

Sometimes
	1.00

1.79 (1.44−2.23) ***

1.36 (1.13−1.63) **
	1.00

1.55 (1.11−2.16) *

1.02 (0.75−1.38)



	Satisfaction with video calls (ref: 5 (very satisfied))

1 (very dissatisfied)

2

3

4
	1.00

1.51 (1.13−2.01) *

1.31 1.04−1.67) *

1.16 (0.93−1.44)

1.13 (0.94−1.35)
	1.00

1.44 (0.95−2.17)

1.44 (1.01−2.06) *

1.21 (0.86−1.71)

1.05 (0.78−1.41)



	Living alone (ref: lives with others)

Lives alone by choice

Lives alone not by choice
	1.00

0.85 (0.71−1.02)

1.57 (1.18−2.09) **
	1.00

0.66 (0.49−0.87) **

2.70 (1.91−3.81) ***



	Pre-COVID-19 time alone (ref: always)

Often

Seldom

Never
	1.00

0.88 (0.58−1.35)

0.38 (0.24−0.58) ***

0.29 (0.18−0.48) ***
	1.00

0.30 (0.19−0.45) ***

0.06 (0.04−0.10) ***

0.11 (0.06−0.19) ***



	Importance of religion (ref: 1 (not at all important))

2

3

4

5 (very important)
	1.00

1.07 (0.86−1.32)

1.01 (0.79−1.28)

1.26 (1.03−1.54) *

1.17 (0.98−1.40)
	1.00

0.99 (0.71−1.36)

1.08 (0.76−1.53)

0.92 (0.67−1.27)

0.83 (0.63−1.11)







*** = p < 0.001; ** = p < 0.005; * = p < 0.05.
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Table 3. Final multinomial logistic regression model for moderate and severe loneliness during COVID-19 (UCLA).
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	Base: None/Low Loneliness (UCLA = 0–4)
	Moderate Loneliness (UCLA = 5–6)
	Severe Loneliness

(UCLA 7+)





	
	RRR 95% CI
	RRR 95% CI *

Significance



	18−34 (ref)

35−44

45−54

55−69

70 and over
	1.00

0.84 (0.68−1.05)

0.72 (0.58−0.88) **

0.84 (0.69−1.02)

0.81 (0.64−1.03)
	1.00

0.99 (0.77−1.28)

0.77 (0.60−0.98) *

1.01 (0.80−1.26)

0.99 (0.75−1.30)



	Female
	1.26 (1.10−1.43) **
	1.67 (1.42−1.97) ***



	Education (ref: Degree or higher)

Secondary/diploma

To elementary
	1.00

1.23 (1.09−1.39) **

1.51 (0.93−2.45)
	1.00

0.91 (0.79−1.06)

0.56 (0.29−1.09)



	Finances meet needs: (ref: very well)

Fairly well

Poorly
	1.00

1.31 (1.17−1.46) ***

1.16 (094−1.44)
	1.00

1.42 (1.25−1.62) ***

1.61 (1.29−2.02) ***



	Provides Care
	1.42 (1.26−1.61) ***
	1.46 (1.27−1.68) ***



	Employment status (ref: employed including work from home)

Self employed

In education/training

Unemployed/not working

Retired

Other/homemaker
	1.00

0.97 (0.77−1.21)

1.17 (0.91−1.50)

1.53 (1.24−1.90) ***

1.07 (0.91−1.26)

1.04 (0.83−1.32)
	1.00

0.77 (0.58−1.02)

1.24 (0.92−1.67)

1.80 (1.42−2.28) ***

1.35 (1.12−1.63) **

1.28 (0.99−1.64)



	Self−rated mental health (Fair/poor)
	1.93 (1.65−2.27) ***
	4.48 (3.83−5.24) ***



	Self−rated physical health (Fair/poor)
	1.05 (0.89−1.25)
	1.24 (1.04−1.48) *



	Sleep during COVID-19 (ref: about the same)

Better than before

Worse than before
	1.00

0.95 (0.77−1.17)

1.85 (1.65−2.08) **
	1.00

0.94 (0.72−1.22)

2.47 (2.17−2.81) ***



	Physical activity during COVID-19 (ref: about the same)

Less than before

More than before
	1.00

1.39 (1.23−1.56) ***

1.02 (0.88−1.19)
	1.00

2.01 (1.75−2.32) ***

1.16 (0.96−1.40)



	Smoking during COVID-19 (ref: about the same)

Less than before

More than before

Do not partake
	1.00

0.68 (0.40−1.17)

0.98 (0.65−1.47)

0.98 (0.74−1.30)
	1.00

0.91 (0.51−1.64)

1.56 (1.00−2.43)

1.08 (0.76−1.51)



	Alcohol consumption during COVID-19 (ref: about the same)

Less than before

More than before

Do not partake
	1.00

1.14 (0.95−1.37)

1.34 (1.14−1.58) ***

1.07 (0.94−1.22)
	1.00

1.36 (1.07−1.66) **

1.85 (1.55−2.20) ***

1.15 (0.99−1.33)



	Close−knit neighbourhood (ref: 5 (Strongly agree))

1 (Strongly disagree)

2

3

4
	1.00

1.62 (1.28−2.05) ***

1.31 (1.09−1.58) **

1.38 (1.16−1.64) ***

1.06 (0.88−1.27)
	1.00

1.55 (1.19−2.00) **

1.18 (0.96−1.44)

1.05 (0.87−1.28)

0.91 (0.74−1.11)



	Time in area (ref: 10 years+)

1−4 years

5−9 years
	1.00

1.17 (1.01−1.36) *

1.07 (0.91−1.26)
	1.00

1.55 (1.32−1.82) ***

1.07 (0.88−1.28)



	Pre COVID-19 video calls (ref: often)

Hardly ever/never

Sometimes
	1.00

0.89 (0.77−1.03)

1.02 (0.88−1.19)
	1.00

1.03 (0.87−1.23)

1.02 (0.85−1.23)



	Satisfaction with video calls (ref: 5 (very satisfied))

1 (very dissatisfied)

2

3

4
	1.00

1.57 (1.23−1.99) ***

1.99 (1.65−2.40) ***

1.56 (1.32−1.84) ***

1.44 (1.26−1.65) ***
	1.00

2.31 (1.80−2.96) ***

2.54 (2.07−3.11) ***

1.63 (1.35−1.97) ***

1.30 (1.11−1.52) **



	Living alone and choice (ref: lives with others)

Lives alone by choice

Lives alone not by choice
	1.00

1.31 (1.12−1.52) **

2.36 (1.75−3.18) ***
	1.00

1.61 (1.37−1.90) ***

6.82 (5.19−8.95) ***



	Pre COVID-19 time alone (ref: always)

Often

Seldom

Never
	1.00

1.51 (1.01−2.26) *

1.25 (0.83−1.87)

1.19 (0.77−1.83)
	1.00

1.13 (0.77−1.67)

0.97 (0.66−1.44)

0.68 (0.44−1.07)



	Importance of religion (ref: 1 (not at all important))

2

3

4

5 (very important)
	1.00

1.28 (1.08−1.52) **

1.37 (1.13−1.66) **

1.27 (1.07−1.49) *

1.45 (1.26−1.68) ***
	1.00

1.55 (1.28−1.86) ***

1.37 (1.10−1.70) *

1.39 (1.15−1.67) **

1.53 (1.30−1.80) ***



	Hospitalised with COVID-19 (ref: neither)

Respondent or someone close to respondent
	1.00

1.21 (0.97−1.52)
	1.00

0.99 (0.76−1.28)



	Diagnosed with COVID-19 (ref: neither)

Respondent

Someone close to respondent

Both
	1.00

0.67 (0.41−1.08)

0.90 (0.76−1.06)

1.31 (0.82−2.10)
	1.00

0.63 (0.37−1.08)

1.00 (0.83−1.20)

1.18 (0.67−2.07)



	Someone close to respondent died at this time due to any cause
	1.02 (0.88−1.17)
	1.11 (0.95−1.30)







*** = p < 0.001; ** = p < 0.005; * = p < 0.05.
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Table 4. Final logistic regression model for isolation pre COVID-19 (LSNS-6).
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	OR 95% CI * Significance





	18–34

35−44

45−54

55−69

70 and over
	1.00

1.06 (0.84−1.34)

1.04 (0.83−1.30)

1.20 (0.98−1.47)

0.97 (0.75−1.25)



	Female
	0.72 (0.63−0.82) ***



	Education (ref: Degree or higher)

Secondary/diploma

To elementary
	1.00

1.17 (1.03−1.33) *

2.99 (1.85−4.82) ***



	Finances meet needs (ref: very well)

Fairly well

Poorly
	1.00

1.28 (1.13−1.44) ***

1.42 (1.15−1.74) **



	Member of minority
	1.12 (0.94−1.34)



	Employment status (ref: employed including work from home)

Self employed

In education/training

Unemployed/not working

Retired

Other/homemaker
	1.00

0.89 (0.69−1.15)

1.29 (0.99−1.67)

1.10 (0.88−1.37)

0.95 (0.79−1.13)

1.01 (0.80−1.27)



	Self−rated mental health (Fair/poor)
	2.06 (1.78−2.37) ***



	Self−rated physical health (Fair/poor)
	1.28 (1.09−1.50) **



	Physical activity during COVID-19 (ref: about the same)

Less than before

More than before
	1.00

1.20 (1.06−1.36) *

1.03 (0.87−1.23)



	Alcohol consumption during COVID-19 (ref: about the same)

Less than before

More than before

Do not partake
	1.00

0.77 (0.62−.95) *

0.99 (0.82−1.18)

1.43 (1.24−1.63) ***



	Urban/rural (ref: city)

Town

Rural
	1.00

1.27 (1.11−1.45) ***

1.28 (1.11−1.49) **



	Close−knit neighbourhood (ref: 5 (Strongly agree))

1 (Strongly disagree)

2

3

4
	1.00

3.01 (2.37−3.81) ***

1.82 (1.49−2.23) ***

1.47 (1.21−1.79) ***

0.99 (0.80−1.22)



	During COVID video calls (ref: often)

Hardly ever/never

Sometimes
	1.00

2.49 (2.12−2.91) ***

1.26 (1.09−1.47) **



	Satisfaction with video calls (ref: 5 (very satisfied))

1 (very dissatisfied)

2

3

4
	1.00

1.49 (1.19−1.88) **

1.24 (1.01−1.51) *

1.12 (0.94−1.35)

1.06 (0.91−1.23)



	Living alone and choice (ref: lives with others)

Lives alone by choice

Lives alone not by choice
	1.00

1.01 (0.87−1.18)

1.15 (0.90−1.48)



	Pre−COVID time alone (ref: always)

Often

Seldom

Never
	1.00

0.45 (0.33−0.62) ***

0.26 (0.19−0.36) ***

0.61 (0.43−0.88) *



	Importance of religion (ref: 1 (not at all important))

2

3

4

5 (very important)
	1.00

0.78 (0.65−0.94) *

0.76 (0.62−0.94) *

0.74 (0.92−0.88) **

0.76 (0.65−0.88) ***



	Hospitalised with COVID-19 (ref: neither)

Respondent or someone close to respondent
	1.00

1.21 (0.94−1.55)



	Diagnosed with COVID-19 (ref: neither)

Respondent

Someone close to respondent

Both
	1.00

0.70 (0.42−1.18)

0.76 (0.63−0.91) **

1.67 (1.06−2.62) *



	Someone close to respondent died at this time due to any cause
	0.92 (0.79−1.08)







*** = p < 0.001; ** = p < 0.005; * = p < 0.05.
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Table 5. Final logistic regression model for perceived large increase in isolation during COVID-19.
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	OR 95% CI * Significance





	18–34

35−44

45−54

55−69

70 and over
	1.00

1.06 (0.84−1.32)

0.96 (0.78−1.20)

0.79 (0.64−0.97)

0.59 (0.45−0.79) ***



	Female
	1.10 (0.94−1.29)



	Finances meet needs (ref: Very well)

Fairly well

Poorly
	1.00

1.25 (1.10−1.43) **

1.57 (1.27−1.93) ***



	Provides care
	1.29 (1.13−1.48) ***



	Employment status (ref: employed including work from home)

Self employed

In education/training

Unemployed/not working

Retired

Other/homemaker
	1.00

0.91 (0.69−1.19)

1.40 (1.09−1.80) *

1.09 (0.87−1.37)

0.90 (0.74−1.10)

1.44 (1.15−1.80) **



	Self−rated mental health (Fair/poor)
	1.25 (1.07−1.47) *



	Self−rated physical health (Fair/poor)
	1.28 (1.08−1.52) *



	Sleep during COVID-19 (ref: about the same)

Better than before

Worse than before
	1.00

1.08 (0.85−1.38)

1.55 (1.36−1.77) ***



	Physical activity during COVID-19 (ref: about the same)

Less than before

More than before
	1.00

1.38 (1.20−1.59) ***

0.95 (0.79−1.15)



	Alcohol consumption during COVID-19 (ref: about the same)

Less than before

More than before

Do not partake
	1.00

1.45 (1.18−1.78) ***

1.37 (1.14−1.65) **

1.23 (1.05−1.43) *



	Pre COVID-19 video calls (ref: often)

Hardly ever/never

Sometimes
	1.00

0.93 (0.79−1.10)

0.98 (0.82−1.17)



	Satisfaction with video calls (ref: 5 (very satisfied))

1 (very dissatisfied)

2

3

4
	1.00

1.76 (1.35−2.28) ***

2.07 (1.69−2.54) ***

1.40 (1.15−1.71) **

1.54 (1.31−1.81) ***



	Living alone and choice (ref: lives with others)

Lives alone by choice

Lives alone not by choice
	1.00

0.90 (0.74−1.08)

1.68 (1.29−2.20) ***



	Pre−COVID time alone (ref: always)

Often

Seldom

Never
	1.00

1.56 (0.97−2.51)

2.08 (1.29−3.36) *

1.84 (1.10−3.06) *



	Importance of religion (ref: 1 (not at all important))

2

3

4

5 (very important)
	1.00

1.40 (1.15−1.70) **

1.32 (1.06−1.65) *

1.37 (1.13−1.66) **

1.62 (1.37−1.91) ***



	Hospitalised with COVID-19 (ref: neither)

Respondent or someone close to respondent
	1.00

0.89 (0.72−1.11)



	Someone close to respondent died at this time due to any cause
	1.03 (0.88−1.21)







*** = p < 0.001; ** = p < 0.005; * = p < 0.05.
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