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Abstract

:

Loneliness and social isolation are well known to have detrimental effects on mental and physical health, and the perception of social support is frequently viewed as a protective factor. Yet, the beneficial effect varies when perceived support is considered with respect to gender and personality. We examined the mechanism of loneliness as a mediator of personality on health and moderation of this relationship by perceived social support and gender. Five hundred and thirty young adults (325 women) aged 18–32 years (Mage = 25.42, SD = 4.13) provided self-report assessments of personality, loneliness, perceived social support, general health and psychological impact of the COVID-19 pandemic on well-being. Using a series of regression-based mediation and moderated mediation models, we found higher scores on extraversion to be associated with lower loneliness and better general health and well-being; higher neuroticism with greater loneliness and poorer general health. Being male and perceiving greater friend support moderated the neuroticism–loneliness–well-being relationship. Men higher on neuroticism were less able to benefit from lower loneliness when the perception of support from friends was greater, yet were less sensitive to the negative impact on the well-being of perceiving low levels of friend support. Effects suggest important gender differences with the potential to inform health interventions.
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1. Introduction


Social support, described as support an individual can access through social connections to others, groups and the larger community [1], has consistently been associated with positive health-related outcomes and its absence with negative ones, whether in the naturalistic environment or in the laboratory [2,3] and can lead to increases in morbidity and mortality [4]. As a protective factor against loneliness [5], social support has been found to mediate the relationship between loneliness and life satisfaction [6]. According to social safety theory [7], the development and maintenance of social bonds is a fundamental principle of human behaviour, with loneliness and social isolation conceptualised as threats to social safety, leading to changes in disease risk, cognitions and behaviours.



When the World Health Organization declared a pandemic due to COVID-19 [8], governments around the world responded with the implementation of various social restrictions to curb the spread of the coronavirus. These included “stay at home” or “lockdown” restrictions and were considered effective due to ease of viral transmission in enclosed spaces or crowded areas [9,10]. From a public health perspective, physical separation of people is an effective strategy to prevent the spread of infectious diseases [11]. Yet, it is also known that suppression of face-to-face interactions can erode social bonds, leading to increased loneliness with significant negative impacts on psychological health [12,13]. Data from a large UK epidemiological study suggests that people with the highest levels of loneliness at the start of lockdown had greater increases in loneliness across subsequent weeks [14]. Under social lockdown conditions designed to facilitate physical safety, the notion of social safety provides a conundrum since the usual positive social connections naturally sought to provide protection become potential threats for viral transmission and access to available social support is impacted.



A substantial body of literature supports loneliness being associated with impaired mental and physical well-being [15,16]. Recent work examining mental health during the COVID-19 pandemic found higher levels of stress, depression and anxiety symptoms worldwide [17], including in the UK [18] and the United States [19,20]. During the pandemic, there has been an increased risk of loneliness, particularly in women, young adults and those with lower educational attainment [21] and increased suicidal ideation [22]. Within the social climate of the pandemic, social support has been identified as a buffer against the negative impact of low resilience on mental health [23] and as a mediator of stressful experiences on acute stress disorder symptoms [24].



Conversely, evidence suggests that negative social interactions, which involve an element of criticism or impose excessive demands, negatively impact psychological well-being [25,26,27]. Perception of negative feelings such as loneliness also mediates the effect of social support on subjective well-being [28]. Loneliness can reflect a discrepancy between desired and actual relationships, both of which may be influenced by personality [29]. Of the Big Five personality traits [30], loneliness appears to be most strongly associated with neuroticism (characterised by heightened sensitivity to negative social stimuli) and Extraversion (characterised by heightened sensitivity to positive social stimuli) [31]. Evidence exists that shows neuroticism and loneliness to be highly correlated genetically and for a causal relationship to exist in the direction of neuroticism increasing loneliness [31]. In a longitudinal analysis of reciprocal relationships between neuroticism, loneliness and subjectively reported general health, neuroticism not only predicted poorer health and greater loneliness but subjective health and loneliness both predicted future neuroticism scores [32]. It is, therefore, important to include the role of personality in examining the effect of loneliness on physical and mental well-being and in relation to other psychosocial and demographic factors that might interplay in this relationship, particularly when a social threat may be exposed under conditions of mandated lockdown such as those experienced in the COVID-19 pandemic.



Perceived social support has been demonstrated to influence coping mechanisms [33], reducing distress experienced during natural disasters [34] or trauma [35]. When assessing the potential buffering role of social support, perceived levels were a stronger predictor than objective received levels of social support [36]; perceived support was more strongly correlated with loneliness than received and structural support [37]. Individuals with high levels of neuroticism or extraversion who perceive a lack of available or accessible social support during lockdown might experience poorer health than those who perceive themselves as having strong social support.



Gender differences also exist in relation to sources and perceptions of social support. Women are more likely to nominate friends as social networks, whilst men tend to name their partners as their main source of support [38,39]. Yet, in clinical populations, such as patients with depressive disorder, the opposite pattern has been found, with men perceiving greater support from friends and women from their significant other [40]. Furthermore, others have found that females give and receive more social support than males on social networking sites [41]. There are also gender differences in the moderating effects of perceived social support, with evidence to suggest that the health benefits of social support are greater for men than women. For example, whilst marriage has been found to be protective against mortality, it appears to have greater benefits for men [42], and the presence of a supportive male friend has been found to reduce cardiovascular reactivity in response to acute stress testing [43]. In women, family support, rather than friend or spousal support, has been significantly linked to reduced mortality risk, whilst friend or spouse strain has been linked to increased mortality risk [44].



The current study aimed to examine psychosocial mechanisms of loneliness and perceptions of social support through which personality might influence self-reported health and well-being under the microscope of conditions brought about by the pandemic lockdown. Specifically, our objectives were to systematically assess the indirect effect of loneliness on the relationship between personality characteristics on health during the initial coronavirus lockdown in the UK and to evaluate perceived support and the role of gender in these relationships. We hypothesised that feelings of loneliness would mediate the relationship between personality and health, that social support would act as a buffer of direct and indirect effects to influence personality on self-reported health, and that differentiation by gender would be observed in which social support benefitted men to a greater degree than women.




2. Materials and Methods


2.1. Participants and Recruitment


A sample of five hundred and thirty younger adults aged 18–32 years (Mage = 25.42, SD = 4.13, 61.3% (n = 325) = female) was drawn from a broader project (N = 565) that examined impacts of social isolation during the pandemic on sexual well-being and intimacy [45,46] in participants living in the UK. Inclusion criteria for the broader study required participants to be aged 18–32 years and living in the UK at the point of data collection. The current sample included those for whom complete data were available on all variables of interest for the present analysis and excluded 35 participants (six due to missing data on health DVs, 24 on IVs and one on gender, plus four participants who identified as non-binary). Anonymised study data are stored in Bournemouth University’s Online Research Data Repository (BORDaR). Almost half of the sample were educated to a degree level, over 80% were of White ethnicity, the majority (79.6%) lived with a partner or family member(s) and 30.2% were self-isolating at the time of the study (see Table 1). Age was not significantly correlated with either of the outcome variables. Significant differences were seen for education (p < 0.001) and self-isolation (p = 0.004) on self-reported general health (those in higher education groups and self-isolating reported better health) and for gender (p < 0.001) on impact on well-being (greater impact on well-being for women).




2.2. Measures


In addition to sociodemographic factors, self-report questionnaires were used to measure psychosocial factors and health as the key variables of interest.



Personality—Neuroticism and Extraversion. Twenty items, ten assessing extraversion (5 + vely keyed/5 − vely keyed) and ten assessing neuroticism (5 + vely keyed/5 − vely keyed), were sourced from the International Personality Item Pool (IPIP) [47] adapted from the NEO measures (IPIP, 2019) [48]. Items were scored from 1 (very inaccurate) to 5 (very accurate). There was good internal consistency in the current sample (Cronbach’s α = 0.91 extraversion/0.88 neuroticism).



Loneliness and Isolation. Assessed using the UCLA Loneliness Scale, Version 3 [49], composing of 20 items (e.g., How often do you feel alone? How often do you feel isolated from others?) rated on a 4-point scale (1 = never to 4 = always). This standardised scale has high internal consistency (α coefficients reported as 0.89 to 0.94) with robust validity [49]. Higher scores indicate greater feelings of loneliness. Cronbach’s α coefficient for the current sample was 0.93.



Perceived Social Support. The Multidimensional Scale of Perceived Social Support, (MSPSS) [50] consisting of 12 items (e.g., There is a special person who is around when I am in need, I can count on my friends when things go wrong, I can talk about my problems with my family), was used to generate a perceived total mean support score and three four-item subscales to assess perceived support from a significant other, family and friends. The MSPSS has good internal consistency (α coefficients 0.72 total score, and respective subscales 0.72, 0.85 and 0.75) and construct validity [50] across a range of populations, including young adults [51,52]. Internal consistency in the current sample was high for the total and three subscales (Cronbach’s α = 0.92 total, 0.96 significant other, 0.93 family and 0.94 friends).



Self-Rated Health and Well-Being. Two brief single-item questions were used as measures of physical health and mental well-being. The physical health item utilised the general health question derived from the Short Form Health Survey (SF-36) [53], previously used as a single item to measure self-rated health accurately [54]. There is substantial evidence for single-item health questions of this type showing strong predictive power with mortality even when controlling for other health conditions [55] and of association with physiological immune markers of inflammation [56]. This item asked participants to rate “In general, would you say your health is…” on a 5-point response scale (5 = excellent to 1 = poor). A higher score indicates better general overall health. Subjective mental well-being was assessed as having an impact on well-being in relation to the experience of the COVID-19 situation, with participants asked, “To what extent is the current pandemic impacting on your sense of well-being?” with responses on a scale from 0 (not impacting at all) to 100 (impacting a lot). A higher score indicated a greater impact on well-being (poorer mental health).




2.3. Procedure


The study received prior approval from the Science, Technology and Health Research Ethics Panel at Bournemouth University. Participants were recruited through Prolific, an online participant recruitment website used for academic surveys and market research. They provided written informed consent to participate and completed all study questions via the survey hosting website, Qualtrics. Data was collected between 14–18 May 2020, seven weeks into the first strict UK social lockdown protocol. The questionnaire took between 20–45 min to complete, with a reimbursement of £3.75 on data submission.




2.4. Statistical Analysis


Preliminary analyses used t-tests for comparison of gender differences across psychosocial variables, and intercorrelations were examined disaggregated by gender. A series of regression-based analyses were then conducted to assess mediation and conditional moderated mediation effects using PROCESS [57] macro version 3.5.2 for SPSS (version 26.0). Mediation models (PROCESS model 4) examined the effect of loneliness on health with personality (extraversion, neuroticism) conceptualised as the independent variable (X), health (self-reported general health and impact on well-being) as the outcome (Y) and loneliness as the mediating variable (M). Separate models were conducted for the two health outcomes and two personality dimensions. Moderated mediation (PROCESS model 73) was then conducted to assess the indirect effects of personality on health via loneliness, conditional on the moderators of perceived support (W) and gender (Z) (Figure 1). Overall moderated mediation effects and three-way interactions (moderating effects of perceived social support and gender) on specific paths are reported. Independent models were run for each of the four support variables (total, significant others, family and friends) applied in combination with the health outcome and personality dimensions. All models adjusted for covariates of age, education level and isolating status.



Analyses were set at 5000 bootstrap samples, with mean centring of continuous variables that defined products and conditioning values for moderation as −1SD, mean and +1SD. Indirect and conditional effects of X on Y, with coefficient statistics of b (unstandardised beta), standard error of b (SE) and 95% confidence intervals used to interpret significance reported for each mediation, moderation and moderated mediation effect. Evidence of significance in simple mediation was assessed through the evaluation of indirect effects of X on Y and moderated mediation with social support and gender through the evaluation of pairwise contrasts between conditional indirect effects with interpretation of indirect effects of X on Y.





3. Results


3.1. Descriptive Analyses of Psychosocial Variables


Compared to men, women scored significantly higher on neuroticism and reported a significantly greater impact of the COVID-19 situation on their well-being. Men reported significantly lower perceived significant other and friend support compared to women (see Table 2). Intercorrelations disaggregated by gender revealed that for both genders, general health was significantly correlated with all psychosocial variables except perceived support from significant others for men (see Table 3). Impact on well-being was significantly correlated with neuroticism and loneliness for both genders; for women, a significant correlation was also observed between the impact on well-being and perceived support from family. The direction of effects was the same for both genders; extraversion and social support were positively associated with general health and negatively associated with impact on well-being, whilst neuroticism and loneliness were negatively associated with general health and positively linked to greater impact on well-being. For women, higher perceived support from all sources was associated with better general health and higher perceived family support was associated with less of an impact of the pandemic on well-being. However, for men, all perceived support variables, with the exception of support from significant others, were significantly correlated with general health, but none of the perceived support indices was associated with the impact of the pandemic on well-being.




3.2. Main Analyses


3.2.1. Mediation: Loneliness as a Mediator of Personality on Health


A significant indirect effect of extraversion on self-reported general health through loneliness was observed (see Supporting Information Figure S1 panel A); a higher level of extraversion was associated with a lower level of loneliness (path a), and this lower level of loneliness was linked to better reported general health (path b). The effect of neuroticism on general health was mediated by loneliness (see Supporting Information Figure S1 panel B); a higher score on neuroticism was associated with a greater level of loneliness (path a), and this higher level of loneliness was linked to poorer reported general health (path b). A direct effect (c′ path) was also seen for neuroticism but not for extraversion on general health (see Supporting Information Figure S1 panels B/A respectively). For the impact of the pandemic on self-reported well-being, extraversion was mediated by loneliness (see Supporting Information Figure S1 panel C); the negative relationship observed in path a between greater extraversion and lower levels of loneliness were associated with less of an impact on well-being. A direct effect (c’ path) of extraversion on well-being impact was also noted (see Supporting Information Figure S1 panel C). There was no significant indirect effect of loneliness as a mediator of neuroticism on well-being impact, but a significant direct effect (c′) of higher neuroticism on greater well-being impact was observed (see Supporting Information Figure S1 panel D). Indirect effects were consistent in adjusted and unadjusted models.




3.2.2. Moderated Mediation Analyses: Perceived Social Support and Gender as Moderators


With perceived social support (W) and gender (Z) as moderators in the mediation models with general health as the outcome, bootstrap confidence intervals of pairwise contrasts between conditional effects revealed no evidence in support of moderated mediation. Similarly, moderated mediation was not supported for models including extraversion (X) on well-being impact (Y). For models in which neuroticism (X) was the antecedent and impact on well-being (Y) was the outcome variable, support for a mediation effect (via loneliness) moderated by both perceived support and gender was found for perceived friend support but not for perceived total, significant other or family support (Supporting Information Table S1 shows pairwise contrasts). Mean and high but not low levels of perceived friend support moderated the neuroticism–loneliness–well-being relationship in men and not women (see Supporting Information Table S2 for conditional indirect effects). For men, a higher score on neuroticism was associated with a greater impact of the pandemic on well-being via loneliness when support from friends was perceived as higher. The full statistical model is given in Supporting Information Figure S2. Effects were consistent in unadjusted models with the exception of perceived support total, which reached significance only in the unadjusted model and showed the same pattern as found for perceived friend support.



Three-way interactions were also observed for this neuroticism–loneliness–well-being model, in which the moderators (perceived friend support and gender) influenced the relationship between variables on specific paths (Table 4).



The conditional interaction between neuroticism × perceived friend support and loneliness (indirect path a7i) was significant for men (adjusted p = 0.029) and not for women (adjusted p = 0.398). Conditional effects of neuroticism on loneliness were significant at each level of friend support for both men and women, with higher neuroticism and less perceived support associated with greater loneliness (see Supporting Information Table S3). At low and mean levels of perceived friend support, men scoring low on neuroticism reported greater loneliness than women. We observed the largest magnitude of effect in men when perceived support from friends was high, indicating that in men, the perception of greater friend support was less able to moderate the negative effects of neuroticism on loneliness than in women (Figure 2a).



A significant three-way interaction was also seen between neuroticism and well-being impact (direct path c7′). The conditional interaction between neuroticism × perceived friend support on well-being impact was significant for men (adjusted p = 0.015) but not significant for women (adjusted p = 0.062). For men, conditional effects of neuroticism on the impact of the pandemic on well-being were significant only at low values of perceived friend support, whilst for women, conditional effects were seen at all levels of friend support (See Supporting Information Table S4). Opposing crossover effects were observed for men and women. At low levels of perceived friend support, men showed a significant positive association of higher neuroticism on greater impact on well-being, whilst at high levels of perceived friend support, the relationship between neuroticism and well-being impact showed a non-significant negative association with almost no variation (Figure 2b). For women, at each level of friend support, higher levels of neuroticism were consistently associated with a greater impact on well-being, including a significant positive association between neuroticism and impact on well-being when perceived friend support was high.






4. Discussion


The goal of the current study was to examine the psychosocial mechanism of loneliness as a mediator between personality and health, subject to moderation by perceived social support and gender, within the context of the social and physical restrictions of the first pandemic lockdown in the UK. As hypothesised, evidence was found for loneliness as a mediator of personality on self-rated health, specifically, as a mediator between extraversion and general health and well-being impact, and between neuroticism and general health. Contrary to hypotheses, loneliness did not significantly mediate the relationship between neuroticism and the impact of the pandemic on well-being. Examination of perceived social support and gender as moderators of loneliness-mediated relationships between personality and health supported our hypothesis that perceived social support would act as a buffer of these mediation effects with differentiation by gender. Moderated mediation effects were observed only in the neuroticism–loneliness–well-being impact model, where perceived social support from friends moderated this relationship in men but not in women. Examination of specific moderation paths highlighted that with respect to loneliness, men who had a higher score on neuroticism were less able to benefit from the perception of greater support from friends compared to women; with respect to well-being, men who were higher on neuroticism were less sensitive than women to the negative impact of perceived low levels of friend support.



In comparison with women, men scored significantly lower on neuroticism and reported lower levels of perceived social support from all sources, although this difference was significant only for significant other and friend support. Both men and women ranked significant other as the greatest source of support, followed by friends and then family. This accords with findings reported for women’s friend support [38,39] and work in patients with a depressive disorder where women reported higher levels of significant other support than men [40]. Whilst there was no significant difference between men and women in self-rated general health or loneliness, women reported a significantly greater impact of the pandemic lockdown on their well-being, consistent with recent reports highlighting specific sociodemographic groups as being more vulnerable during the coronavirus pandemic, including women and young adults in the UK and internationally [14,17,18,21,22].



Unstratified by gender, higher scores on extraversion were indirect, via loneliness, associated with better self-rated general health and less of an impact of the pandemic on well-being, whereas higher scores on neuroticism were indirectly associated with poorer self-rated general health but not with impact on well-being. Consistent with work linking loneliness and the personality characteristics of extraversion and neuroticism [31], this supports the notion that neuroticism incurs an innate sensitivity to detect and respond to negative social stimuli that may increase feelings of loneliness and negative health outcomes [32]. Recent research during the pandemic lockdown has reported negative rather than expected positive relationships between the impact of the situation on daily life and loneliness [13], interpreted as a positive consequence of restrictions on increased support and cohesion during difficult times. The current findings view loneliness from the perspective of a mediator and include personality as a driving factor in the effects of loneliness on self-rated health. Loneliness was found only to mediate the relationship between neuroticism and self-rated general health, similar to other findings reported [32], but not between neuroticism and well-being impact specific to the pandemic. It is possible that loneliness has a less complex relationship as a mediator of extraversion on self-reported health and neuroticism on physical health than as a mediator of neuroticism on well-being, particularly under socially stressful circumstances. Findings of the moderated mediation analyses support this interpretation as the neuroticism–loneliness–well-being mediation model was significant only when perceived friend support and gender were included as moderators. That perceived support and gender acted as moderators of the indirect effect of neuroticism on well-being impact via loneliness furthers understanding of how social support perception is operationalised across genders and becomes differentially translated with respect to self-rated well-being effects. Findings indicate that for men higher on the personality dimension of neuroticism, the impact of the pandemic on their well-being was worse if they perceived themselves to have greater support, and these effects were mediated through feelings of loneliness. This gendered perspective adds to previous work that has controlled for sex in the analysis of relationships between neuroticism, loneliness and subjective health [32] rather than including it as a variable of interest and sheds light on important differences.



Whilst there is a large body of evidence in which perceived social support has been acknowledged as a key psychosocial factor influencing health outcomes, the mechanisms involved in this health-providing relationship are largely unclear [4], and social support is noted to have “one of the messiest literatures in psychology” [7] (p. 276). Findings in the current study are relevant within the framework of social safety theory [7] and align with other work examining processes involved in the balance and regulation of emotion in response to the pandemic [58]. Consistent with previous work that has highlighted the importance of considering the role of neuroticism in both mortality and mental and physical morbidity [59], an examination of specific component paths found the personality dimension of neuroticism to interact with the perception of friend support to influence loneliness and well-being. Further gendered effects were found in these analyses, which extend previous work on neuroticism and help to elucidate the differential mechanisms by which it might exert an influence. Compared to women, men scoring higher on neuroticism benefitted less from the perception of greater friend support, showing higher levels of loneliness, yet in relation to their well-being, they also showed comparatively lower sensitivity to a perceived lack of friend support. Consistent with previous work [41], women reported higher levels of all types of perceived social support than men, and this was particularly so for friend support. Yet, the potential beneficial effect of this on loneliness and well-being showed greater nuance than previously reported findings in which men tended to benefit more from some social relationships than women [42]. In the current study, it was the lack of sensitivity to low levels of friend support rather than the benefits of its presence that was associated with health impact. When taken together, our findings suggest that men who are higher on neuroticism are less affected by both the positive and negative effects of perceived friend support with respect to loneliness and well-being. There appears to be a gendered difference in those scoring higher on neuroticism, in which men function as social barometers to a lesser degree than women, and this is associated with the negative outcome of greater loneliness but also the positive outcome of better well-being. Whilst stress was not directly measured in this study, findings fit within the classic stress-buffering hypothesis of social support [60]. Having greater perceived friend support buffered the heightened sensitivity to negative social stimuli characteristic of neuroticism but to a lesser extent in men compared to women; perceived friend support was less able to buffer the socially sensitive characteristic of neuroticism against the experience of loneliness in men. The counterpart of this buffering insensitivity is consistent with what some authors [25] refer to as the social aggravation effect, in which social support fails or where support is itself a cause of stress. In the current findings, men who were higher in neuroticism were more able to resist the negative impacts of higher levels of perceived friend support as well as perceived low levels of friend support, whereas for women high in neuroticism, perceiving that they had more friend support was associated with a greater impact on their well-being. This suggests that women experienced social aggravation to a greater degree than men and that men were less sensitive to the negative effects of perceived low levels of friend support. These findings emphasise the need to include gender differences when untangling the complexity of social support perception on loneliness and well-being and to challenge assumptions about the benefits of support and whom the support may benefit, particularly with respect to the source of support.



Limitations and Future Work


Whilst moderated mediation analyses enabled an in-depth exploration of gendered effects of perceived social support and loneliness in the COVID-19 context, it is acknowledged that the cross-sectional design of this study limits the strength of inferences that can be drawn. Longitudinal work is needed to examine such effects over time and across contexts in which support restrictions may provide insight into the effects of perceived support on health. More specifically, a comparison between these findings that focus on the start of the pandemic and subsequent effects at a later stage during the post-pandemic return to relative normalcy would be of value. Furthermore, a population containing broader ethnic and racial identity should be considered in future work. In the current study, our attention was on younger adults, given the importance of this age group with respect to loneliness and opportunities for intervention, but this also limits the findings. Further work is needed that examines moderation by gender and perceived support on personality–loneliness–health and well-being across different waves of the lifespan to examine age-specific relevance and whether these relationships are dynamic over time and amenable to change. This work was conducted during a viral pandemic which provided a petri-dish for examination of biopsychosocial effects on health and well-being. However, due to the nature of physical distancing and necessary social separation, the use of social support assessment that relates to the frequency and type of social interactions that are often presumed to be in-person was not feasible. A comparison of gendered effects of received as well as perceived support is needed to understand fully the relationships suggested here. The fact that participants received remuneration during a time of potential financial hardship may also have influenced the population sampled, although this is unlikely given the modest amount provided. Despite the proven predictive power of self-report single-item measures in longitudinal work in particular, this study was limited by the use of brief self-report health outcome measures. Future work that uses a greater range of more extensive health outcome measures, including biological markers of disease outcome, is warranted to assess the significance of these findings.





5. Conclusions


The findings of this study provide insight into the gendered effects of perceived support on health and well-being, highlighting the role of perceived friend support in relation to the experience of loneliness as a mediator of personality on well-being. Results suggest that situations such as that seen in the recent pandemic lockdown challenge understanding of the mechanisms through which social support becomes operationalised. The gender differences noted in regard to neuroticism suggest that men and women function as differential social barometers. Men higher on neuroticism experienced the disadvantage of being less able to benefit from lower loneliness when they perceived greater support from friends, yet the advantage of being less sensitive to the negative impact on their well-being when they perceived low levels of friend support. Findings provide valuable theoretical insight with the potential to inform interventions to reduce loneliness and improve health and well-being.
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Figure 1. Conceptual moderated mediation model showing effects of personality on health via loneliness. Indirect effect of loneliness (mediator) by perceived social support (moderator) and gender (moderator) conceptualised to carry the effect of personality on health. 
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Figure 2. (a) Regression of loneliness on neuroticism at three levels of perceived support from friends by gender; (b) regression of well-being on neuroticism at three levels of perceived support from friends by gender. Values are plotted using simple slopes equations of the regression for conditional effects of perceived support at three levels, for men (left) and women (right). 






Figure 2. (a) Regression of loneliness on neuroticism at three levels of perceived support from friends by gender; (b) regression of well-being on neuroticism at three levels of perceived support from friends by gender. Values are plotted using simple slopes equations of the regression for conditional effects of perceived support at three levels, for men (left) and women (right).



[image: Ijerph 19 07986 g002]







[image: Table] 





Table 1. Sociodemographic Characteristics of the Sample (n = 530).
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	Variable
	Mean (SD)
	%
	n





	Age (years)
	25.42 (4.13)
	-
	-



	Gender identity b
	
	
	



	    Female
	
	61.3
	325



	    Male
	
	38.7
	205



	Education a
	
	
	



	    Below degree level
	
	35.1
	186



	    Undergraduate degree
	
	43.2
	229



	    Postgraduate level
	
	20.6
	109



	    Prefer not to say
	
	1.1
	6



	Ethnicity
	
	
	



	    White (British, Irish, other)
	
	82.8
	439



	    White Mixed/multiple
	
	3.5
	27



	    Asian (Indian, Pakistani, Bangladeshi, Chinese)
	
	8.8
	47



	    Black/African/Caribbean
	
	3.1
	16



	    Other
	
	0.2
	1



	Country of residence
	
	
	



	    United Kingdom
	
	66.8
	354



	    England
	
	27.5
	146



	    Scotland
	
	3.2
	17



	    Wales
	
	1.5
	8



	    Northern Ireland
	
	0.9
	5



	Living situation
	
	
	



	    Live alone
	
	6.8
	36



	    Live with partner
	
	41.7
	221



	    Live with family
	
	37.9
	201



	    Live with friends/shared accommodation
	
	9.6
	51



	    Other
	
	4.0
	21



	Relationship status
	
	
	



	    Single
	
	30.9
	164



	    Casual relationship
	
	7.0
	37



	    Serious relationship
	
	61.7
	327



	    Prefer not to say
	
	0.4
	2



	Currently isolating due to COVID-19 a

    Yes
	
	30.2
	160



	Considered a key worker

    Yes
	
	21.3
	113







a Indicates significant differences of characteristic on dependent variable of self-reported general health (education, p < 0.001; isolating, p = 0.004) and b impact on well-being (p < 0.001).
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Table 2. Descriptive data for psychosocial and health outcome variables by gender.
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Variable

	
Mean (SD)

	
t (528)

	
p




	

	
Women (n = 325)

	
Men (n = 205)

	

	






	
Personality

	

	

	

	




	
  Extraversion

	
29.15 (8.78)

	
28.57 (8.63)

	
0.756

	
0.450




	
  Neuroticism

	
31.61 (7.97)

	
27.80 (8.05)

	
5.35

	
<0.001




	
Loneliness

	
46.21 (10.40)

	
46.29 (10.41)

	
−0.87

	
0.931




	
Perceived social support

	

	

	

	




	
  Total

	
5.36 (1.22)

	
5.15 (1.25)

	
1.83

	
0.068




	
  Significant other

	
5.63 (1.61)

	
5.33(1.71)

	
2.02

	
0.044




	
  Family

	
5.08 (1.54)

	
5.05(1.60)

	
0.18

	
0.854




	
  Friends

	
5.36 (1.44)

	
5.08 (1.37)

	
2.22

	
0.027




	
Health

	

	

	

	




	
  General

	
3.49 (0.87)

	
3.57 (0.95)

	
−1.01

	
0.313




	
  Impact on well-being

	
62.89 (21.31)

	
52.49 (24.72)

	
4.97

	
<0.001
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Table 3. Intercorrelations of key study variables disaggregated by gender.
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	Variable
	1
	2
	3
	4
	5
	6
	7
	8
	9





	1. Extraversion
	_
	−0.30 ***
	0.23 ***
	0.15 **
	0.12 *
	0.30 ***
	−0.43 ***
	0.15 **
	0.09



	2. Neuroticism
	−0.34 ***
	_
	−0.26 ***
	−0.13 *
	−0.31 ***
	−0.18 ***
	0.55 ***
	−0.38 ***
	0.40 ***



	3. Support total
	0.31 ***
	−0.44 ***
	_
	0.81 ***
	0.81 ***
	0.77 ***
	−0.64 ***
	0.24 ***
	−0.05



	4. Support SO
	0.21 **
	−0.260 ***
	0.82 ***
	_
	0.47 ***
	0.43 ***
	−0.48 ***
	0.14 **
	−0.00



	5. Support Family
	0.24 **
	−0.380 ***
	0.82 ***
	0.47 ***
	_
	0.45 ***
	−0.46 ***
	0.24 ***
	−0.11 *



	6. Support Friends
	0.32 ***
	−0.440 ***
	0.77 ***
	0.45 ***
	0.48 ***
	_
	−0.59 ***
	0.20 ***
	−0.01



	7. Loneliness
	−0.47 ***
	0.650 ***
	−0.71 ***
	−0.51 ***
	−0.55 ***
	−0.66 ***
	_
	−0.32 ***
	0.20 ***



	8. Health General
	0.18 **
	−0.380 ***
	0.24 **
	0.13
	0.28 ***
	0.17 *
	−0.28 ***
	_
	−0.26 ***



	9. Well-being impact
	−0.04
	0.28 ***
	−0.09
	−0.05
	−0.08
	−0.10
	0.26 ***
	−0.22 **
	_







Results for females (n = 325) are shown above the diagonal; results for males (n = 205) are shown below the diagonal. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001.
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Table 4. Coefficients Across Models for Moderation Effects of Support × Gender on Specific Paths.






Table 4. Coefficients Across Models for Moderation Effects of Support × Gender on Specific Paths.





	

	
Consequent Variable = Loneliness (M) (Specific Path a7i)




	
Antecedent Variables (X × W × Z)

	
Unadjusted

	
Adjusted a






	
Neuroticism

	
b (SE)

	
t

	
95% CI

	
p

	
b (SE)

	
t

	
95% CI

	
p




	
   × Support Total

× Gender

	
0.122 (0.055)

	
2.228

	
[0.015, 0.230]

	
0.026

	
0.106 (0.055)

	
1.914

	
[−0.003, 0.215]

	
0.056




	
   × Support SO

× Gender

	
0.081 (0.049)

	
1.666

	
[−0.015, 0.177]

	
0.096

	
0.067 (0.049)

	
1.357

	
[−0.030, 0.163]

	
0.175




	
   × Support Family × Gender

	
0.035 (0.051)

	
0.681

	
[−0.065, 0.135]

	
0.496

	
0.017 (0.051)

	
0.334

	
[−0.084, 0.118]

	
0.739




	
   × Support Friend

× Gender

	
0.114 (0.051)

	
2.240

	
[0.014, 0.215]

	
0.026

	
0.116 (0.052)

	
2.232

	
[0.014, 0.218]

	
0.026




	
Consequent variable = Impact on Well-Being (Y) (specific pathc7′)




	
   × Support Total

× Gender

	
−0.103 (0.233)

	
−0.443

	
−0.561 to 0.354

	
0.658

	
−0.216 (0.237)

	
−0.910

	
[−0.682 to 0.250]

	
0.363




	
   × Support SO

× Gender

	
0.255 (0.177)

	
1.442

	
−0.092 to 0.602

	
0.150

	
0.202 (0.178)

	
1.130

	
[−0.149 to 0.553]

	
0.259




	
   × Support Family × Gender

	
−0.074 (0.173)

	
−0.429

	
−0.414 to 0.266

	
0.668

	
−0.131 (0.175)

	
−0.750

	
[−0.474 to 0.212]

	
0.454




	
   × Support Friend × Gender

	
−0.504 (0.203)

	
−2.482

	
−0.904 to −0.105

	
0.013

	
−0.628 (0.206)

	
−3.051

	
[−1.033 to −0.224]

	
0.002








SO = Significant other. a Adjusted for covariates of age, education level and isolating status. Statistically significant interactions presented in bold.
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