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Abstract Loneliness, as a well-established risk factor of mental health, has been strongly associated
with low subjective well-being (SWB). However, less is known about potential boundary conditions
that may ameliorate this ‘dark side” of loneliness. Social connections are critical to well-being from
the standpoint that the lack of belonging was detrimental to human survival in the evolutionary
past. We thus hypothesized that loneliness would exert a more pronounced influence on people’s
SWB when the need for others (social resource) is perceived to be high-the presence of
environmental harshness. With a particular focus on urban (i.e., Seoul) residents who are presumed
to be more vulnerable to loneliness, two studies examined whether feeling lonely matters less to
SWB under favorable environmental conditions. As expected, loneliness was less harmful to the
SWB of individuals who perceived their surroundings as relatively secure and favorable (Study 1).
We then experimentally replicated the results by exposing people to cues of either a harsh (e.g.,
images of scarcity) or a favorable environment (Study 2).
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1. Introduction

Belonging is a fundamental human need [1-3], and the perception of unmet or threatened social
needs leads to feelings of pain known as loneliness [4,5]. Loneliness, as a risk factor of mental health,
has been strongly associated with low subjective well-being (SWB); lonely individuals tend to
experience lower levels of positive emotion and life satisfaction [6-8], and are more vulnerable to
negative emotional experiences [9,10] than their less lonely counterparts. Lonely individuals even
perceive their life as less meaningful [11]. This negative association between loneliness and SWB has
been corroborated by both daily experience sampling studies and longitudinal investigations [12,13].
Although there has been considerable research on how loneliness undermines happiness, the
potential boundary conditions that can mitigate this ‘dark side” of loneliness are not well understood.

Social connections are critical to well-being from the standpoint that the lack of belonging was
detrimental to human functioning in the evolutionary past [1,14]. Social bonds protect individuals
against harsh environmental conditions by providing nutrition, shelter, security, and caregiving [15],
making other individuals a vital ‘resource’ for survival. Belonging brings advantages, while isolation
carries significant drawbacks, including even the risk of mortality [16]. Not surprisingly, the
experience of social pain activates neural regions linked to physical pain processing that is crucial for
human survival [17]. Thus, individuals vigilantly monitor their inclusionary status and react strongly
to signs of social isolation [18], as it is assumed to signal a lack of adequate resources for survival in
a given environment [19,20].

Loneliness indeed reflects a sense of vulnerability and insecurity [21,22], which drives
individuals to seek resources as a way to cope with life challenges [19,23,24]. Social connections have
historically been the primary resource relied upon [25], but alternatives do exist. Money, for example,
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can serve as a social substitute by enhancing self-sufficiency and reducing dependence on others
[26,27]. Lonely individuals, lacking sufficient social resources, often display a strong inclination
towards pursuing money [28], and even the mere thought of money can alleviate social pain [29].
Similarly, possessing power grants individuals the capacity to acquire resources independently
without relying on social connection or cooperation [30-32]. Power has also been found to diminish
feelings of loneliness [33] and enhances resilience in the face of risks [34-36]

These findings support the idea that when safety is ensured through alternative means within a
given environment, individuals become less sensitive to social disconnection. In a study by Huang
and colleagues [37], for example, it was demonstrated that lonely individuals assigned to an
‘invulnerability” condition in which they imagined possessing superpowers that protected them from
physical harm showed a decreased desire for social connection compared to those in control
conditions. This suggests that the negative impact of loneliness on SWB may vary depending on the
perceived threat within the surrounding environment. Indeed, the perceived sense of safety in one’s
environment plays a crucial role in human well-being [38]. Individuals who view their environment
favorably generally report higher levels of life satisfaction and experience better health outcomes
[39,40]. Conversely, individuals who perceive their surroundings as unsafe and threatening are more
likely to experience negative health outcomes [41-43], and tend to exhibit higher levels of loneliness
compared to their counterparts [44—46]. Given that environmental threat amplifies the need for social
resources and their benefits, it is hypothesized that the negative impact of loneliness on SWB would
be mitigated in relatively benign and favorable environments.

In summary, with a particular focus on residents of a densely populated urban area (i.e., Seoul),
who are assumed to be more vulnerable to loneliness due to high levels of competition [47,48], two
studies examined whether feeling lonely matters less to SWB in favorable environmental conditions.
Study 1 utilized a panel dataset that included information on loneliness, perceived environmental
safety, and SWB. Study 2 aimed to experimentally verify the results of Study 1 by manipulating the
perception of environmental safety.

2. Study 1

A correlational study was conducted to provide initial evidence supporting our hypothesis. We
predicted that the relationship between loneliness and SWB would be relatively weaker in
environments perceived as benign (vs. threatening).

2.1. Participants

This study utilized the ‘Seoul Survey Urban Policy Index Survey,” which incorporated data
collected by the Korean Statistical Office to evaluate the quality of life of citizens in Seoul. The data
collection period spanned from September 6th to November 8th, 2021, and involved conducting
household interviews with Seoul residents aged 15 and above. The total sample size of household
members was 40,441 (19,041 males, 21,400 females). Their age groups consist of 1,570 individuals in
their teens (3.9%), 4,243 in their 20s (10.5%), 8,734 in their 30s (21.6%), 9,189 in their 40s (22.7%), 7,606
in their 50s (18.8%), and 9,099 individuals aged 60 and above (22.5%).

2.2. Measurement

Within the questionnaire, we analyzed the following items: loneliness, perceived environmental
safety, and SWB. Two items were used to measure loneliness (“I sometimes feel lonely in my
relationship with family,” “I sometimes feel lonely in my relationship with people other than
family”). Participants responded on a 5-point scale (1 = not at all, 5 = very much), and the ratings were
averaged to create a single index of loneliness (M = 2.86, SD = 0.89; o = .84). Next, perceived
environmental safety was assessed by asking participants to report the extent to which they perceive
their environments as threatening across 4 categories as follows: economic environment (i.e.,
economic crisis, unemployment; M = 3.86, SD = 0.77; a = .75), natural environment (i.e., natural
disasters, infectious diseases; M = 3.79, SD = 0.78; a = .57), social environment (i.e., accidents, violent
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crimes, social conflicts, and corruption; M = 3.77, SD = 0.73; a = .80), and internet environment (i.e.,
cyber security, personal information leakage; M =3.71, SD = 0.84; a = .74). Participants responded on
a 5-point scale (1 = not at all, 5= very severe), and the ratings were reverse coded and averaged to create
a single index of perceived environmental safety (M = 2.22, SD = 0.64; a = .88). Lastly, SWB was
assessed by asking participants about their level of happiness across 5 life domains (i.e., Health,
financial status, relationships with relatives and friends, family life, and work life). The scale ranged
from 0 (most unhappy) to 10 (most happy), and the average value (M = 6.43, SD =1.65; a = .91) was used
for the analysis.

2.3. Results

As expected, loneliness was negatively correlated with perceived environmental safety (r =-.12,
p <.001) and SWB (r = -.30, p < .001). Perceived environmental safety was positively correlated with
SWB, r=.11, p <.001. To test whether the negative relationship between loneliness and SWB decreases
with higher perceived environmental safety, the SPSS indirect macro program (Model 1: simple
moderation analysis; bootstrap 10,000) was employed [49]. Loneliness was entered as the
independent variable, perceived environmental safety as the moderating variable, and SWB as the
dependent variable.

The results revealed a significant main effect of loneliness on SWB, b =-0.53, SE = 0.01, p <.001,
Clos [-0.55, -0.51]. Similarly, the main effect of perceived environmental safety on SWB was also
statistically significant, b = 0.23, SE = 0.01, p <.001, Clos [0.20, 0.26]. More importantly, the expected
interaction effect was observed, b = 0.28, SE = 0.01, p <.001, Clos [0.26, 0.31], indicating that the level
of perceived environmental safety moderated the loneliness-SWB relationship. As shown in Figure
1, loneliness was negatively related to the SWB of individuals with low perceived environmental
safety (-1 SD), b=-0.71, SE = 0.01, p <.001, Clos [-0.73, -0.69]. By contrast, this association was weaker
in individuals with relatively high perceived environmental safety (+1 SD), b = -0.35, SE = 0.01, p <
.001, Clss [-0.37, -0.33].
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Figure 1. SWB (subjective well-being) as a function of loneliness and perceived environmental safety
(Study 1).

3. Study 2

In Study 1, loneliness appeared less harmful to happiness when individuals were in relatively
favorable environments. Study 2 aimed to experimentally manipulate perceptions of environmental
safety to establish its causal role. In this study, we particularly focused on resource availability
(scarcity vs. abundance), which was identified as the top-ranked environmental threat perceived in
Study 1. Recognized as one of the most fundamental challenges faced by humans [50], scarcity
significantly influences people’s heightened value placed on social belongingness [51,52]. Based on
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this, we posited that primed resource abundance would mitigate the negative association between
loneliness and SWB.

3.1. Participants

We aimed to recruit young adults aged 20-39 from diverse backgrounds. We predetermined our
sample size based on a power analysis for a one-way ANOVA (power = .80, f2=.025) [53]. We adjusted
the number upward to account for the possibility of having to discard some cases, and 90 individuals
participated via online survey platforms. Six participants were excluded due to missing values,
leaving a final sample of 84 (female =57.1%, Mage =24.06, SDage = 3.94). The majority were single (58.8%)
and 41.2% were married or living together.

3.2. Materials and Procedure

After consent, participants reported their demographic characteristics (gender, age, and
relationship status). Next, embedded within several filler questions (e.g., “Where do you prefer to
spend your vacation, beach or mountain?”), loneliness was measured using a 10-item version of the
revised UCLA loneliness scale (e.g., “I lack companionship,” “I feel left out”) on a 7-point scale (1 =
never, 7 = often) [54]. 10 items (a = .83) were averaged to create a single index of loneliness.

Participants were then randomly assigned to either the scarcity (n = 43) or the abundance (n =
41) condition. Participants were shown a series of 10 resource-related photos, presented in a
randomized order within conditions. In the scarcity condition, participants viewed photos depicting
scarcity (e.g., fields devastated by drought and famine), while participants in the abundance
condition viewed photos depicting abundance (e.g., fields full of crops and fresh fruits). To ensure
that the priming procedure successfully induced differences in the perceptions of resource
availability, participants were asked to rate their perceived scarcity of resources (“How scarce do you
perceive the resources at this moment?”; adapted from [55]) on a 7-point scale ranging from 1 (not at
all) to 7 (very much).

They then completed the 12-item Scale of Positive and Negative Experience (SPANE) as a
measure of their affective well-being (Positive affect: a = .83, Negative affect: a = .82) [56]. Although
this scale was developed to measure affect at the trait level, we adapted it to measure state-level affect,
asking participants to report their current emotions (see [57]; 1 = not at all, 7 = extremely). To assess life
satisfaction, we employed the Satisfaction With Life Scale (SWLS) [58], comprised of five items asking
respondents to rate their overall life satisfaction using a 7-point scale (1 = strongly disagree, 7 = strongly
agree, o. = .87). The SWB score was computed by combining positive affect, negative affect, and life
satisfaction.

3.3. Results

Manipulation check. As expected, participants reported higher levels of perceived resource
scarcity in the scarcity (M = 4.48, SD = 0.98) than in the abundance condition (M = 3.52, SD = 0.91),
£(82) = 4.63, p < .001, d = 1.02. There were no significant differences between the conditions in overall
positive affect (p = 0.56) or negative affect (p = 0.20).

Main analysis. We examined whether the loneliness-SWB relationship varies by the primed
environmental safety (scarcity vs. abundance). The moderating effect was analyzed using the
PROCESS macro (Model 1, 10,000 bootstrapped samples) [49]. The results indicated a significant main
effect of loneliness on SWB, b =-3.04, SE = 0.79, p < .001, Clos [-4.62, -1.47], while the main effect of
primed environmental safety was not significant, b =-0.11, SE = 0.45, p = .81, Clos [-1.00, 0.78]. More
importantly, we found that the primed environmental safety moderated the relationship between
loneliness and SWB, b = 1.02, SE = 0.49, p < .05, Clos [0.04, 2.00]. As shown in Figure 2, loneliness
negatively predicted SWB for participants in both the scarcity and the abundance conditions, but the
association was stronger in the scarcity condition (abundance condition: b =-1.00, SE = 0.34, p < .01,
Clss [-1.68, -0.32], scarcity condition: b =-2.02, SE = 0.36, p <.001, Clss [-2.73, -1.31]).


https://doi.org/10.20944/preprints202308.0854.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 August 2023 d0i:10.20944/preprints202308.0854.v1

5

101 S Primed

Environmental Safety
Scarcity

g 5 - AN Abundance
7 ™~

0 -

1 2% 3 4 5
Loneliness

Figure 2. SWB (subjective well-being) as a function of loneliness and primed environmental safety
(Study 2).

We further examined the moderation effect for each sub-factor of SWB. As for the positive affect
(PA), we found that the main effect of loneliness was statistically significant, b =-1.43, SE = 0.35, p <
.001, Clos [-2.13, -0.73], confirming a negative relationship between loneliness and PA. The main effect
of primed environmental safety was not significant, b = 0.29, SE = 0.20, p = .15, Clos [-0.11, 0.69]. The
moderation effect of primed environmental safety on the loneliness-PA link was statistically
significant, b = 0.68, SE = 0.22, p < .01, Clss [0.24, 1.11]. Although loneliness was negatively related to
PA in the scarcity condition, b = -0.76, SE = 0.16, p < .001, Cles [-1.07, -0.44], this relationship
disappeared in the abundance condition, b = -0.08, SE = 0.15, p = .60, Clos [-0.38, 0.22]. As for the
negative affect (NA), we found a significant main effect of loneliness, b = 0.67, SE = 0.32, p < .05, Cls
[0.03, 1.32], whereas the main effect of primed environmental safety was not significant, b = 0.22, SE
= 0.18, p = .23, Clss [-0.14, 0.58]. The moderation effect of primed environmental safety on the
loneliness-NA link was not significant, b = -0.05, SE = 0.20, p = .81, Clss [-0.45, 0.35]. As for life
satisfaction, the main effect of loneliness was statistically significant, b = -0.94, SE = 0.37, p < .05, Clss
[-1.68, -0.19], whereas the main effect of primed environmental safety was not significant, b =- 0.18,
SE =0.21, p = 40, Clos [-0.60, 0.24]. The moderation effect of primed environmental safety on the
relationship between loneliness and life satisfaction was not significant, b =0.30, SE=0.23, p = .21, Clss
[-0.17, 0.76]. Overall, our findings suggests that experimentally primed environmental safety
primarily mitigated the negative association between loneliness and PA, within the broader context
of SWB.

4. Discussion

As the severity and pervasiveness of loneliness increase, it is crucial to explore strategies for
mitigating its negative consequences. Focusing on individuals residing in Seoul, this study
discovered that individuals’ perception of environmental safety could serve as a protective factor,
reducing the negative association between loneliness and SWB. Specifically, individuals who
perceived their living environments as relatively safe (vs. threatening) reported a smaller decrease in
SWB related to loneliness (Study 1). Furthermore, experimentally inducing resource abundance (vs.
scarcity), identified as the most prioritized aspect of environmental safety in Study 1, weakened the
negative link between loneliness and SWB (Study 2).

Loneliness’s reduced impact on SWB in benign environments aligns well with the recent
functional perspective on interpersonal relationships, which proposes that other individuals serve as
instrumental means for achieving important goals [59-61]. While traditionally understood as a social
phenomenon resulting from unmet affiliation needs, loneliness may extend to encompass broader
domains relevant to survival goals, indicating overall vulnerability or diminished adaptive fitness
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within specific environments [19,20,62]. It seems that the influence of social connectedness or its
absence may diminish when one’s survival can be ensured through alternative substitutes, such as
money, power, and a favorable environment [29,33,37,63].

This study uncovers new boundary conditions that can alleviate the detrimental effects of
loneliness. Although previous research has primarily focused on individual-level characteristics
associated with loneliness, this study sheds light on the role of macro-level environmental perception.
This approach is in line with the recent trend that emphasizes the significance of ecological conditions
as fundamental factors shaping individuals’ thoughts, emotions, and behaviors [64,65]. For instance,
regional characteristics have been found to play a vital role in various psychological outcomes,
including health [66], life satisfaction [67], depression [68], and prosocial behavior [69]. By
highlighting the significance of environmental safety in modulating the consequences of loneliness,
this study suggests potential macroscopic prevention strategies, such as improving walkability,
increasing the presence of green spaces, and enhancing security against criminal activities within
urban areas [70-72].

Our findings open several promising avenues for future research. Firstly, recent studies have
highlighted the role of the environment in fostering a sense of belonging [63,73,74], suggesting that
lonely individuals may place a greater value on their surroundings as a whole. While it is well-
established that lonely individuals exhibit heightened prosocial behavior in their pursuit of social
connections [75,76], exploring whether this heightened prosociality extends to include non-human
entities such as the environment and promotes pro-environmental behaviors would be fruitful.
Secondly, the moderating effect of environmental safety on loneliness may be influenced by an
individual’s socioeconomic status (SES). Given that individuals with lower and higher SES
significantly differ in their vigilance towards environmental threats [77], it is plausible that
environmental safety may more effectively mitigate the adverse impact of loneliness among those
with lower SES. Examining the interplay among environmental safety, SES, and loneliness can
provide valuable insights into the complex nature of loneliness and guide targeted interventions for
individuals of varying SES levels.

Limitations should also be acknowledged. Firstly, the generalizability of our findings may be
constrained by our focus on residents of densely populated urban areas, and it would be desirable to
replicate the study in diverse settings. Secondly, further investigation is needed to uncover the
underlying mechanisms of the observed effects. One possibility is that environmental safety directly
alleviates the threats associated with social isolation. As hypothesized, the distressing feelings linked
to loneliness act as a signal of vulnerability to threats [19], and the urgency of this signal may diminish
in a safe environment [37,45,46], leading to a reduced decline in hedonic well-being. Alternatively, a
safe and resource-rich environment may indirectly facilitate social interaction and connectivity (e.g.,
by increasing a sense of control, correcting cognitive biases, etc.), thereby mitigating the negative
effects of loneliness [78,79] and disrupting the vicious cycle of loneliness [21,80].

Author Contributions Ji-eun Shin: Conception and design, acquisition of data, drafting and revising the article;
Hyunseop Han: drafting the article and acquisition of data; Eunjung Park: analysis and interpretation of data;
Jeoung-Gil Suh: interpretation of data; Hoon-Seok Choi: revising the article. All authors reviewed the results
and approved the final version of the manuscript.

References

1. Baumeister, R.; Leary, M. The need to belong: Desire for interpersonal attachments as a fundamental
human motivation. Psychol. Bull. 1995, 117, 497-529.

2. Diener, E.; Seligman, M.E. Very happy people. Psychol. Sci. 2002, 13, 81-84.

3. Diener, E.; Seligman, M.E.; Choi, H.; Oishi, S. Happiest people revisited. Perspect. Psychol. Sci. 2018, 13,
176-184.

4. Cacioppo, J.T.; Patrick, W. Loneliness: Human nature and the need for social connection; WW Norton &
Company: New York, NY, USA, 2008.

5. Perlman, D.; Peplau, L.A. Toward a social psychology of loneliness. Pers. Relatsh. 1981, 3, 31-56.


https://doi.org/10.20944/preprints202308.0854.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 August 2023 d0i:10.20944/preprints202308.0854.v1

6.  Cacioppo, ].T.; Hawkley, L.C.; Kalil, A.; Hughes, M.E.; Waite, L.; Thisted, R.A. Happiness and the invisible
threads of social connection: The Chicago Health, Aging, and Social Relations Study. In The science of well-
being; M. Eid., R. Larsen., (Eds).; Guillford: New York, USA, 2008; pp. 195-219.

7. Lyubomirsky, S.; Tkach, C.; DiMatteo, M.R. What are the differences between happiness and self-esteem.
Soc. Indic. Res. 2006, 78, 363-404.

8. Newman, D.B.; Sachs, M.E. The negative interactive effects of nostalgia and loneliness on affect in daily
life. Front. Psychol. 2020, 11, 2185.

9.  Cacioppo, J.T.; Hughes, M.E.; Waite, L.].; Hawkley, L.C.; Thisted, R.A. Loneliness as a specific risk factor
for depressive symptoms: cross-sectional and longitudinal analyses. Psychol. Aging 2006, 21, 140-151.

10. Meng, J.; Wang, X.; Wei, D.; Qiu, J. State loneliness is associated with emotional hypervigilance in daily life:
a network analysis. Pers. Individ. Differ. 2020, 165, 110154.

11. Stillman, T.F.; Baumeister, R.F.; Lambert, N.M.; Crescioni, A.W.; DeWall, C.N.; Fincham, F.D. Alone and
without purpose: Life loses meaning following social exclusion. . Exp. Soc. Psychol. 2009, 45, 686-694.

12. Teneva, N.; Lemay, E.P. Projecting loneliness into the past and future: implications for self-esteem and
affect. Motivation & Emotion 2020, 44, 772-784.

13.  VanderWeele, T.J.; Hawkley, L.C.; Cacioppo, ]J.T. On the reciprocal association between loneliness and
subjective well-being. Am. . Epidemiol. 2012, 176, 777-784.

14. Li,N.P.; Kanazawa, S. Country roads, take me home... to my friends: How intelligence, population density,
and friendship affect modern happiness. Br. J. Psychol. 2016, 107, 675-697.

15. Heinrich, L.M.; Gullone, E. The clinical significance of loneliness: A literature review. Clin. Psychol. Rev.
2006, 26, 695-718.

16. DeWall, C.N.; Deckman, T.; Pond Jr, R.S.; Bonser, I. Belongingness as a core personality trait: How social
exclusion influences social functioning and personality expression. J. Pers. 2011, 79, 1281-1314.

17. Eisenberger, N.I; Lieberman, M.D.; Williams, K.D. Does rejection hurt? An fMRI study of social exclusion.
Science 2003, 302, 290-292.

18. Pickett, C.L.; Gardner, W.L. The Social Monitoring System: Enhanced Sensitivity to Social Cues as an Adaptive
Response to Social Exclusion; Psychology Press: New York, NY, USA, 2005; pp. 213-226.

19. Ferris, L.J.; Jetten, ].; Hornsey, M.].; Bastian, B. Feeling hurt: Revisiting the relationship between social and
physical pain. Rev. Gen. Psychol. 2019, 23, 320-335.

20. Leary, M. R;; Springer, C. A. Hurt Feelings: The neglected emotion. In Behaving badly: Aversive behaviors in
interpersonal relationships; R. M. Kowalski (Ed.); American Psychological Association: Washington, DC,
USA, 2001; pp. 151-175.

21. Cacioppo, J.T.; Hawkley, L.C.; Ernst, ].M.; Burleson, M.; Berntson, G.G.; Nouriani, B.; Spiegel, D. Loneliness
within a nomological net: An evolutionary perspective. J. Res. Pers. 2006, 40, 1054-1085.

22. Hawkley, L.C.; Preacher, K]J.; Cacioppo, J.T. Loneliness impairs daytime functioning but not sleep
duration. Health psychol.2010, 29, 124-129.

23. Pieters, R. Bidirectional dynamics of materialism and loneliness: Not just a vicious cycle. J. Consum. Res.
2013, 40, 615-631.

24.  Shrum, L.; Chaplin, L.N.; Lowrey, T.M. Psychological causes, correlates, and consequences of materialism.
Consum. Psychol. Rev. 2022, 5, 69-86.

25.  Zhou, X.; Gao, D.-G. Social support and money as pain management mechanisms. Psychol. Ing. 2008, 19,
127-144.

26. Vohs, K.D.; Mead, N.L.; Goode, M.R. The psychological consequences of money. Science 2006, 314, 1154-
1156.

27. Wang, X.; Chen, Z.; Krumhuber, E.G. Money: An integrated review and synthesis from a psychological
perspective. Rev. Gen. Psychol. 2020, 24, 172-190.

28. Duclos, R,; Wan, E'W,; Jiang, Y. Show me the honey! Effects of social exclusion on financial risk-taking. J.
Consum. Res. 2013, 40, 122-135.

29. Zhou, X.; Vohs, K.D.; Baumeister, R.F. The symbolic power of money: Reminders of money alter social
distress and physical pain. Psychol. Sci. 2009, 20, 700-706.

30. Fast, N.J.; Gruenfeld, D.H.; Sivanathan, N.; Galinsky, A.D. Illusory control: A generative force behind
power's far-reaching effects. Psychol. Sci. 2009, 20, 502-508.

31. Keltner, D.; Gruenfeld, D.H.; Anderson, C. Power, approach, and inhibition. Psychol. Rev. 2003, 110, 265-
284.


https://doi.org/10.20944/preprints202308.0854.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 August 2023 d0i:10.20944/preprints202308.0854.v1

32. Teng, F.; Chen, Z.; Poon, K.-T.; Zhang, D ; Jiang, Y. Money and relationships: When and why thinking about
money leads people to approach others. Organ. Behav. Hum. Decis. Process. 2016, 137, 58-70.

33. Waytz, A.; Chou, E.Y.; Magee, ].C.; Galinsky, A.D. Not so lonely at the top: The relationship between power
and loneliness. Organ. Behav. Hum. Decis. Process. 2015, 130, 69-78.

34. Abbott, D.H.; Keverne, E.B.; Bercovitch, F.B.; Shively, C.A.; Mendoza, S.P.; Saltzman, W.; Snowdon, C.T.;
Ziegler, T.E.; Banjevic, M.; Garland Jr, T. Are subordinates always stressed? A comparative analysis of rank
differences in cortisol levels among primates. Horm. Behave. 2003, 43, 67-82.

35. Carney, D.R.; Cuddy, A.J.; Yap, A.J. Power posing: Brief nonverbal displays affect neuroendocrine levels
and risk tolerance. Psychol. Sci. 2010, 21, 1363-1368.

36. Sherman, G.D.; Lee, ].].; Cuddy, A.J.; Renshon, J.; Oveis, C.; Gross, ].J.; Lerner, J.S. Leadership is associated
with lower levels of stress. Proc. Nati. Acad. Sci. 2012, 109, 17903-17907.

37. Huang, J.Y.; Ackerman, ].M.; Bargh, J.A. Superman to the rescue: Simulating physical invulnerability
attenuates exclusion-related interpersonal biases. J. Exp. Soc. Psychol. 2013, 49, 349-354.

38. Zeng, E; Dong, Y.; Yan, L.; Lin, A. Perceived Safety in the Neighborhood: Exploring the Role of Built
Environment, Social Factors, Physical Activity and Multiple Pathways of Influence. Buildings 2022, 13, 2.

39. Baldock, K.L.; Paquet, C.; Howard, N.J.; Coffee, N.T.; Taylor, A.W.; Daniel, M. Gender-specific associations
between perceived and objective neighbourhood crime and metabolic syndrome. PLoS One 2018, 13,
€0201336.

40. Mouratidis, K. Compact city, urban sprawl, and subjective well-being. Cities 2019, 92, 261-272.

41. Macintyre, S.; Ellaway, A. Ecological approaches: rediscovering the role of the physical and social
environment. Soc. Epidemiol. 2000, 9, 332-348.

42. Chandola, T. The fear of crime and area differences in health. Health & place 2001, 7, 105-116.

43. Lorenc, T.; Clayton, S.; Neary, D.; Whitehead, M.; Petticrew, M.; Thomson, H.; Cummins, S.; Sowden, A;
Renton, A. Crime, fear of crime, environment, and mental health and wellbeing: mapping review of
theories and causal pathways. Health & place 2012, 18, 757-765.

44. Bower, M,; Kent, J.; Patulny, R.; Green, O.; McGrath, L.; Teesson, L.; Jamalishahni, T.; Sandison, H.; Rugel,
E. The impact of the built environment on loneliness: A systematic review and narrative synthesis. Health
& Place 2023, 79, 102962.

45. Kearns, A.; Whitley, E.; Tannahill, C.; Ellaway, A. ‘Lonesome town’? Is loneliness associated with the
residential environment, including housing and neighborhood factors? J. Community Psychol. 2015, 43, 849-
867.

46. Luhmann, M.; Buecker, S.; Riisberg, M. Loneliness across time and space. Nat. Rev. Psychol. 2023, 2, 9-23.

47. Ellis, B.J.; Figueredo, A.J.; Brumbach, B.H.; Schlomer, G.L. Fundamental dimensions of environmental risk:
The impact of harsh versus unpredictable environments on the evolution and development of life history
strategies. Hum. Nat. 2009, 20, 204-268.

48. Hammoud, R.; Tognin, S.; Bakolis, I.; Ivanova, D.; Fitzpatrick, N.; Burgess, L.; Smythe, M.; Gibbons, J.;
Davidson, N.; Mechelli, A. Lonely in a crowd: investigating the association between overcrowding and
loneliness using smartphone technologies. Sci. Rep. 2021, 11, 24134.

49. Hayes, A.F. An Index and Test of Linear Moderated Mediation. Multivar. Behav. Res. 2015, 50, 1-22.

50. Shah, A K.; Mullainathan, S.; Shafir, E. Some consequences of having too little. Science 2012, 338, 682-685.

51. Qishi, S.; Komiya, A. Natural disaster risk and collectivism. J. Cross-Cult. Psychol. 2017, 48, 1263-1270.

52. Vandello, J.A.; Cohen, D. Patterns of individualism and collectivism across the United States. ]. Pers. Soc.
Psychol. 1999, 77, 279-292.

53. Faul, F.; Erdfelder, E.; Lang, A.-G.; Buchner, A. G* Power 3: A flexible statistical power analysis program
for the social, behavioral, and biomedical sciences. Behav. Res. Methods 2007, 39, 175-191.

54. Knight, R.G.; Chisholm, B.J.; Marsh, N.V.; Godfrey, H.P. Some normative, reliability, and factor analytic
data for the revised UCLA Loneliness Scale. ]. Clin. Psychol. 1988, 44, 203-206.

55. Fan, L, Li, X,; Jiang, Y. Room for opportunity: Resource scarcity increases attractiveness of range marketing
offers. J. Consum. Res. 2019, 46, 82-98.

56. Diener, E.; Wirtz, D.; Tov, W.; Kim-Prieto, C.; Choi, D.-w.; Oishi, S.; Biswas-Diener, R. New well-being
measures: Short scales to assess flourishing and positive and negative feelings. Soc. Indic. Res. 2010, 97, 143-
156.

57.  Sandstrom, G.M.; Dunn, E.W. Social interactions and well-being: The surprising power of weak ties. Pers.
Soc. Psychol. Bull. 2014, 40, 910-922.


https://doi.org/10.20944/preprints202308.0854.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 August 2023 d0i:10.20944/preprints202308.0854.v1

58. Diener, E.; Emmons, R.A.; Larsen, R.J.; Griffin, S. The satisfaction with life scale. J. Pers. Assess. 1985, 49, 71-
75.

59. Orehek, E.; Forest, A.L. When people serve as means to goals: Implications of a motivational account of
close relationships. Curr. Dir. Psychol. Sci. 2016, 25, 79-84.

60. Chandler, K.R.; Krueger, K.L.; Forest, A.L.; Orehek, E. Interested and instrumental: An examination of
instrumentality regulation with potential romantic partners. Pers. Soc. Psychol. Bull. 2023, 49, 197-214.

61. Cacioppo, S.; Bangee, M.; Balogh, S.; Cardenas-Iniguez, C.; Qualter, P.; Cacioppo, J.T. Loneliness and
implicit attention to social threat: A high-performance electrical neuroimaging study. Cogn. Neurosci. 2016,
7,138-159.

62. Hawkley, L.C.; Cacioppo, J.T. Loneliness matters: A theoretical and empirical review of consequences and
mechanisms. Ann. Behav. Med. 2010, 40, 218-227.

63. Yang, Y.; Wang, L.; Passmore, H.-A.; Zhang, ].; Zhu, L.; Cai, H. Viewing nature scenes reduces the pain of
social ostracism. J. Soc. Psychol. 2021, 161, 197-215.

64. Oishi, S. Socioecological psychology. Annual review of psychology 2014, 65, 581-609.

65. Matz, S.C,; Harari, G.M. Personality—place transactions: Mapping the relationships between Big Five
personality traits, states, and daily places. J. Pers. Soc. Psychol. 2021, 120, 1367-1385.

66. Yen, LH.; Michael, Y.L.; Perdue, L. Neighborhood environment in studies of health of older adults: a
systematic review. Am. J. Prev. Med. 2009, 37, 455-463.

67. Luhmann, M.; Murdoch III, J.C.; Hawkley, L.C. Subjective well-being in context: County-and state-level
socioeconomic factors and individual moderators. Soc. Psychol. Pers. Sci. 2015, 6, 148-156.

68. Airaksinen, J.; Hakulinen, C.; Elovainio, M.; Lehtiméki, T.; Raitakari, O.T.; Keltikangas-Jarvinen, L.; Jokela,
M. Neighborhood effects in depressive symptoms, social support, and mistrust: longitudinal analysis with
repeated measurements. Soc. Sci. Med. 2015, 136, 10-16.

69. Nai, J.; Narayanan, J.; Hernandez, I.; Savani, K. People in more racially diverse neighborhoods are more
prosocial. . Pers. Soc. Psychol. 2018, 114, 497-515.

70. Bergefurt, L.; Kemperman, A.; van den Berg, P.; Borgers, A.; van der Waerden, P.; Oosterhuis, G.; Hommel,
M. Loneliness and life satisfaction explained by public-space use and mobility patterns. Int. |. Environ. Res.
Public Health 2019, 16, 4282.

71. Maas, ].; Van Dillen, S.M.; Verheij, R.A.; Groenewegen, P.P. Social contacts as a possible mechanism behind
the relation between green space and health. Health & Place 2009, 15, 586-595.

72. Veen, EJ; Ekkel, E.D.; Hansma, M.R.; de Vrieze, A.G. Designing urban green space (Ugs) to enhance health:
A methodology. Int. |. Environ. Res. Public. Health. 2020, 17, 5205.

73. Poon, K.-T.; Teng, F.; Wong, W.-Y,; Chen, Z. When nature heals: Nature exposure moderates the
relationship between ostracism and aggression. |. Environ. Psychol. 2016, 48, 159-168.

74. Wang, D.; Ziano, I.; Hagger, M.S.; Chatzisarantis, N.L. Loudness perceptions influence feelings of
interpersonal closeness and protect against detrimental psychological effects of social exclusion. Pers. Soc.
Psychol. Bull. 2021, 01461672211015896.

75.  Bellucci, G. Positive attitudes and negative expectations in lonely individuals. Sci. Rep. 2020, 10, 1-9.

76. Hackenbracht, J.; Gasper, K. I'm all ears: The need to belong motivates listening to emotional disclosure. J.
Exp. Soc. Psychol. 2013, 49, 915-921.

77. Kraus, M.W.; Horberg, E.; Goetz, ].L.; Keltner, D. Social class rank, threat vigilance, and hostile reactivity.
Pers. Soc. Psychol. Bull. 2011, 37, 1376-1388.

78. Jennings, V.; Bamkole, O. The relationship between social cohesion and urban green space: An avenue for
health promotion. Int. ]. Environ. Res. Public. Health. 2019, 16, 452.

79. Pasanen, T.P.; White, M.P.; Elliott, L.R.; van den Bosch, M.; Bratman, G.N.; Ojala, A.; Korpela, K.; Fleming,
L.E. Urban green space and mental health among people living alone: The mediating roles of relational and
collective restoration in an 18-country sample. Environ. Res. 2023, 116324.

80. Cacioppo, ].T.; Hawkley, L.C. Perceived social isolation and cognition. Trends Cogn. Sci. 2009, 13, 447-454.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202308.0854.v1

