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Resumen

Background/Objectives: Loneliness affects physical and mental health, yet most studies/interventions focus
on individuals rather than environments. The concept of lonelygenic environments highlights how certain
settings may be linked to loneliness. Emerging evidence suggests that green space may reduce loneliness.
This study examines the association between residential green space and loneliness in adults in Porto,
Portugal and explores potential effect modifiers.

Methods: A total of 657 participants from the EPIPorto cohort were included. Loneliness was assessed in
Follow-up 5 (2022) using the Portuguese version of the UCLA Loneliness Scale, including its dimensions:
social isolation (reflecting a lack of social network) and affinities (reflecting a lack of belonging).
Surrounding residential greenness was measured using the Normalized Difference Vegetation Index (NDVI),
calculated within 100 m, 300 m, and 500 m network buffers around each participant's home. Associations
between NDVI and loneliness were estimated with negative binomial regression models, treating the scale
score as a count variable (total scale, affinities, social isolation). Logistic regression models were also fitted
by dichotomizing the outcome (scores > 32 indicating higher levels of loneliness). Effect modification by
sex, marital status, cohabitation status, and garden ownership was assessed through multiplicative interaction
terms. All models were adjusted for potential confounders identified through a directed acyclic graph.

Results: Living in areas with higher surrounding vegetation within a 100 m buffer was significantly
associated with a lower risk of loneliness [aRR (95%CI = 0.528 (0.296, 0.943)], even after adjusting for
potential confounders. Similar trends were observed for 300 m and 500 m buffers [0.507 (0.243, 1.060) and
0.523 (0.227, 1.209), respectively], despite the non-statistically significant associations. When examining the
loneliness scale subdomains, both showed an inverse association with NDVI within all buffer sizes, although
significance was limited to the affinities’ domain within the 100 m buffer [0.469 (0.229, 0.955)]. Adjusted
logistic regression models showed consistent but not-significant associations between high loneliness levels
and NDVI at any buffer distance. No evidence of effect modification was found.

Conclusions/Recommendations: Greater green space within 100 m of the home was associated with lower
loneliness, suggesting a protective effect of nearby residential greenness. This association was not observed
at larger buffers or in logistic models. Further research is needed to clarify underlying mechanisms.
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