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Can proximity to blue spaces and cooling centers buffer

outside, potentially leading to physical inactivity. Multiple adapta-
tion strategies are needed as heat stresses are heterogeneous by
socio-demographic groups. This study examined whether proximity
to blue spaces (river, sea, or lake) and cooling centers (library, com-
munity center, or shopping mall) can buffer the adverse impacts of
extreme heat on walking steps.
Methods: We utilized a nationwide cohort dataset of smartphone
application users in Japan, including daily step count records from
April 26 to October 25, 2023. We also connected socio-demographic
information from survey questionnaires (October or December
2022) and geospatial information such as daily temperature and
residential proximity to blue spaces and cooling centers. We cate-
gorized the exposure to heat based on a daily maximum of Wet Bulb
Globe Temperature: normal days (lower than 28 degrees Celsius),
days with heat (28-31), and days with extreme heat (31 or higher).
We conducted multilevel mixed-effect linear regression analyses to
examine effect modification by proximity to blue spaces and cooling
centers (living within 500m or not). We repeated the analyses strat-
ifying by socio-demographic groups (gender, age, and income).
Results: Among 16,691 participants overall, on days with extreme
heat, living close to blue spaces was associated with 30 (95% CI: 6-
54) more steps than living far from blue spaces. This pattern was
evident in men, young adults, and middle or high-income groups.
Proximity to cooling centers did not show effect modification over-
all. However, it was associated with higher steps for older adults on
days with heat and lower steps for women and young adults on days
with extreme heat compared to normal days.
Conclusions: Living close to blue spaces may buffer the adverse
impacts of extreme heat on walking steps. Proximity to cooling
centers may work similarly for older adults only.
Key messages:
• Living close to blue spaces may buffer reduction in walking steps
under extreme heat.

• Cooling centers can be shelters against heat for older adults.

Abstract citation ID: ckaf161.952
Combined effect of extreme heat and particulate matter
on daily mortality in mainland Portugal
Filipa Canha

F Canha1, A Leite2,3, V Gaio2,3, SP Silva2
1Public Health Service, Local Health Unit Almada-Seixal, Almada, Portugal
2Department of Epidemiology, Instituto Nacional de Saúde Doutor Ricardo Jorge,
Lisbon, Portugal
3Public Health Research Centre, ENSP, CHRC, LA-REAL, CCAL, NOVA University
Lisbon, Lisbon, Portugal
Contact: filipa.canha@ulsas.min-saude.pt

Rising temperatures and air pollution in the context of climate
change pose increasing health risks. Evidence suggests a synergistic
effect between heat and PM, but few areas of Portugal have been

studied. This study aimed to assess the interaction effect of extreme
heat and PM on daily mortality across mainland Portugal. We con-
ducted a two-stage time series analysis for the summers (May-
September) from 2003 to 2023, using daily data on maximum tem-
perature, mean PM10 and PM2.5 concentrations separately, and all-
cause mortality across all mainland districts. Extreme heat and high
PM levels were defined as values above the 90th percentile. To ac-
count for delayed effects, a 7-day moving average was used for PM,
and distributed lag non-linear models (DLNM) with a 10-day lag for
temperature. In the first stage, we estimated cumulative relative risks
(cRR) of the interaction between exposures on mortality, using the
minimum mortality temperature (MMT) and high PM as reference.
District cRR were pooled using a random-effects meta-analysis, with
the European Deprivation Index (EDI-PT) as a meta-predictor. An
interaction effect between extreme heat and high PM pollution on
mortality was found in most districts. cRR ranged from 1.01 (95%
CI: 0.93; 1.11) to 1.35 (95% CI: 1.17; 1.56) for extreme heat and high
PM2.5, and from 1.02 (95% CI: 0.86; 1.22) to 1.34 (95% CI: 1.16;
1.55) for extreme heat and PM10, compared with MMT and high
PM. The overall interaction effect in mainland Portugal, for temper-
atures at the 90th percentile, both showed an overall cRR of 1.03
(95% CI: 1.01; 1.05). EDI-PT was excluded as it did not explain the
heterogeneity between districts. There is a synergistic effect between
extreme heat and PM on mortality in Portugal. This highlights the
need to integrate this evidence into public health measures, enhanc-
ing health surveillance systems to better monitor and respond to the
joint effects of extreme heat and air pollution.
Key messages:
• Extreme heat and air pollution have a synergistic effect on mor-
tality across Portugal, highlighting the need for climate-adaptive
public health strategies.

• Findings support enhancing health surveillance systems to better
monitor and respond to the combined effects of extreme heat and
air pollution on mortality.
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Background: In Kazakhstan, disparities between urban and rural
regions may impact post-transplant well-being. This study examined
the urban-rural gap in psychological well-being after KTx and
explored whether healthcare access and treatment adherence medi-
ate this relationship.
Methods: A cross-sectional survey was conducted among 223 KTx
recipients. Well-being was measured using the WHO-5 Index. Other
variables included ability to follow treatment, access to medications,
post-transplant monitoring, and consultations. One-way ANOVA,
correlation, and mediation analyses were used to evaluate group
differences and indirect effects.
Results: Patients in national-level cities had the highest well-being
and service access, while rural patients reported the lowest monitor-
ing and greater consultation difficulties. Post-hoc analyses con-
firmed significant rural-urban differences. Well-being correlated
positively with treatment adherence (r¼ 0.413, p<.001) and mon-
itoring (r¼ 0.181, p¼.007), and negatively with medication access
issues (r¼-0.177, p¼.008) and consultation barriers (r¼-0.292,
p<.001). Though the direct link between residence and well-being
was not significant (p¼.356), mediation analysis revealed significant
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