
effects of mining-induced earthquakes in the Northern
Netherlands and study the heterogeneity of the effect across
socioeconomic status (SES).
Methods:
Large-scale individual health data is from the Dutch Lifelines
biobank and cohort study with 148,700 participants from the
Northern Netherlands. Earthquake data is from Royal
Netherlands Meteorological Institute. The main health out-
comes are housing-related stress, depression, anxiety, and self-
assessed health. The key independent variable is accumulated
peak ground velocity. We use an individual-level fixed effects
model to assess the health effects of induced earthquakes by
controlling individual heterogeneity, especially migration
preference. Further, we add the interaction terms of accumu-
lated PGV and education level into the regression model to
analyze the different effects of earthquakes across SES.
Results:
We find an association between living in high-exposure areas
and housing-related stress. The results also show that for each
additional noticeable earthquake (PGV>0.5 cm/s), the prob-
ability of getting anxiety increases by 1.04% on average.
Moreover, the number of noticeable earthquakes
(PGV>0.5 cm/s) has an adverse impact on self-assessed
health. After adding the interaction terms, considerable
health effects disparities were observed between SES, with the
highest health effects of earthquakes in the lowest SES groups.
Conclusions:
Our results indicate that the long-run effects of sequences of
small shocks are more significant than previously believed. The
low SES group was the most vulnerable population to induced
earthquakes.
Key messages:
� This paper aims to estimate the causal effects of mining-

induced earthquakes on health by employing large-scale
panel data from the Lifelines biobank and cohort study in
the Northern Netherlands.

� Our findings suggest that exposure to repeated earthquakes
has a negative effect on housing-related stress, anxiety, and
self-rated health.
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Background:
Air pollution is a major public health threat and has been
linked to various adverse health effects including respiratory
and cardiovascular diseases. Fine particulate matter (PM2.5)
and coarse particulate matter (PM10) are two major
components of air pollution that are significant contributors
to these health outcomes. With the advent of low-cost sensors,
accurate measurement of exposure has become possible,
allowing for better assessment of the impact of air pollution
exposure on human health.
Methods:
To investigate the association between air pollution exposure and
illnesses resulting in hospital visits, IoT sensors were deployed in
Ulaanbaatar, Mongolia, to measure PM2.5 and PM10 levels from
2018-2021. Health data was obtained from the Mongolian
National Center for Public Health. Multivariable logistic regres-
sion models were used to estimate overall odds ratios for the
associations between daily PM2.5 and PM10 exposure and the
occurrence of illnesses, adjusting for age and sex.
Results:
The unadjusted odds ratio for the association between PM10
exposure and acute respiratory illnesses was 1.3, while the

unadjusted odds ratio for PM2.5 exposure was 1.2; decreasing
to 1.2 and 1.1 respectively after adjusting for age and sex
(p < 0.05). These findings are consistent with previous studies
and highlight the significant impact of air pollution on the
occurrence of acute respiratory illnesses. The use of IoT sensors
allowed for accurate assessment of air pollution exposure in
the study population.
Conclusions:
This study provides further evidence of the detrimental effects
of air pollution on human health, particularly on the
occurrence of acute respiratory illnesses. These findings
highlight the importance of continued efforts to reduce air
pollution levels. Accurate measurement of exposure rates using
IoT sensors can aid in identifying and addressing sources of air
pollution to improve the quality of life for individuals and
communities affected by this health threat.
Key messages:
� This study shows the significant impact of air pollution on

acute respiratory illnesses, highlighting the importance of
reducing air pollution levels.

� Accurate measurement of air pollution exposure using IoT
sensors can aid in identifying and addressing sources of air
pollution to improve public health.
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Issue/problem:
Variation exists in the degree to which public health
organisations are taking action on climate change and health.
However, all countries must effectively and rapidly operatio-
nalise climate and health strategy in order to protect national
and global population health. Among the challenges, public
health systems can have difficulty in conceiving practical ways
of taking action.
Description of the problem:
Our objective was to develop a resource to support public
health organisations in identifying how they can begin to
address the issue of climate change and health. It was
important for the resource to be balanced in terms of
providing tangible examples whilst being sufficiently high
level so as to enable translation to different contexts. The
method involved using the World Health Organization’s
essential public health operations (EPHOs) as a framework
upon which to describe suggested actions on climate change
and health. A collection of expert reports on climate and health
were selected and each of the ten EPHOs were cross-referenced
against these.
Results:
The results are illustrated in a spider diagram in which
examples of public health activities are written around the
ten standard icons of the EPHOs, and shown connected to
these by adjoining and interconnected lines. The visual
nature of the diagram is planned to assist the user in more
readily appreciating the relevance of climate and health
activities in the wider context of the conventional public
health agenda.
Lessons:
To our knowledge, potential climate change and health
activities have not been mapped to the EPHOs before. Users
are encouraged to adapt the diagram as a living document in
their own organisations and to update it iteratively, as well as
in the light of new published expert recommendations on
climate and health. Since the model is based on the WHO
EPHOs and contains only high level examples, it is hoped it
could prove relevant across settings and countries.
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