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Attention for environmental risk factors is not new @ESC

Hippocrates in On Airs, Waters and Places (400 BC):
“Whoever wishes to investigate medicine should properly consider
the seasons of the year, and what effects of them produces.”

“When one comes into a city to which he is a stranger, he should
consider its situation, how it lies as to the winds and the rising of
the sun: for its influence is not the same whether it lies to the north
or the south, to the rising or to the setting sun.”
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averaged between 1980 and 2016. Regions with statistically significant deviations from a stationary climate are highlighted with bold frames.

Robinson, Climate and Atmospheric Science (2021) P
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Air pollution Ambient temperature

Strong evidence

PM2.5 & stroke, SO, & AF CO & AFE NO, & IHD events Suggestive evidence

Temperature for CYD mortality

Heat for CVD mortality, combined CVD mortality

Cold for CVD mortality, CeVD mortality, ICH morbidity,
combined CVD mortality

Highly suggestive evidence

PM2.5 for M, IHD meortality, CeVD mortality, CVD mortality, CVD events,
stroke events. PM 10 for AFE

MO, for CVD mortality, ICH mertality, CHD mortality

Meta-meta-analyses per 10 pg/m’ increase LMahty sepHwei avidance

PM2.5 & IHD mortality: 1.64 (1.62 to 1.66) Sloss s Ll L e
PM2.5 & CVD mortality: 1.06 (1.04 to 1.08)
NO2 & CeVD mortality: 1.01 (0.98 to 1.05)

Current evidence on built environment and CVD

MEDLIME, EMBASE, CINAHL, Scopus, CDSR, JBl, and PROSPERC till April | 6th, 202 |
3304 Records after duplicates removed
51 Studies included in qualitative synthesis

4 meta-meta-analysis Studies included in quantitative synthesis

Gaps found in light pollution, food & physical activity environment, urbanisation

Strong evidence Suggestive evidence
Aircraft traffic noise increase the risk of CVD mortality Greenspace lower the risk of CVD mortality

ﬁ Residential noise Green space

Liu et al. European Journal of Preventive Cardiology (2023) 30, 1801-1827



Systematic review Associations between the neighbourhood food
environment and cardiovascular disease in adults

We searched 3 databases,
screended 5,915 records,

and included 15 studies
MEDLIMNE @ I
EMBASE

CINAHL

Current evidence suggests that

Higher FFRD is associated with higher
CVD/CVD mortality.

Most studies were conducted

in North-America and Europe ® 0O
9 studies examined fast-food

restaurant density (FFRD) and 4
fast-food restaurant availability

Other exposures were food service
restaurants, healthy food outlets,
and a food access score.

Effect sizes were small, but important given
the large population that is exposed.

Research is needed to assess other aspects of the food environment besides fast-food. Meijer et al. European Journal of
The use of standardized measures will improve study comparability. Preventive Cardiology (2023) 30, PY
Different geographic, cultural and socio-economic contexts should be investigated. 1840-1850




Economic and Social
Disadvantage

Social Relationships
and Norms

Crime and Safety

Social Cohesion and
Social Capital

Civic Participation
and Engagement

Glucose metabolism-related
risk factors

Cardiovascular health-related
risk factors

Metabolic and inflammatory-
related risk factors

CVD risk
scores
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B Worse sacial environment is associated with increased risk of cardiometabolic disease
W Bettersocial environment is associated with increased risk of cardiometabolic disease
B Mo effect

@ESC

Abreu et al. SSM popul Health (2023)
25, 101559



Economic and Social Disadvantage OR[%% CI]
OVD it s o= 10, £ = 0% 3 0 1541132, 181]
Metabolic and inflammatory-related risk factors (n = 6, & a7%) ’ 1.31[0.93,1.84)
Gllcose metabolism-telated risk actors (=5, = 36%) ’ 191[1.56,2.32)
Cardiovascular health-related ik factors =3, F = 0%) ‘ 1.06(1.00,1.12]

Abreu et al. SSM popul Health (2023) 25, 101559

Economic and Social Disadvantage

1.13[0.92, 1.40]
1.14 [0.89, 1.44]
1.20 [0.34, 4.18]
1.29[0.98, 1.69]

1.59[1.11, 2.28] I
1.1610.82, 1.

1.09 [0.85, 1.41]
1.03[0.98, 1.09]
12320 R1 _34A7]

1.31[1.08, 1.59]

Hypertensive diseases (n=17, >=99%) ’
Diabetes mellitus (n=19, I2=96%) ’
CVD (unspecified) (n=6, 1°=96% )= —
Ischaemic heart diseases (n=12, I2=76%) ‘
l Heart failure (n=6, 1>=92%) R
TOKE (N=0, 1'=8205) E—
Social Relationships and Norms
Hypertensive diseases (n=11, I2=84%) ‘
Diabetes mellitus (n=3, 1>=0%) ¢
Ischaemic heart diseases (n=14, [°=82%) <D
Stroke (=8, ’=72%) —ll—
Civic Participation and Engagement
Hypertensive diseases (n=3, 1>=0%) -l
Crime and Safety
Hypertensive diseases (n=4, I2=0%) ‘
Social Cohesion and Social Capital
Hypertensive diseases (n=4, 12=66%) ’
! o SE < e KL CHD | wors SES = ncroasad ok o WO |
025 1 4

Odds Ratio

117 [0.67, 2.04]

1.41[0.90, 2.21]

1.08[0.92, 1.27]

1.03[0.81, 1.32]

Abreu et al. Submitted
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Built environment and physical activity =~ ©°°

$.5.9-9. @ /Y In general, these seven factors

f:f:f:f: [ ’&‘ are positively associated with
Yititits 27NN walking in adults.

Population density Retail & service density Land use mix

Studies often examine built

| . environmental characteristics in

— '. isolation, but do not consider

‘7 (] that people are exposed to

Street connectivity Green space density Sidewalk density multiple factors at the same

o time.

i Lam et al. ) Behav Nutr Phys Act 2022;19:50.

Public transport
density



Composite approach: walkability index ®esc

The index represents the degree to which
neighbourhoods are conducive to
walking (0 (low) — 100 (high)).

The index can be calculated for buffer
zones around addresses, postal code
areas and neighbourhoods.

Lam et al. ) Behav Nutr Phys Act 2022;19:50.




Walkability index and physical activity

Dutch national travel survey .
Total walking:

8.5 minutes (95% CI=7.0 — 9.9)
I 10% Discretionary walking:
8.5 minutes/day (95% Cl=6.8 — 10.2)

Increase in walkability in 150m buffer zones
around the center of residential six-digit

postal codes Non-discretionary walking:
6.9 minutes/day (95% Cl=5.1 - 8.7)

Results were consistent across other buffers
Lam et al. Int J Behav Nutr Phys Act 2022;19(1):50.



Geoscience and Health Cohort Consortium
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Timmermans et al. BMJ Open 2018;8(6):e021597.
Lakerveld et al. Int J Health Geogr. 2020 13;19(1):49

Cahor profils

Dper accenx

BM] Open Cohort profile: the Geoscience and
Health Cohort Consortium (GECCO) in

the Netherlands
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Obesogenic Built environmental CharacterisTics (OBCT) index

Food environment Walkability
NN '

Y

Lam et al. Obesity. 2023 Jan;31(1):214-224



OBCT index and health outcomes

10% increase in OBCT index is associated
with higher BMI, higher systolic blood
pressure, higher prevalence of
overweight/obesity and higher prevalence
of hypertension.

Meijer et al. Submitted.

Obesity PR (95% Cl)

DIS 1.00 (0.99 to 1.01)
HELIUS 1.03 (1.00 to 1.06)
TMS 1.06 (1.00 to 1.12)

Lifelines & 1.08 (1.06 to 1.09)
HS -1.09 (0.98 to 1.22)

Pooled
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Koopman et al. BMC Public Health 2012, 12:617

Cardiovascular comorbidity

Non-cardiovascular comorbidity

c) Coronary heart disease

PAD
8% 2.9
(2.6 to 3.2])

HF
13% 3.8
(3.6 to &£.2])

Stroke
T% 1.5
1.3 to 1.&])

Hearing
T% 1.1
(0.9 to 1.3]

Depression
10% 1.3
(1.2 to 1.4)

Back/neck
problems
26% 1.4
(1.4 to 1.5)

21% 1.1
(1.0 to 1.2)

(1.4 to 1.6]

Low wision

29%
1.5 (1.4 to 1.6]

Ostecarthritis
2&% 1.4
1.3 to 1.4)

COoOPD
16% 2.0
1.9 to 2.1)

Osteoporosis
8% 1.0
(0.9 to 1.21

Buddeke et al. BJGP(2019),2398
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Definition ecosyndemic: @Esc

The ecosyndemic model is an extension of the syndemic theory that
focuses on how the physical environment interacts with health conditions
as well as shape the context for enhanced interaction between health
conditions.

Four ecosyndemic rules:

1.

2.
3.
4

Disease clustering

Disease interaction

Harmful social conditions drive interactions

The physical environment is actively interacting with health
conditions on an individual and population level.



Housing price quartile, NL Quartiles of % overweight, NL
Quartiles of Hierarchical OBCT index, NL

Housing price quartile, Ams.

_ Environmental High risk Environmental low risk

OBCT Hi Lo

SES Low Hi

Overweight Hi Lo Hi Lo

Categories Syndemic Resilient sensitive Privileged
n 341 635 194 481
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TAKE HOME MESSAGES @Esc

* Climate change will burden CVD patients

* Abundance of evidence available showing the harm of
environmental exposures on CVD-> clinicians also should take a role
in dealing with this problem.

* Effect size on individual level might seem small but the entire
population is exposed-> large public health consequences

 Big steps have been made but there is further room for
improvement in this researhc field (e.g combining exposures)

* Prevention is challenging though ecosyndemic way of thinking might
open up new avenues
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