
comprised: a service provision programme with structured
actions, a network of public health stakeholders and an
information system shared between the stakeholders. The
programme includes the structural description of the facilities,
the study of the risk factors for the proliferation and spread of
Legionella, the drawing up of control plans based on the
HACCP system, analyses to determine and quantify Legionella,
preventive cleaning and disinfection, on-site advice for work-
ers, and training courses.
Results:
Regarding the improvement in the control of the health risk: -
In 2019, 905 facilities were controlled in 105 towns.
� In the last 8 years, the refurbishment of 239 facilities has

been carried out, involving a total investment of 2,075.857E.
� Reduction in the concentration of Legionella where more

exhaustive sampling is carried out.Regarding the technical
capacitation of personnel: 2.012 people on courses and
10.121 people in visits on-site.

Lessons:
Realising the importance of ensuring the co-responsibility of
facility managers. Adapting actions to be carried out in
facilities according to risk: the greater the risk, the greater the
effort.
Key messages:
� The application of an area-wide programme improves

facility risk management.
� Ensuring technical capacitation, incorporating improve-

ments based on common experiences and optimising
resources.
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Background:
Residents in a large area of the Veneto Region (North-Eastern
Italy) were exposed to perfluoroalkyl substances (PFASs) via
drinking water. Studies on the association between PFASs and
blood pressure (BP) levels are limited and results are
inconsistent. Using cross-sectional data from the Regional
health surveillance program, we aimed to quantify the
associations between PFAS serum concentrations and blood
pressure and hypertension prevalence.
Methods:
The study included 16,224 individuals aged 20-39 years.
Pregnant women (n = 327), participants with self-reported
diagnosis or under treatment (n = 296) or with missing
information on the selected covariates (n = 114) were excluded,
leaving 15,487 subjects. Hypertension (HYP) was defined as
any self-reported diagnosis, use of antihypertensive drugs, or
raised systolic/diastolic blood pressure (SBP)�140, DBP
�90 mmHg). Serum PFASs were measured by HPLC-MS.
Generalized additive models were used to investigate the
relation between each PFAS (perfluorooctanoic acid (PFOA),
perfluorooctane sulfonic acid (PFOS), perfluorohexane sulfo-
nic acid (PFHxS), and perfluorononanoic acid (PFNA)) ln
transformed and by decile, and SBP, DBP, HYP, adjusted for
potential confounders.

Results:
Both SBP and DBP increased significantly with an increase in
the ln-transformed serum PFASs concentration in a mono-
tonic way. The predicted increase in SBP and DBP were 1.62
(95% CI = 0.69, 2.55), 1.64 mmHg (95% CI = 0.96, 2.31) from
lowest to highest decile of PFOA. The associations were
stronger for SBP in men and DBP in women. One unit increase
in each ln-PFAS was positively associated with an increased
odds of HYP in men: PFOA OR = 1.07 (1.01-1.14), PFOS
OR = 1.18 (1.05-1.32), PFHxS OR = 1.11 (1.03-1.19), PFNA
OR = 1.19 (1.01-1.41).
Conclusions:
Our findings suggest that exposure to PFAS is associated with
increased blood pressure and thus may contribute as a risk
factor for the development of cardiovascular diseases.
Key messages:
� Serum PFASs were associated with raised systolic blood

pressure in men and diastolic blood pressure in women in a
large highly exposed young adult population.
� Serum PFASs were associated with raised prevalence of

hypertension in men.
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Background:
The connection in a local community has diluted in an aging
society, and the importance of intergenerational exchange has
increased for older adults’ health. Some positive effects of
intergenerational exchange have reported. For example, a
reciprocal intergenerational exchange contributes to better
mental health in later life. However, there is little evidence of
the relationship between neighborhood environments causing
intergenerational exchange and the health status of older
adults. This study investigated the association between
geographical accessibility to elementary school, enhancing
intergenerational exchange, and depression in older adults.
Methods:
The data were retrieved from the Japan Gerontological
Evaluation Study (JAGES) 2016, a population-based study of
independently living people �65 years old. The dependent
variable is depression evaluated by the Geriatric Depression
Scale (GDS�5). The geographical accessibility to elementary
School is the distance between the representative points of
their residences and the nearest elementary school. Logistic
regression analysis calculates the odds ratio to determine the
association between depression and accessibility to elementary
school and compare models to examine the effect of
intermediate factors.
Results:
Overall, 20.4% of the participants had depression. Compared
with the longest distance from elementary school (�950m),
the odds ratio was 0.91 (95% CI = 0.86, 0.96) for the nearest
category (<330m), 0.91 (95% CI = 0.87, 0.96) for the second-
nearest (330-490m) and 0.94 (95% CI = 0.89, 0.99) for the
third (490-670m) in model 1. After adjusting for intermediate
factors, the odds ratio was 0.94 for the first and second-nearest
groups.
Conclusions:
Geographical accessibility to elementary school was associated
with decreased depression for older adults. The result indicates
that older adults’ daily meetings with children around
elementary schools can result in a positive effect on their
mental health.
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Key messages:
� Geographical accessibility to elementary school was asso-

ciated with decreased depression for older adults.
� The neighborhood design enhancing intergenerational

exchange might be useful for age-friendly cities.
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Background:
Perfluoroalkyl substances (PFASs) are persistent and wide-
spread environmental pollutants. Residents of a large area of
the Veneto Region (North-Eastern Italy) were exposed to high
concentrations of PFASs through drinking water from the late-
1970s to 2013. PFASs have been consistently associated with
raised serum lipids, but only few studies have been conducted
among pregnant women, and none has stratified analyses by
trimesters of gestation. Our main objective was to evaluate the
association between perfluorooctane sulfonate (PFOS) and
perfluorooctanoic acid (PFOA) levels and lipid profiles in
high-exposed pregnant women.
Methods:
A cross-sectional analysis was conducted in 319 pregnant
women (age 14-48 years) recruited in the Regional health
surveillance program. Serum PFASs were measured by HPLC-
MS/MS. Non-fasting serum total cholesterol (TC) and high-
density lipoprotein cholesterol (HDL-C) were measured by
enzymatic assays in automated analysers, and low-density
lipoprotein cholesterol (LDL-C) was calculated. The associa-
tions between ln-transformed PFASs (and categorized into
quartiles) and lipids were assessed using generalized additive
models. Analyses were adjusted for potential confounders and
stratified according to pregnancy trimester.
Results:
In the first trimester, plasma concentrations of both PFOA and
PFOS were positively associated with TC. However in the third
trimester PFOA levels were instead inversely significantly
associated with TC and LDL-C levels. Overall, both PFOA and
PFOS were positively associated with HDL-C, and PFOA
negatively with LDL-C.
Conclusions:
In a small highly exposed population of pregnant women, the
associations between PFASs concentrations and lipid profile
were modified by trimester of gestation. Patterns late in
pregnancy were different to the positive associations with LDL-
C generally found. Differential transfer and bioaccumulation
of lipids and PFAS in the placenta across gestation might
explain our findings.
Key messages:
� This study provides evidence of different patterns of PFAS

associations with lipids in pregnant women across the
trimesters of gestation.
� The different patterns of association from general popula-

tion studies sheds light on the role of fetal nutrition during
pregnancy affecting both lipids and PFAS in serum.

The potential for coronavirus transmission in waters:
what do we know?

Annalaura Carducci

A Carducci1, I Federigi1, M Verani1, D Liu2, JR Thompson3

1Department of Biology, University of Pisa, Pisa, Italy
2Ecological Society of Shandong, Zhijinshi Jie - Jinan, China
3UCL Department of Geography, University College London, London, UK
Contact: annalaura.carducci@unipi.it

Background:
Although the main route of transmission of SARS-CoV2 is via
droplets and close contact, concerns about the possible
secondary transmission via waters is growing given evidence
for SARS-CoV2 faecal elimination. Here we review studies on
coronavirus in water environments.
Methods:
A review was carried out of papers writen in English on
PubMed, Scopus and Web of Science. Papers were identified
using the keywords: coronavirus, SARS, MERS, Covid-19
associated with water, surface water, drinking water, waste-
water, sewage, slurry, sludge, biosolid. Papers were screened
using their title and abstract to confirm their relevance. They
were then reviewed to identify: coronavirus type and strain,
type of water sample, type of study, detection methods,
monitoring data, survival data, effect of disinfection and
treatments.
Results:
Since 1978, only 18 papers met the selection criteria. Of these,
11 reported experimental studies, 6 field studies, and one
included both field and experimental work. Experimental
studies were carried out using samples spiked with SARS-CoV
or surrogates: 4 addressed the recovery efficiency of detection
methods; 3 reported studies on virus removal from waters by
different treatments; 7 were focussed on survival in water
samples with results ranging from 2 to > 100 days, depending
on virus, type of water, temperature, and detection method.
Field studies monitored the presence of coronavirus in waters,
sewage, slurry or biosolid. The included in total no more than
200 samples and used different detection methods. Some
samples tested positive in 5 studies.
Conclusions:
While knowledge of coronavirus in waters appears very scarce
and fragmentary, the recent SARS-CoV2 emergency demands
new attention be focussed on its survival in natural conditions
and following treatment in order to assess the risk of
waterborne and food borne transmission as well as developing
monitoring within sewage treatment facilities.
Key messages:
� The potential spread of SARS-CoV2 through waters cannot

be excluded without better knowledge.
� Urgent research on this topic is required.
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Santos is a seaboard Brazilian city recognized by its port
activity where the road and rail infrastructure along with the
large transportation operation, displays an important factor to
contribute with all kinds of toxic and air pollutants. Recent
studies have suggested associations between air pollution and
various birth outcomes. Pollutant gases such as NOx, O3 and
particulate matter PM2,5, PM10 have been cited as factors
involved in such outcomes. The present study aims to assess
the relationship between atmospheric pollutants and perinatal
outcomes in the city of Santos from Jan. 2012 to Dec. 2015.
Cross-sectional study that analyzed 10.319 singleton births in
an area set with 2 km radius of the monitoring stations. Birth
weight and information on mother and pregnancy were
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