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Commissioning party

Environment Department (DOMG, Flemish government)

Complemented by financial resources from diverse actors:

Department Care (DZORG, Flemish government)

Agency of nature and forests

Flemish Environment Agency (VMM)

Public Waste Agency of Flanders (OVAM)
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s ooeo FLEHS: Evolution throughout the cycles
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Objectives of reference HBM in Flanders

« Establish “Flemish reference values”
* Monitor Time trends in human exposure to environmental pollutants
 |dentify factors that influence exposure (exposure determinants)

« Health risk interpretation

« Compare exposure levels to health based guidance values
» Exposure — effect associations

POLICY SUPPORT

* Socio-demographic analysis « Defining priorities, and areas of

» Attention for vulnerable groups (social environmental injustice) _
« Attention for vulnerable lifestages (birth, puberty, reproductive age) attention

« Developing targeted policy actions

« Attention to known and emerging substances of high concern. . Evaluation of policy

29/05/2026
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Exposure markers
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Flame retardants
gebromeerde vlamvertragers
(PBDE's),
organofosfaatvlamvertragers
(OPFR’s)

Metals and trace elements
aluminium, antimoon, arseen (AsV,
Aslll, MMA, DMA, AsB, toxisch
relevant arseen (TRA}), bismut,
cadmium, chroom, hafnium, jodium,
kobalt, koper, kwik, lithium, lood,
mangaan, molybdeen, nikkel,
platinum, strontium, thallium,
titanium, uranium, vanadium,
wolfram, zilver, zink

Plasticizers
ftalaten, DINCH & vervangproducten
(MEP, MBzP, MiBP, MnBP, MEHP, 50H-
MEHP, 5oxo-MEHP, 5¢cx-MEPP, OH-
MiNP, cx-MiNP, OH-MiDP, cx-MiDP,
OH-MINCH, cx-MINCH, oxa-MINCH),
bisfenolen (BPA, BPF, BPS)

Mycotoxines
AFB1, AFB2, AFG1, AFG2, AFM1, OTA,
Ota, DON, DON-3-G, DOM, DON-3-
Glu, DON-15-Glu, ZEN, a-ZEL, B-ZEL,
ZAN, a-ZAL, B-ZAL, a-ZEN-Glu, B-ZAL,
ZEN-14-Glu, ZEN-14-5ulf, FB1, FB2,
FB3, HFB1, T-2, HT-2, NIV, 3-ADON,
15-ADON, DAS, F-X, NEO, AOH, AME,
TeA, ROQ-C, STERIG, PAT, CIT

PFAS
PEBA, PFPeA, PFHXA, PFHpA, PFUNDA,
PFDoDA, PFOA, PENA, PFDA, PFBS,
PFHxS, PFHpS, PFOS, PFNS, MeFOSAA,
EtFOSAA, 4:2 FTSA, 6:2 FTSA, 8:2
FTSA, 9CL-PF30NS, Adona, GenX

Traffic and combustion
benzeen, polycyclische aromatische
koolwaterstoffen (PAK’s) (pyreen,
fluoreen, fenantreen)
dioxines (tetraCDD, pentaCDD, 2
hexaCDD’s, heptaCDD, OCDD,
tetraCDF, 2 pentaCDF's, 4 hexaCDF's,
2 heptaCDF's, OCDF) &
dioxineachtige PCB’'s (PCB77, PCB81,
PCB105, PCB114, PCB118, PCB123,
PCB126, PCB156, PCB157, PCB167,
PCB169, PCB189)

Pesticides
DDT & metabolieten, HCB,
chlordaan, lindaan (HCH), 2,4-
dichloorfenoxyazijnzuur (2,4-D),
glyfosaat, AMPA, pyrethroide &
organofosfaat pesticiden
(chloorpyrifos (TCPY), 3-PBA, CIF3CA
(=CMFP), cis-DCCA, trans-DCCA, 4-F-3-
PBA, cis-DBCA), organofosfaat
pesticiden aspecifieke merkers (DAP
metabolieten: DEP, DETP, DEDTP, DMP,
DMTP, DMDTP)

POP’s
dioxines (tetraCDD, pentaCDD, 2
hexaCDD's, heptaCDD, OCDD,
tetraCDF, 2 pentaCDF's, 4 hexaCDF's,
2 heptaCDF’s, OCDF) &
dioxineachtige PCB’s (PCB77, PCB81,
PCB105, PCB114, PCB118, PCB123,
PCB126, PCB156, PCB157, PCB167,
PCB169, PCB189), Merker-PCB's
(PCB28, PCB52, PCB101, PCB138,
PCB153, PCB180), DDT &
metabolieten, HCB, chlordaan,
lindaan, PBDE’s, PFAS

Air pollution
koolstofdeeltjes

Emerging substances
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Effect markers

Hormonal parameters
schildklierhormonen (TSH, FT3, FT4),
kisspeptine, puberteitsontwikkeling
(Pubertal Development Scale (PDS) en
CLB-data [groei (lengte, gewicht), voor
©: Tanner stadium borstontwikkeling
& pubisbeharing, leeftijd menarche,

voor : Tanner stadium genitale
ontwikkeling & pubisbeharing,
testisvolume, gynaecomastie|, cortisol
en cortisone,
dehydroepiandrosterone (DHEAS)

Stress and biological aging
cortisol en cortisone,
dehydroepiandrosterone (DHEAS),
relatieve telomeerlengte, insuline-
achtige groeifactoren (IGF),
mitochondriaal DNA
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DNA-damage and -repair,
oxidative stress
8-0OHdG, mitochondriaal DNA,
relatieve telomeerlengte

Neurocognitive parameters
cognitie, BDNF, eye tracking,
mentale gezondheid (General Health
Questionnaire 12 (GHQ-12), Strengths
& Difficulties Questionnaire (SDQ), Big
Five Inventory 2 (BFI-2))

Cardiometabole parameters
bloedvetten (cholesteral,
triglyceriden), geglycosyleerd
hemoglobine (HbA1lc), bloeddruk,
BMI, middelomtrek

Inflammation and immune-
parameters
bloedformule (witte bloedcellen),
immunoglobulines (IgA, Igk, IgM),
cytokines (IL-6, TNF-a, IFN-Y, IL-8),
insuline-achtige groeifactoren (IGF),
C-reactief proteine (hsCRP),
uitgeademde NO, astma, allergie,
eczeem, infecties

Liver parameters
ALT, AST, GGT, AF

Microbiome
huidmicrobioom

Kidney parameters
alfa-1-microglobuline, cystatine C
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Innovation in FLEHS

Sampling methods

Use of Apps and sensors
Microsampling (VAMS, Mitra®)

sensorbox indoor air

Statistical analysis (in synergy with PARC)
» Multi-pollutant models

» Modellering of the exposure routes

» Spatial analyses
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HBM program
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Indicators of FLEHS (illustrations)

Observed exposure levels in the population are significantly

associated with a divers set of health effect
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© .o- How our living environment influences our

m health

In woningen gebouwd na 2006
hadden jongeren minder lood,

oude vlamvertragers en oude

plastic weekmakers in bloed of I

urine @ Bij goede ventilatie van de
” woning hadden jongeren minder

Bij dikwijls branden van / bestrijdingsmiddelen, vlamver-

4 tragers, plastic weekmakers,
perfluorverbindingen en
s stress-signalen in bloed of urine

kachels hadden jongeren
meer PAK’s in urine

Bij meer gebruik van
geurverspreiders hadden Bij nieuwe decoratie (gor-
jongeren meer afbraakpro- dijnen, sofa, tapijt...) in huis
ducter} van benzeen en hadden jongeren meer
PAK's in urine nieuwe vlamvertragers in
urine en meldden ze meer
luchtweginfecties, jongens
hadden ook meer immuun-

reacties in bloed

Als er in huis gerookt wordt,
hadden jongeren meer
cadmium in bloed en PAK's
in urine

Bij gebruik van bestrij-
dingsmiddelen in en rond
de woning hadden
jongeren meer restanten
van deze producten in
hun urine

Bij meer gebruik van
poetsmiddelen met bleek-
middelen meldden jongeren
vaker astma en luchtweg-
infecties

Als er vloer-/wandbekleding in vinyl is, hadden jongeren meer

plastic weekmakers in urine www.milieu-en-gezondheid.be
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The Flemish HBM dashboard

Flemish HBM dashboard

FLEMISH HUMAN BIOMONITORING DATA D ® Vo
STEUNPUNT A" | DEPARTEMENT
OMGEVING EN GEZONDHEID  Vfjsualisation of aggregated data from the Flemish Environment and Health Studies ((\! OMGEVING
» EXTRA INFO » DISCLAIMER » ACKNOWLEDGEMENTS
STRATIFICATION STRATA ST From 2002 To 2022
» SELECT BIOMARKERS No stratification All .
00 uidancevalue gnly percentiles >LOD/LOQ are displayed. If LOQ . 1 9 ‘ snce value
LEGEND only P90 and P95 are »LOD/LOQ, the POPULATION B Reference [ | Hotspot
P05 P10 P25 P50 P75 PO0O P95 visualisation looks like this: P90 P95
Distribution of Pb (Lead) concentration in Blood (ug/L)

S li . Bi ker + e .
p:;rr?g(;ng Data collection name oo Aee No stratification N Show guidance values: BE ?

FLEHS 4 adolescents Pb (Lead) - 13-16y  Nostrata 593 LOD | .—.—“—o—.
2017-2018

FLEHS 4 adolescents -.. Pb(Lead)-13-16y  Nostrata 419 LoD | ———
2013 FLEHS 3 adolescents Pb(Lead)- 13-16y  Nostrata 207 LOD | —e—e—o—>— o=

FLEHS 3 adolescents G.. Pb (Lead) - 13-16y No strata 199 LoD |
2013-2014

FLEHS 3 newborns Pb (Lead) - Oy No strata 281 LOD .—.—_—.—.
2010 FLEHS 2 adolescents G.. Pb (Lead) - 13-16y No strata 197 LOD |
2010-2011 FLEHS 2 adolescents M.. Pb (Lead)-13-17y No strata 199 LOD |

FLEHS 2 adolescents Pb (Lead)-13-16y  Nostrata 210 LOD | — oo
2008-2009 Pb (Lead) - Oy No strata 249 LOD | —_——————

FLEHS 2 newborns

Pb(Lead) - 18-42y  Nostrata 243 LoD | ——— . .
2004-2005  FLEHS 1 adults Pb (Lead)- 49-65y  Nostrata 1579 Lop | —m— .,
2003-2004 FLEHS 1 adolescents Pb (Lead)-13-16y  Nostrata 1659 LOD | —_ =
2002-2004 FLEHS 1 newborns Pb (Lead) - Oy No strata 1108 LOD | B = —
0.05 0.10 0.20 0.50 1.00 2.00 5.00 10.00 20.00 50.00 100.00


https://report.vito.be/t/EU-HBM/views/Flehstest_openfilterbox/HBMFlehsNL?%3Aembed=y&%3Aiid=1&%3AisGuestRedirectFromVizportal=y
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> Select > Evaluate: » Policy options:  policy actions Policy evaluation
interesting T . Sensms?atlon
results Setting priorities * Regulation
* Measures

Science experts
Policy makers



e What have 20 years of HBM in Flanders learned us?
What'’s the impact of the program?

Elevated levels of PCB’s, HCB, and DDE in rural areas

Health risks Identified Sources of Exposure Determined Policy actions taken

* Hormone disruption * Locally grown food * Awareness raising campaigns

e Fetal growth impairment  Wood burning * Open fire ban

* Asthma » Extra pesticide inspections (e.g. DDT)

* Locally grown food
e Expansion of air monitoring networks for
dioxins and PCBs.

Reference

Reynders, H. et al. (2017). Environmental International Journal of Hygiene and Environmental Health,
220(2), 281-290. ; https://doi.org/10.1016/].ijheh.2016.09.013



https://doi.org/10.1016/j.ijheh.2016.09.013

st What have 20 years of HBM in Flanders learned us?
What'’s the impact of the program?

Key Findings from HBM

* HBM confirms population-wide exposure to EDCs phthalates, bisphenols, PFAS, including in children
and pregnant women.

* Behavioural factors (use of cosmetics, ventilation, cleaning habits, food preparation practices) and
environmental determinants (indoor environment) can significantly influence exposure.

=> These HBM results created urgency for a preventive communication strategy, especially ahead of the

Belgian National Action Plan on EDCs (NAPED, 2022-2026).

Key Findings from HBM

« HBM campaigns showed widespread PFAS exposure with exceedances of health criteria and links to
hormone disruption, metabolic markers, and birth outcomes.

. => PFAS Action plan, the evidence triggered a far-reaching plan with 50 coordinated actions. E.g.

". stoffen =

Zan it expansion of monitoring networks.
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omceving & cezonokee . LESSONS learned

« HBM is essential for identifying unexpected exposure patterns (e.g., higher rural exposure of PCBs).
« HBM is crucial for identifying which behaviours and products most influence exposure.

* Long-term HBM programs are crucial for tracking trends and evaluating policy impact, even when
multiple interventions overlap.

« HBM is complementary to other environmental monitoring networks, linking environmental and
biological monitoring strengthens policy responses.

» Effective prevention requires simple, targeted, repeated messages rather than complex chemical
explanations.

* Multi-channel communication (social media, workshops, healthcare providers) is essential to
reach different groups.

* A centralised, government-led coordination increases message consistency and public trust.

* Prevention must be complementary to regulation: citizens cannot reduce exposure alone.



S, ceoer. WWANT to know more?
Check out our video on 20 years of HBM in Flanders

onitoring
eren

https://www.youtube.com/watch?v=04ffRo3zHO4



https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DO4ffRo3zHO4&data=05%7C02%7Cliese.gilles%40vito.be%7Cca63a378583a444322de08debc8141b2%7C9e2777ed82374ab992782c144d6f6da3%7C1%7C0%7C639155460525538167%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=bb9uyYCibf%2BECF0lnhrVMuSNkitOvYCnilNVFZon900%3D&reserved=0
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