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Ida-Viru County – yesterday & today



Earlier biomonitorings in Ida-Viru 
County

• Adults (20-60(65) years) 
studies in 1980es

• Viitak 1987, Viitak 1988

• Children (4-14 years) studies
in 1990 and 1994

• Silla et al. 1991, 1994

• Employee studies in
1990s/2000s

• Institute of Experimental and 
Clinical Medicine



Heavy metals in adults’ blood (μg/l)
Lead Cadmium Mercury Study year

Tallinn 82.5 4.8 3.7 1982-1983

Kohtla-Järve 171.2 9.6 5.3 1983

Võru 74.1 3.4 3.6 1982

Saaremaa 138.7 5.7 6.5 1982

Haapsalu 125.2 3.2 8.2 1982-1983

Hiiumaa 91.5 2.3 4.9 1984

Matsalu 82.2 2.4 7.9 1982

Viidumäe 94.6 2.1 4.6 1982

Lahemaa 222.3 4.7 8.3 1985

Maardu 160 8.0
Kostivere 133 6.8
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Content of heavy metals in hair in 
industrially contaminated sites (μg/g)

Kohtla-

Järve 
(Viitak , 

1987)
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linn 
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Beijing
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2004)
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Lead 11.07 8.67 1.56 1.05 0.41 0.96 7.11 12.50 1.46 4.65 0.71

Cadmium 1.38 0.70 0.07 0.11 0.01 0.06 0.23 0.06 0.02 0.13 0.02

Mercury 0.77 0.62 0.28 0.50 0.66 0.15 0.62 1.80 0.82 0.24



Preliminary study for the 
biomonitoring of pesticide residues



Pesticides residues in food in 2024

Agriculture and food board, 2025
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Marketed pesticides in Estonia

Total pesticides Herbicide Glyphosate

Statistics Estonia, 2026



Current biomonitoring



Study process

Family physcian/nurse or
occupational physician/nurse                                

invates subject into study

The subject receives a 
urine sample container

and a questionnaire

Subject brings urine 
sample and  question-

naire to the nurse.

The nurse takes blood 
and hair samples

The nurse gives the 
samples to the UT's 

contract partner 
(Synlab) and the 

questionnaire to the UT.

25.05.2026 samples are collected from ~850 participants.

Study design, obtaining approvals, and agreements with collaborating partners



Biological material we collect

Hair Urine        Blood

Mainly 
metabolites

3 cm =               
2–3 months

On average     
1–4 weeks



Study participants
Number of study participants:                      

adults and children
Heavy metals Pesticides

PAHi 

meta-

bolites

BTEX PFAS

Bisphenol, 

phthalates, 

DINCH

Effect 

bio-

markers

Blood Hair Urine Hair Urine Urine Blood Urine U/V
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140 Kohtla-Järve residents ▧ ■ ▧ ▧ ■ ■ ▧ ▧

140 Narva residents ▧ ■ ▧ ▧ ■ ■ ▧ ▧ ▧

140 Lüganuse area residents ▧ ■ ▧ ▧ ■ ■ ▧ ▧ ▧

80 oil shale industry employees ▧ ■ ▧ ▧ ■ ■ ▧ ▧
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100 fishermen and their families ■ ■ ■
50 farmers and their children ■ ■ ■ ■ ■
50 from nitrate sensitive area ■ ■ ■ ■ ■

50 organic food consumers ■ ■ ■ ■ ■

70 Tartu residents ▧ ■ ■ ■ ▧ ▧ ▧

80 Tallinn residents ▧ ■ ■ ■ ▧ ▧ ▧

100 Southern-Estonia residents ▧ ■ ■ ■ ▧ ▧ ▧

■ All subjects from the group    Selection of subjects from the group▧



Analytical process

Effect
biomarkers
analyses
(Synlab)

Serum
separation
(Synlab)

Urine into
UTartu

chemistry
lab

Blood into
UTartu

chemistry
lab

Heavy metals
analysis

(Estonian 
Health Board)

Freezing 
blood 

samples

Long-term 
storage of 
userum

PFAS 
analyses 
(Uppsala)

PAH metab. 
and BTEX 
analyses

Pestitcide
analysis 

Long-term 
storage of 

urine

BPA, 
DINCH, 

phtalates 
analyses 
(Lund)

Freezing 
urine 

samples

Long-term 
storage of 

hair

Urine into 
UTartu 

chemistry lab
Heavy metals 

analysis 
(Estonian 

Health Board

Pestitcide 
analysis

Questionnaire
data

Health registry
data



Biomarkers to be analyzed

• Heavy metals
• Pb, Cd, Hg, Cu, Zn, Cr, As, Ni and V 

• Polyaromatic hydrocarbon metabolites
• 1-hydroxypyrene, 1- and 2-naphthol, 1-, 2-, 3-, 4- and 9-hydroxyphenanthrene and 2- and 3-hydroxyfluorene

• BTEX (benzene, toluene, etylbenzene, xylenen)

• Pesticides and their metabolites

• Per- and polyfluoroalkyl substances (PFAS)

• Plastificers (phthalates, bisphenols, DINCH)

• Creatinine, cotinine

• Cholesterol, thyroid hormones, inflammatory markers, ...



Next steps

• Creation of a biobank – additional samples collected

• Statistical analysis of survey data and biomarkers of 
exposure and impact (first half of 2027)

• Presentation of results to decision-makers (mid 2027)

• Giving personal feedback (2027/2028)

• Comparison with other PARC study countries (2027/2028)

• Linking biomonitoring data with health registries (2030+)

• Formation of a cohort (our study will last until 2050)



Thank
you!
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