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Overview

• Survey design 

• Human biomonitoring

• Exploring exposure pathways
- Indoor air
- House dust

• Environment and Health
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20 years of GerES

Survey Period Age in years N

GerES I 1985 - 1986 25 - 69

25 - 69

6 - 14

18 - 69 

GerES IV - Pilot 2001 – 2002 0 - 17  500

3 - 14 

2,700

GerES II 1990 – 1992

4,000

730

GerES III 1997 – 1999 4,800

GerES IV 2003 – 2006 1,790
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Survey design
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Berlin
Hamburg

Ruhr Valley

West Germany
East Germany

Sampling locations

GerES II (1990/92)
GerES IV (2003/06)
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Response rates (RR)

Survey Year RR Note
GerES I
GerES II
GerES III
GerES IV

1985/86 73% adults
1990/92 63% adults
1997/99 55% adults 
2003/06 53 % Lowest with teenagers (14 and 17 years)

Reduced RR goes along with
- lower level of education of mother
- mother working full-time
- mother being single
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Human Biomonitoring
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Analytes in GerES 

Medium Analyte GerES I GerES II GerES III GerES IV

urine

PCP (2) (2)

Cotinine

PAH

Pyrethroides

Alkylphosphates

As, Hg, Cd
(Cu, Cr) (Cu, Cr)

(1)
(Ni, U)

Phthalates

1) Pt, Pd, Rh, Ir, Au
2) additional chlorophenols
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Analytes in GerES 

Medium Analyte GerES I GerES II GerES III GerES IV

blood

PCB, DDE, 
HCB, HCH

serum

Pb, Cd, Hg
(Cu) (Cu)

mould
specific IgE
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Descriptive statistical data

IV, 2003/06
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Exploring exposure pathways
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• exposure relevant habits
• food consumption
• living environment
• ……

Questionnaires
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Exposure pathway amalgam fillings

 

Number of teeth with amalgam fillings
0      2        4       6        8       10              14     18

Relative change of 
Hg in urine

200 %

100 %

300 %

children

adults

GerES II 1990/92, multiple regression models
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Amalgam fillings

Recommendation of the Federal Health Office, 1992:

The use of amalgams should be considered

very cautiously for children under the age of 6.
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Mercury in urine
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Exposure pathway indoor air

Analyte GerES I GerES II GerES III GerES IV

VOC in indoor air

VOC in personal air

HCHO in indoor air
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0 n=1 n=36 (6%)n=84 (14%)

0

200

400

600

Formaldehyde
120 µg/m³

Benzene
5 µg/m³

Toluene
300 µg/m³

TVOC
1 mg/m³

Assessment of VOC concentrations
GerES IV 2003/06
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Formaldehyde in indoor air (GM in µg/m3) 

0 10 20 30

none (n = 100)

some (n = 266)

many (n= 214) 

p ≤ 0.001 (ANOVA) 

Furniture made from particle board, GerES IV (2003/06)
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Benzene in indoor air, time trends
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9%

16%

Chi²-Test: p < 0.01

0%

5%

10%

15%

20%

0 smoker 1 and more
smokers

Benzene in indoor air exceeding 5 µg/m³



GerES La Rochelle, June 7, 2007

ETS exposure

Around 50 % of children live in households
with at least one smoker
(GerES II and IV, 1990/92 and 2003/06).
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Cotinine in urine, multivariate evaluation
GerES IV (2003/06)

0 1 2 3 4 5 6 7 8 9 10

Immigrant

Low social status

ETS at home

Mother is smoker

Father is smoker

Age

Odds ratio (log. regression)
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Exposure pathway house dust

Medium GerES I GerES II GerES III GerES IV

Dustfall indoors

Content of vacuum
cleaner bags

1) Metals and trace elements
2) PCP, lindane
3) Pyrethroids
4) DDT, HCB, PCBs, chlorpyrifos, 

methoxychlor, propoxur, phthalates

1) 1)

1,2) 1,2,3) 2,3,4) 2,4)
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Pollutants in house dust (N = 503)
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IV Pilot study
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Permethrin in house dust (N=396)

IV Pilot study
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Pyrethroid metabolite levels in urine

Variable 3-PBA cis-
DCCA

trans-
DCCA

significance levels

Creatinine in urine < 0.001 < 0.001 < 0.001
Age < 0.001 0.007 < 0.001
Permethrin in house dust < 0.001 0.003 < 0.001
Consumption of boiled
vegetables

0.023 0.043 0.004

Sampling location 0.048 < 0.001 0.004
Use of biocides indoors n.s. 0.049 0.040

IV Pilot study

Multiple regression models (N=337)
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DEHP in house dust and metabolites
in urine (N=254)
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No significant correlation for
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• for children up to 7 years (N=106)

IV Pilot study
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German Environmental and Health Surveys

Environmental
Survey

Health Survey

Environment and Health
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Focus Allergies: Allergic sensitisation 
against moulds (GerES IV, 2003/06)
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Focus Allergies: contact allergies

9.7%

86.7%

3.5%
0%

30%

60%

90%

yes no don't know

Questionnaires: Observed at least once (GerES IV, 2003/06) 
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Focus indoor air: irritation of eyes 
and respiratory system

22.6%

12.1% 11.7%

0%

10%

20%

30%

eyes nose throat

Questionnaires: Observed at least once (GerES IV, 2003/06) 
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www.umweltbundesamt.de/survey-e/
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Thank you for your
attention !

We are grateful for the financial support of the 
Federal Ministry for the Environment, 

Nature Conservation and Nuclear Safety
and the Federal Ministry of Education and 

Research
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