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e Research coll. house dust

 Blod spot
e Stationary air samples . Urine
e Vacuum cleaner bag . Hair
. Q|ue5tidor-m§ire; ife  * Personal air samples . Saliva
covironment | Ruplcate dietsamples > 1zng wipes

61 Norwegian adults (74% women), average age: 42 years
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2-day weighted food diaries

 weigh and record all items consumed
during the two days

1-day duplicate diet study

e collect a duplicate portion of all consumed | £
foods and drinks, prepared as for
consumption

Food Frequency Questionnaire (FFQ)

e report average frequency of intake of 255
food items for the last year
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 Determinations performed by Eleni
Papadopoulou (post doc) and
Somrutai Poothong (PhD student)
during a stay at VU Amsterdam

e Method; Ballesteros-Gomez et al.
(2010) with slight modifications

e Solid food and liquid food analysed §
separately
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PFAA concentrations in duplicate diets

A-TEAM
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Wm@\e\ Solid foods Liquid foods

09 PFOA PFHXxS PFOS |  PFOA PFOS
Detects (n) 3 40 54 54 35

%DF 71 66 89 89 57

Min 0 0 0 0 0

P25 0 0 2.2 0.34 0

Median 3.8 0.88 13 0.59 0.06
P75 6.3 3.0 41 13 0.41
Max 87 100 2,005 38 51

Solid: 270-1841 g
Liquid: 540-4030 g
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Database on PFAS concentrations in food

L]
NIPH

PFHxA PFHpA PFOA PFHA PFDA PFUdA PFDoA PFTrDA PFOSA PFHxS PFOS
FOOD GROUP H_of samples [<LOD) Sowrce LB UE LB UB LB UB 1B UB LB UE LB UB LB UB LE UB LB UB LB UB LB UB
WHEAT [WHITE] 1pool of 13 [ PFAS: <LODY PERFOOD 0 0,02 0 0,02 0 002 0 002 0 0,02 0 0,02 0 0,02 0 0,04 0 0,04 0 00 0 0,004
SUGAR [(CANE] Tpool of 5 1041 PFAZ: <L00) FERFOOD 0 0,002 00004 00025 00025 a 0001 o 0,004 0 0015 o o001 o 0001 o oo o 0004 0 0,002
HONE'Y Tpool of 17 [0H0 PFASs <LOD FERFOOD k " i ke . i Y 0 0,002
LETTUICE [OF: SALAD * 1pool of 13 (3111 PFAZs <LOD] & 1 posl of 3 {31 FFAS2 <LOD | PERFOCOD & Hug LE. et al o0f 0065 00002 0032 00083 00055 0 05 QIS G0EE 0 DITE DERE QUIE 00,003 00,008 0 0005 fo.oom 00046
EPINACHES 1pool of 4 (311 PFAZS= <LODOY PERFOOD 0,034 BA5AS 0 0,005 0,011 0,011 0 0,005 0,005 o 0,01 0 00 0 0,008 0 00 0 0,002
CHICORY Tzample (31 FF A%z <LOD FERFOOD o, 4 00217 5 0,025 [ 5 0,007 0 0,003 00,008 0 0,006 0 0,009
ASPARAGUS 1pool of 3 [3H1 PFASs <LOD) FERFOOD oo 0 0 o 0,007 00,003 00,005 0 0,006 0 0,008
FERMNEL 1pool of (611 PFASs <LOD) FERFOOD 0,01 o fog) o 0,007 0 0,003 00,005 0 0,006 0 0,009
CARROTE 1poslof 3 (311 PFAS: <LOD) & 1 paal of 3 (T4 PFAS: <LOD) PERFOOD & Haug LS. et al 0,006 5 0 @0 0 0,0047 00,0045 00,0025 O 00051 00003 0,0045
TOMATOES 1paol of 10 (3¢ PFAs <L00] FERFOOD il 0,02 [ 0 0,007 0 0,003 0 0,005 0 0,006 0 0,008
CAULIFLOWERS Tpool of 3 [0 PFAs <L00) FERFOOD ool 0010 00,025 i 0 0,007 00,003 00,005 0 0,006 0 0,008
CABBAGES 1paol of 3 [0/ PFAZ: <L0D) FERFOOD ool 0010 0 0,025 i 0 0,007 0 0,003 0 0,005 0 0,006 0 0,008
CUCUMEERS 1pool of 4 [11H1 FFASs <LOD) FERFOOD 0 a0,0 0 0,00 oo 0 0,005 0 0,006 0 0,009
CULTIVATED MUSHROOM:E 1pool of 5 [0/ PFAZ: <L0D0] FERFOOD oo oo : 0 3 0 0,006 0 0,009
FEFPERS 1paol of 10101 PF Afs <L00] FERFOOD 00 () 1 i 0 @ 0 0,008 0 0,009
FEAT 1paol of 3 [0/ PFAZ: <L00) FERFOOD o, o o i o oo 0 0,006 0 0,009
EEANS 1pool of 4 311 PFASs <LOD) FERFOOD oo o lo o ool 0 0,006 0 0,009
POTATOES * 1pool of 10 (3111 PFASs <LOD] & 1 posl of 3 (33 PFASs 400] | PERFOCOD & Hug LE. et al o,00f) Ga05E 0015 0,014 o.oon 00046 0 00003 | 00103 0,005 0 00051 Jooos 0,005
STRAWEERFIES 1pool of 2 [0/ PFASz <LOD FERFOOD 0,002 0 0,004 0 0015 i a 0,001 Ha, T 0 0,004 0 0,002
ORANGES 1pool of 5 (3410 FFASs <LOD) FERFOOD 0,002 0 0,004 0 0,015 i a 0,001 M, 0 0,004 0 0,002
GRAPEFRUITS 1pool of 2 (510 FFASs <LOD) FERFOOD [Grapefraits from lkaly] ol ool 0,01 i a 0,001 M T 0008 aoiss fooos o006
APPLES 1pool of 10 [THD FFAS: <LOD) FERFOOD oo 0 offod il a 0,001 M, 0 aoos fopos 0,008
FEARS 1pool of 2 (00 PFASz <LOD FERFOOD o) i 15 a 0,001 M 0 0,004 0 0,002
MELOME Tpoolof 3[40 PFAS: <LOD] PERFOOD 0,008 G0 022 o2z o 0 0 0,001 [ EVEY DOOSE DOOSE g0,0056 0,0056
EOVINE MEAT * 1pool of 3 [0/ PFASs <LOD] & 1 posl of 3 (443 PFASs A00) | PERFOCOD & Hug LE. et al 0,004 X 15 0,014 Q0,005 00,005 o 0001 o oo I 003 00
FOLLTRY MEAT * 1pool of 3 (3111 PFASs <LOD) & 1 poal of 3 [4/3 PRASs <LOD] | PERFOCOD & Hug LE. et al 0,003 0,028 00285 00053 00004 00065 0,009 000071 00072 00072 0,000 0,000 0 aanzs footos 0,005
FORK MEAT * 1pool of 4 (511 PFASs <LODN & 1 posl of 5 (33 PFASs <00 PERFOCOD & Huwa LE. et al P — e " " e : : " PR (1, 01161 10,0161
LAMESHEEP MEAT 1pool of 3 [T FFASsL0D) FERFOOD 0 0,005 0 0,005 0 0,005 0 0,005 0 0,005 a 0,005 0 0,005 0 0,008 o 0001 0 0002 0 0,002
FRESERVED PORK MEAT 1pool of & (1111 FFASs <LOD) FERFOOD 0 0,005 00005 0012 00132 0 0,005 0 0,005 0,005 0 0,008 0 0,008 o 0001 00002 | 00123 0,02
OFF AL [Bovine, Pork, Lamb LIVER| 1 posl of 3 (4111 FF A% <LOD) FERFOOD 0 0,008 0 0,008 00005 0047 0047 | 00637 00537 0,043 00045 00404 0,0404 00256 00356 00022 0,0022 00002 03804 03804
HEM EGSi35 * 1pool of 12 [TH FFAS2 <LOD) & 1 pool f 3 (33 FFASs <001 PERFOOD & Hwa LE. et al 00065 0,003 0 0005 0,015 00175 000062 0006 00085 00172 00172 0 00066 00206 00206 00001 0004 BEEE 00796 00795
FRESH WHOLE COW MILK 1pool of 4 1M1 FFASs <LOD) FERFOOD 0 0,002 0 0002 0 0,002 0 0002 a 0,001 a 0,001 a 0,001 o 0,001 o o001 0 0,00 0 0,00
FRESERVED SKIMMED CO%W MILK 1 pool of & (111 FFAS2 <LODV: 1 pool of 3 [543 PFASs <LODN | PERFOOD & Hwa LS. et al 00008 0,001 0 00014 00024 00054 000021 0002 00025 00,0015 0 00017 0 0001 o o001 0 00006 00035 0,004
CHEESE 1pool of 10 (1111 FFASz <LOD) & 1poal of 3 [543 PFAS2 <LOD | PERFOCOD & Hug LE. et al 0 00064 00037 00062 00065 0,003 0,008 00105 00035 0,005 00021 0,0046 o 00 0 0,008 o o001 000015 0,006 0,007
OLIVE Il 1pool of 6 (1111 PFAZS= <LOD) PERFOOD 0 0,025 00,0125 00,0125 0 0025 0 0,025 0 0,025 0 0,025 0 0,025 0 0125 00,0025 0 0,006
MARGARINE * 1pool of 16 1111 FFASz <LOD) & 1poal of 3 [543 PFASs A00) | PERFOCOD & Hug LE. et al 0,001 00135 0 00031 0,006 00125 0003 00,0168 00,0205 00,0205 0 0,025 00425 000065 000 0,0012 0,0042
EUTTER 1poolof 3 (1M1 PFAZ: <LOD) PERFOOD 0 0,028 0 0,025 o 0,025 0 0025 00,0125 00,0125 00,0125 0 0,025 0 0428 0,006 0 0,006
FOCK SALT 1pool of 13 (310 PF ASz <LOD FERFOOD 0 0,002 0 0,004 a 0,001 00001 00036 0,0036 0 0015 0 0,001 o 0,001 0 HA 0 0,004 0 0,002
BEER 1pool of 13 [ PFAS: <LODY PERFOOD 0 0,005 0 0,005 0 0,005 0 0,005 0 0,005 0 0,005 0 0,005 0 0,005 o 0,001 0 0,002 0 0,002
WATER* 2 samples [ & 216 PFASs (LODE 3 samples (208 PFASs <LO0 PERFOCOD & Hug LE. et al 00,0008 0 00008 0,001 0,001 000002 00002 0,001 0,000 0,0004 00,0002 0 0,008 00001 000008 00001 0,0001 0,0002
EREAD 1poclof 3 (203 PFAT: <LOD) Haug L.E. ek al 0,014 0,014 0,011 0,011 0,051 0,051 02,0035 00035 2,017 0,017 0 0,015 0 0,015 0 NA 0 NA 02,0017 0,0017 0,017 09,0170
STRAWBERFY JAM 1paol of 3 [543 PFASs <LOD Haug LS. et al 0 0,007 00,0047 0014 0014 0,057 00037 0,0057 0,0087 0 0,013 0 0013 0 HA 0 HA 000006 0,003 0,005
FISH STICKS 1poslof 3 (313 PFAS: <LOD) Hauq L2 ctal 0 0,015 0,021 00210 0,043 0,043 o 001 0017 0,017 0,015 0,005 0 0,013 0 MNa [ E 0,0016 00016 0013 0,003
TEA 1paol of 3 [543 PFASs LOD Haugq LS. et al 00,0001 0,0005 0,0005 0,0035 0,0035 0 00002 00,0003 00002 0,0002 00007 0,0007 o HA [ 000001 B S
WHITE FIZH * 273-437 camples [30-100% samples <LODY & 1 2ample (39 PFAS: MIFES % Haug L. atal 015 024 024 o1E 012 LA LR RS 0 36 LR A3 o1 o1E
FATTY FISH* 333 zamples [#6-100% samples L0 MIFES 003 005 003 003 003 005 005 005 003 003 003
FLAT FIZH * #53-535 samples (63-100% samples <LODOY MIFEZ 003 oor 013 003 o 05 010 008 o1z LR =3 o 0g o 0g
CRAE * 6 samples [E5-100% zamples <L00] HIFES 006 012 006 00 00s 0o 006 003 015 00 00s
MUSSEL 2 samples [100% samples <LO0] & 1pool of B (4111 PFAS: LOD]  NIFES & PERFOOD 01g oz24 o2 o1E o1z oar 0g 036 o5 018 o
FED FATTY FISH 253-363 samplez [37-100% samples <LODY & 1 pool of  samples | NIFES&HauqlS atal 003 007 01 003 008 005 00 01z 012 00 005
SHRIMP * 3753 samplez [24-100% samples <100 01 LER 01 a1 010 o5 0o 014 015 0o 1517
CANNED FISH * 18 samples [13-100% samples (LOD & 1 paol of 3 [543 FFASz <L0I NIFES&Hauq L. etal 003 003 003 003 003 003 003 003 003 003 05 05
FI3H LIVER: * 653-T79 [63-100% samples <LODN & 1 sample (419 PRAS2 AL0D) | NIFES & Houg LS. etal 05 030 018 015 003 015 024 024 LIES] 008 020
SAISAGES 2 pools of *6 samples [3/4 PFAS: <LOD) Jogzten LE. ok ol ["Frankfurt” sauzaqes [p 0,073 0,073 [ BN EY 0 0183F Ha Na NA & MNA NA NA NA NA N& [ BN EY 0 0006 o 0,015
FIKE 5 zample [0/ PFA2 00 Eierqer UL ot al [Perch from Sweden] M HA M A LR 03 03 0,35 0,35 037 0,37 032 0,52 126 1,26 102 1,02 005 0,050 3 s
PERCH "~ 5 samples [013 PRASs <L0O0O] Berger UL et al [Perch from Sweden] & MA [ EVEY o on 031 03 0,35 0,35 0,37 0,37 032 032 126 1,26 102 1,02 0,05 0,05 m3 s
TUNA 4 samples Yamada A, ¢t o Tuna from France] 0,08 0,1 0,06 0,07 021 024 00040 00 0,05 0,54 04 M Ha o 0d Ha, M 0 003 015 016
04T 1paol af 3 [0/ PFASs <LOD & 1 pool of 3 (510 FFAS2 <L0D] PERFOOD faats fram Caech Fepublic, B 0 oM 0o 00 0,025 00005 00z 002 0 0,075 o 00105 000205 NA NA o 0007 0 0,003
FICE * 1paol of 101010 FF ASz LOD & | pacl of 4 (10H0 FFASz <LOD PERFOOD frice fram Belgium, kaly) 0 0,002 0 0,004 o 0,00 0 000 0 0,004 0 0,015 o 0,000 o 0,001 Ma, M 0 0004 0 0,002
FYE FLOUR 1paol of 3 [0/ PFASz <LOD FERFOOD [rye from Caech Fepublic] 0002 0 002 0 002 0 002 0 0,020 0 0,020 0002 00,04 Ha, M o 00 0 0,004
EANANA 1pool of & [T FFASs <LOD) FERFOCOD [banana from ltaly] 0 0002 0 0,004 00001 0,005 0,003 0 0,004 0 0,015 o 0,000 o 0,001 Ha, & 0008 0005 0,007 0,007
GRAPES 1paol of 5 [TH0 PFASs <LOD) & 1poal of § (1010 PFASs LOD| | PERFOOD fqrapes fram Belgium, Italy] 0 0,002 0 0004 00045 0,004 00045 0,004 0 0,004 0 0,018 o o001 o 0001 Ha HA 00004 00155 0,035
FEACH 1pool of 3 [0/ PFAS: <LOD & 1pool of 3 (510 PFASs <LOD) | PERFOOD [peaches fram Coech Republic 0,009 0,01 00004 0007 00075 0,006 00065 0 0,004 0 0,015 o 0,000 o 0,001 Ha, & 0005 001 | 00065 0,0075
FLUMS * 1pool of 5 [0 FFASs (LOD] & 1 pal of 3 (100 PFASs LOD) PERFOCOD [plums from Bdaium, ltaly) 0 0,002 00004 0001 0,000 0 000 0 0,004 0 0,018 o o001 o 0001 Ha HA 00004 00005 0,0025
CHOCOLATE 1zample ANSES 201 [Chocolate from France] 0085 0 0t a 0,037 0 0134 0 0,043 [TALTY [TALTY [T Ha, M 0 0454 0,093
004 DRINKS * & samples (517 PFASs <LOD Eschauzier C et al [Post-mixed cola from & 0,0003 0,0003 0,0004 0,004 00,0031 000001 MNA NA [T M HA M HA Ma, M 00,0006 00,0003
COFFEE* 12 samples (00T PFAS: <LODY Ezchauzier C ot al [Brewed coffes from co ENES 02,0014 0,0014  0,0044 0,0044 00,0001 0,0004 0,0004 [/ESLEY [/ESLES [/ESLEY /ERES MA NA 02,0006 09,0008
CORN 1pool of 13 (1111 FFASs <LOD) FERFOOD [corn from ltaly] 0 0002 0 0004 0,001 0 000 0 0,004 0 0015 0 0,001 0 0,001 M T 00004 00,002
Abbrey s

MIFE:
PERFOOD: PERFlusrinated Organi

he Mational Institute of Mutrition and Seafood Research, Bergen , Norway

in Our Diiet project [htp:twww perfood ool
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PFAA intakes

20,00 -
18,00 -
_c? 16,00 m PFOA
?14 00 PFOS
é ' m PFHXA
§ 12,00 m PFDA
g 10,00 - m PFHpA
} m PFNA
8,00 -
L PFUNDA
= 6,00 - m PFHXS
§ 4,00 - m PFTDrA
Z PFOSA
PFDoA
0,00 - . B .
Food frequency  Food diary-Dayl Food diary-Day 2  1-Day duplicate
Questionnaire diet
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Correlations

1-Day duplicate diet
rho (p-value)
Food diary-Day1l

Solid foods

PFOA 0.12 (0.345)
PFOS 0.27 (0.038)
PFHxS 0.03 (0.827)
Liquid foods

PFOA 0.34 (0.008)
PFOS 0.13 (0.314)
Total intakes

PFOA 0.21 (0.108)
PFOS 0.26 (0.041)
Food frequency questionnaire

PFOA 0.25 (0.055)
PFOS 0.09 (0.489)
PFHxS 0.07 (0.576)

% NIPH
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Agreement; duplicate diet vs food diary

PFOA intakes (in ng/day)
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Agreement; duplicate diet vs food diary

PFOS intakes (in ng/day)
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Agreement; duplicate diet vs food diary

PFOS intakes, ng/day
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Discussion

ADVAN
ASSESSMENT AND BIOMONITORING

PFOS and PFOA intakes derived from duplicate diet
samples were significantly different to the intakes
derived using the other methods

20,00 -

18,00 |

However;

all three median
values are similar to
recent reports from
European countries
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PFAA intakes (in ng/day)
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Food frequency  Food diary-Dayl Food diary-Day 2 1-Day duplicate
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Comparability between methods

20,00

Duplicate diet:
o Consumption; accurate but short
time frame

12,00
10,00

* Levels; accurate and incorporate

5,00

« Analysis challenging I‘ |Ii |l I
0,00 i= - - »

PFAA intakes (in ng/day)

- cooking/storing »
o °
— 0
Q. : \ — .
E ° Burdensome Collectlon rouﬂtlﬁlti:ﬂ:::? Food diary-Dayl  Food diary-Day 2 |-Uaydu:§:ahcu:c
3 T
& | Food diary: FFQ:
O |+ Consumption: Accurate but short « Habitual food intakes, average
© time frame food consumption over a 1-year
» Levels: not the consumed food but and include rarely consumed foods
general levels e Levels: not consumed food but
« Burdensome registration, and need general levels
of data to construct database * Need of data to construct database
levels

E
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Conclusion

 We observed a good agreement between the
different methods

 The available analytical data for food samples can
substantially affect the estimated intakes

 The choice of method to assess dietary exposure to
PFAA depends on the aim of the study, as well as
practical and financial aspects — but all are feasible

% NIPH
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