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Sammanfattning

Under perioden 2000-2006 samlades brostmjolk in fran forstfoderskor 1 Uppsala, Goteborg,
Lund och Lycksele. Syftet med studien var att undersoka om det finns négra regionala
skillnader i halter av polyklorerade bifenyler (PCBer), klorerade pesticider (hexaklorbensen
(HCB), B-hexaklorocyklohexan (3-HCH), oxyklordan, trans-nonaklor, DDT och DDT-
metaboliter) och bromerade flamskyddsmedel (polybromerade difenyletrar (PBDE) och
hexabromcyklododekan (HBCD)) i brostmjolk. Resultaten visade att vissa signifikanta
regionala skillnader i halter av de studerade substanserna foreldg. Skillnaderna var dock sma,
och inga sdkra slutsatser om orsaker till skillnaderna kunde dras. Vissa regionala skillnader i
halter av organiska miljogifter i livsmedel har ocksa observerats. I en matkorgsstudie utford
1999 (Darnerud et al. 2006) koptes livsmedel in i fyra olika stider i Sverige (Malm®,
Goteborg, Uppsala och Sundsvall), och hogre halter av XPCB, ZDDT och ZPBDE kunde ses i
livsmedel fran de sodra delarna av Sverige i jamforelse med de norra. Denna tendens till
nord-sydlig gradient observerades ocksa i en senare matkorgsstudie som utférdes i samma
stider 2005 (Ankarberg et al. 2006). Aven den omfattande fiskundersdkning som utférdes vid
Livsmedelsverket 2000-2003 visade pé regionala skillnader i halter i vissa fiskarter (NFA
2003).

Studien som redovisas i1 denna rapport syftar till att genom intagsberidkningar underséka om
det finns regionala skillnader i exponering for organiska miljogifter (dioxiner, dioxinlika
PCBer, PCB 153 och p,p -DDE) fran mat. Intagsberakningarna grundas pa en kostenkat,
ifylld av mddrarna vid brostmjolksinsamlingen, med fragor géllande konsumtionen av kott,
fagel, fisk, mjolkprodukter, vegetabiliskt fett och d4gg under dret fore graviditeten. Haltdata
for de studerade substanserna i olika livsmedel hdmtades fran unders6kningar och
kontrollprogram vid Livsmedelsverket. De regionala jamforelser som gjordes inkluderade
Uppsala, Goteborg och Lycksele. Den kostenkét som anvéndes 1 Lund skiljde sig at fran de
som anvéndes 1 Uppsala, Goteborg och Lycksele. Resultaten frdn Lund kunde dirfor inte

anvindas i denna undersokning.

Trots vissa skillnader 1 konsumtionsmonster mellan de olika regionerna kunde inte nigra
skillnader i intag av miljogifterna pavisas. Det berdknade medianintaget av dioxiner och
dioxinlika PCBer varierade mellan 0,9 och 1,2 pg WHO-TEQ/kg kroppsvikt/dag, mellan 1,3
och 1,9 ng/kg kroppsvikt/dag for PCB 153 och mellan 2,5 och 3,5 ng/kg kroppsvikt/dag for



p,p"-DDE. Fisk och skaldjur bidrog till den storsta delen av intaget av WHO-TEQ (52-61 %).
Enligt berdkningarna hade 14 % av kvinnorna intagsnivaer som dverskred EU’s tolerabla
veckointag for dioxiner och dioxinlika PCBer (14 pg WHO-TEQ/kg kroppsvikt/vecka).
Livsmedelsverkets konsumtionsrad gillande fet fisk fran Ostersjon verskreds av 4 % av
kvinnorna, och samtliga av dessa étta individer fanns med bland dem som 6verskred TWI.
Hogexponerade individer karaktiriserades generellt av hog konsumtion av fisk och
mjolkprodukter. Det finns inte ndgon tolerabel intagsnivd framtagen for icke dioxinlika
PCBer (t.ex. PCB 153), sa for dessa var det inte mgjligt att géra nigra jamforelser. Ingen
kvinna i studien dverskred JECFA’s tolerabla dagliga intagsniva for DDT-foreningar (10
ng/kg kroppsvikt/dag). En osdkerhet i de berdknade intagsnivaerna ar att det &r mycket svéart
att minnas och korrekt ange sin konsumtion av olika livsmedel under ett r tillbaka. Dessutom
4r det troligt att konsumtionen av lax fran Ostersjon #r dverskattad eftersom det ir mycket
ovanligt med sddan fisk i butik. De haltdata som anvénts i berdkningarna dr medel- och
medianhalter som kommer frén olika analysprojekt vid Livsmedelsverket. Dessa halter kan
skilja sig at fran de verkliga nivéerna i de livsmedel som kvinnorna konsumerat. Dessutom
anviandes samma haltdata for samtliga kvinnor, och hdnsyn togs alltsd inte till eventuella
regionala skillnader i livsmedelshalter. Trots dessa osédkerheter tyder resultaten pd att svenska
forstfoderskor fran olika delar av landet har exponerats for liknande nivéer av de studerade

foreningarna.

En korrelationsanalys kunde inte pavisa ndgra samband mellan de berdknade intagen av
PCB 153 och p,p”"-DDE och nivaerna av dessa substanser i brostmjolk. Detta beror sannolikt
till viss del pé att brostmjolkshalterna av persistenta organiska miljogifter speglar den totala

exponeringen under livstiden, och inte bara exponeringen under det senaste aret.
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Introduction

Exposure assessment is an important part of risk assessment of environmental pollutants in
food. In the Swedish population, food is the major source of exposure to persistent organic
pollutants (POPs), such as dioxins (PCDD/Fs) polychlorinated biphenyls (PCBs) and
chlorinated pesticides. Earlier studies have shown a tendency to regional differences in levels
of these contaminants in food in Sweden. In a Market Basket study from 1999 (Darnerud et
al. 2006), in which foods were sampled from four different regions in Sweden (Malmo,
Goteborg, Uppsala and Sundsvall), a tendency to a north-south gradient was seen in some
food groups. Higher levels of ZPCB, XDDT and XPBDE were seen in the southern parts of
Sweden. This tendency was also seen in a later Market Basket study, performed in the same
cities in 2005 (Ankarberg et al. 2006). Also, in the extensive study on POP-levels in fish,
2000-2003, regional differences in POP-levels in certain fish species were seen (NFA 2003).

The EU Scientific Committee of Food evaluated the toxicity of dioxins and dioxin-like PCBs
in 2000-2001 (EU-SCF, 2001). SCF decided to express the maximum tolerable intake as a
weekly average of 14 pg total WHO-TEQ/kg bw, corresponding to 2 pg total WHO-TEQ/kg
bw/day. Also the FAO/WHO Joint Expert Committee on Food Additives and Contaminants
(JECFA) evaluated dioxins and dioxin-like PCBs in 2002 (JECFA, 2002). JECFA decided to
express the maximum tolerable intake as a monthly intake of 70 pg/kg bw corresponding to
approximately 2 pg/kg bw/day. The tolerable intake represents the intake level considered
safe over a lifetime of consumption and was estimated with the use of safety margins from

animal studies. The European Food Safety Agency (EFSA) evaluated the toxicity of non-



dioxin-like PCBs in 2005 (EFSA, 2005). EFSA concluded that it is impossible to distinguish
effects of non-dioxin-like PCBs from effect of dioxin-like PCBs, and also concluded that data
regarding the toxicity of non-dioxin-like PCBs were limited. Therefore, EFSA did not decide
on a tolerable intake level for non-dioxin-like PCBs. The FAO/WHO Joint Meeting on
Pesticide Residues (JMPR) revised the provisional tolerable daily intake for DDT-compounds
in 2000 and decided on a provisional tolerable intake of 10 pg/kg bw/day (JMPR, 2000).

Recurrent measurements of levels of POPs in human breast milk have been made in the
Uppsala region of Sweden since 1996, in order to estimate temporal trends in POP body
burdens among pregnant and breast feeding women, and to estimate the intake of POPs by
breast fed infants. In order to investigate possible regional differences in POP levels in
Swedish breast milk, samples were collected from primipara mothers in Goteborg (on the
west coast of Sweden) 2001, Lund (southern Sweden) 2003, and Lycksele (northern Sweden)
2003-2004 (Lignell et al. 2005). There were statistically significant differences in breast milk
levels of PCB, chlorinated pesticides, PBDEs and HBCD between the four regions studied
after adjustment of the results for personal characteristics that could influence breast milk
levels. A tendency to a U-shaped south-north trend was observed, with the highest levels of
PCBs and pesticides in Lund and Lycksele and with lower levels in Géteborg and Uppsala.
However, regional differences in levels were substantially smaller than the individual
variation within a region, indicating similar long-term exposure levels of organohalogenated
persistent compounds among pregnant and nursing primipara women from different areas of

Sweden.

In view of the observed regional differences in levels of POPs in food and in breast milk it is
interesting to investigate if the intake differ between regions in Sweden. The aim of the
present study was to evaluate regional differences in intakes of dioxins, dioxin-like PCBs,
PCB 153 and p,p"-DDE, and to study if there are any correlations between intake levels and

concentrations in breast milk.



Material and methods

Recruitment

Uppsala: Mothers were recruited among primiparas who delivered at Uppsala University
Hospital from April 2000 to March 2001, from March 2002 to February 2003, from January
to December 2004 and from January to December 2006. Women who delivered on randomly
selected days during the first week of each month were asked to participate in the breast milk
study. 2-3 mothers were recruited every month. In 2000-2001, 67 women were asked to
participate in the study and 31 donated milk and answered the questionnaire. In 2002-2003,
49 women were asked to participate and 31 agreed. In 2004, 51 women were asked to
participate and 32 agreed. In 2006, 97 women were asked to participate and 50 agreed to
participate.

Goteborg: Mothers were recruited among women who delivered at MdIndal hospital in
September and October 2001. At 10 occasions a nurse informed all available primiparas about
the study. 77 mothers were informed about the study and 37 agreed to participate and later

donated milk and answered the questionnaire.

Lycksele: Mothers were recruited among primiparas who were Swedish by birth and delivered
at Lycksele Hospital from September 2003 to July 2004. Altogether, 62 healthy mothers who
had normal deliveries were asked to participate and 39 mothers donated breast milk and

answered the questionnaire.

Breast milk levels and food consumption data

The mothers sampled milk at home during the third week after delivery (day 14-21 post
partum). Data on age, weight, lifestyle, medical history, dietary habits etc. of the mothers
were obtained via questionnaires. The analysis of dioxins, dioxin-like PCBs, PCB 153 and

p,p"-DDE in breast milk has been described earlier (Glynn et al. 2007).

A food consumption questionnaire, with detailed questions about consumption of meat,
poultry, fish, dairy products, vegetable fat and egg during the past year, were mailed to all the
participating women (see Appendix 1). The consumption of different foods was calculated by

means of consumption frequencies and meal sizes.



Concentrations in food

The concentrations used in the intake calculations were mean or median values from different
analytical projects conducted at the NFA. The same concentrations were used for all women,
irrespective of living region. In case of concentrations below the limit of quantification

(LOQ), half of LOQ was taken as an estimated value in the calculations.

Levels of dioxins and dioxin-like PCBs in sausages, paté, lean freshwater fish, tuna and
sardines were obtained from analyses of foods from a market basket study in 1999 (Darnerud
et al. 2006). Data on milk, butter, egg, game, beef, pork, liver, chicken and vegetable fat was
obtained from the Swedish NFA’s control program for dioxins 2003-2005 (Ankarberg et al.
2007), where the samples are taken from all over Sweden. Data on seafood, herring,
mackerel, salmon, eel and cod were obtained from a NFA fish-project in 2000-2003 (NFA
2003).

Levels of PCB 153 and p,p"-DDE in milk, butter, pork, beef, game, chicken and lamb as well
as levels of PCB 153 in liver and vegetable fat were obtained from the Swedish NFA’s
control programs for contaminants in 2000-2005. Data on PCB 153 and p,p”"-DDE in pate,
sausages and lean freshwater fish as well as data on p,p’-DDE in liver and vegetable fat was
obtained from analyses of foods from a market basket study in 1999 (Darnerud et al. 2006).
Data on PCB 153 and p,p"-DDE in egg was obtained from a market basket study in 2005.
Levels of PCB 153 and p,p”-DDE in seafood, herring, mackerel, salmon, eel and cod were
obtained from a NFA fish-project in 2000-2003 and from the Swedish NFA’s control
programs in 2000-2005 (Lind et al. 2002, Ankarberg et al. 2007). For all fish species included
in this study, analyses were carried out on muscle tissue, except for herring where the muscle

including skin was analysed (i.e. edible part).

The methods used for analysis of dioxins, dioxin-like PCBs, PCB 153 and p,p”-DDE in food
samples have been described earlier (Ankarberg et al. 2007, Lind et al. 2002, NFA 2003).

Intake calculations

Dietary intakes of dioxins, dioxin-like PCBs, PCB 153 and p,p”-DDE were calculated by
combining concentration data of the contaminants in the various food products, with

consumption data from the questionnaires filled in by the mothers.



Statistics

Statistical analysis was performed using the GraphPad Prism, version 5 (GraphPad Prism
software, San Diego, CA) or Minitab® 15 (2006 Minitab Inc.). Statistical comparisons were
made using one-way ANOVAs (Kruskal-Wallis) with a non-parametric post-test (Dunn’s) or
by Mann-Whitney-U-tests. Possible correlations between intakes and breast milk levels of

PCB 153 and p,p"-DDE were investigated using Spearman’s rank correlation.

Results and discussion

Characteristics of the participants

Characteristics of the participating mothers are compiled in Table 1. Women who were not
Swedish by birth were excluded from the study. Mothers from Lycksele were significantly
younger than mothers from Uppsala and Goteborg (Kruskal-Wallis, Dunn’s p<0.0001).

Consumption data

For data on consumption of the different foods, see Table 2.

For the food groups vegetable fat and fatty Baltic fish, there were statistically significant
differences in consumption over the years in the mothers from Uppsala. In 2002-2003,
mothers from Uppsala consumed significantly more vegetable fat than in 2006 (Kruskal-
Wallis, Dunn’s p=0.0011). The Uppsala mothers recruited in 2000-2001 and 2002-2003 had a
significantly higher consumption of fatty fish from the Baltic Sea as compared to the mothers

in 2006 (Mann-Whitney U-test, p= 0.0010 and p= 0.025 respectively).

Due to the differences in consumption of vegetable fat and fatty Baltic fish between the years
in Uppsala, the consumption of these food groups among mothers 00 from Goteborg and
Lycksele were compared with the consumption among Uppsala mothers recruited during the
same time period. No differences in vegetable fat consumption were seen between Uppsala
(2000-2002) as compared to Goteborg (2001) or between Uppsala (2003-2004) and Lycksele
(2003-2004). Comparisons of consumption of fatty Baltic fish between regions showed a
significantly higher consumption in Uppsala (2000-2002) as compared to Goteborg (2001)
(Mann-Whitney U-test, p=0.015). No differences in fatty Baltic fish consumption were seen
between Uppsala (2003-2004) and Lycksele (2003-2004).



Regarding the consumption of other foods than vegetable fat and fatty Baltic fish, there were
no statistically significant differences in consumption rates among the mothers from Uppsala.
Therefore, all data from the mothers in Uppsala (irrespective of sampling year) were used in
the statistical comparison with Goteborg and Lycksele. The mothers in Lycksele consumed
more dairy products (expressed as milk fat), non-Baltic fatty fish and game, than the mothers
in Uppsala and Goéteborg (Kruskal-Wallis, Dunn’s p< 0.05). Furthermore, mothers from
Lycksele consumed less lean fish than mothers in Uppsala and Goteborg (Kruskal-Wallis,
Dunn’s p< 0.05). When the consumption was calculated as consumption/kg body weight,
there were no differences in consumption of fatty fish, due to a higher weight in the mothers

from Lycksele.

There are uncertainties in the results since it is difficult to correctly answer questions about
food consumption. Also note that the consumption of fatty Baltic fish among the mothers
might be slightly overestimated, due to over-reporting of consumption of Baltic salmon

(Ankarberg & Petersson Grawé 2005).

Intake calculations

Mean, median and 95t percentile of the dietary intake of dioxins, dioxin-like PCBs, PCB 153
and p,p"-DDE are shown in tables 3-7.

Despite differences in consumption of different food groups, there were no significant
differences in total WHO-TEQ-intake between regions or years. Median dietary intake of
dioxins and dioxin-like PCBs in this study ranged from 0.9 to 1.2 pg total WHO-TEQ/ kg
bw/day (see Table 3). Contribution from different food groups (%) to total WHO-TEQ intake
is given in tables 4-7. Fish and shellfish contributed with 52-61% to the total intake, dairy
products with 18-27% and meat with 9-13%. The calculated intake of dioxins and dioxin-like
PCBs are in agreement with an earlier intake calculation for primiparas who lived in Uppsala
County and delivered in 1996-99 (Glynn et al. 2006). In that study, the median total TEQ
intake was 0,9 pg/kg bw/day. The present results are also in agreement with an intake
calculation for women (17-40 yrs) from the national food survey Riksmaten 1997-98 (Becker
and Pearson, 2002), where the median total WHO-TEQ intake was 0.9 pg/ kg bw/day
(Ankarberg and Petersson Graw¢, 2005).



According to the current intake calculations, 14% of the women had intake levels above EU’s
tolerable weekly intake (TWI; 14 pg WHO-TEQ/kg bw/week for dioxins and dioxin-like
PCBs). The NFA dietary advice regarding fatty fish from the Baltic Sea was exceeded by 4%
of the mothers, and these eight individuals were all among the 14% who exceeded the TWI.
Highly exposed individuals were generally characterized by a high consumption of fish

(especially non-Baltic fatty fish) and dairy products.

There were no differences in PCB 153- or p,p -DDE-intake between regions or years. Median
dietary intake of PCB 153 in this study ranged from 1.3 to 1.9 ng/kg bw/day, and the intake of
p,p -DDE ranged from 2.5 to 3.5 ng/kg bw/day (see Table 3). The calculated intakes of PCB
153 and p,p’-DDE are in agreement with an earlier intake calculation for primiparas who
lived in Uppsala County and delivered in 1996-99 (Glynn et al. 2006). In that study, the
median PCB 153 and p,p"-DDE intake was 1.5 and 3.1 ng/kg bw/day respectively. The
present results are also in agreement with an earlier intake calculation for women (21-30 yrs)
from the national food survey Riksmaten 1997-98 (Becker and Pearson, 2002), where the
median PCB 153 intake was 1.5 ng/kg bw/day, and the median p,p"-DDE intake was 2.5
ng/kg bw/day (Lind et al. 2002). No tolerable intake level for non-dioxin-like PCBs has been
established, and no woman in the study exceeded JECFA’s tolerable daily intake level for

DDT-compounds (10 pg/kg bw/day) (JMPR, 2000).

There are uncertainties in the calculated intake levels. As mentioned earlier, the reliability of
reported consumption levels may be questionable. Furthermore, the concentrations used in the
intake calculations are mean or median values from different analytical projects conducted at
the Swedish NFA. These concentrations may differ from the actual levels in the foods that the
women consumed. Some regional differences in POP levels in food have been reported in
market basket studies conducted at the NFA (Darnerud et al. 2006, Ankarberg et al. 2006,
NFA 2003), but these differences were not taken into consideration in the intake calculations.
Instead, the same concentrations were used for all women, irrespective of living region.
Despite these uncertainties, the results indicate that primipara women from different regions

of Sweden have been exposed to similar levels of the studied compounds from food.

Correlations between intake and breast milk levels

Levels of POPs in breast milk samples from Uppsala, Goteborg and Lycksele have been
reported earlier (Lignell et al. 2005, Glynn et al. 2007). A correlation analysis showed no
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significant correlations between the calculated intakes of PCB 153 and p,p”-DDE and the
levels of the same compounds in breast milk (see Figure 1-2). The lack of correlation between
calculated intakes and levels of PCB 153 and p,p"-DDE in breast milk may be explained by
the fact that breast milk levels reflect the long-term exposure whereas the intake levels
represent recent exposure. As discussed earlier, there are also uncertainties in the calculated

consumption levels (see the section “Intake calculations” above).

Conclusions

The present study shows that the median intakes of WHO-TEQs of dioxins and dioxin-like
PCBs and p,p"-DDE among Swedish mothers are well below the tolerable intake levels
established by SCF and JECFA. However, in this study, 14% of the mothers had an intake of
dioxin and dioxin-like PCB WHO-TEQ that was higher than the TDI and 27% of these
mothers consumed more Baltic fish than the current dietary advice issued by the NFA. Highly
exposed individuals were generally characterized by a high consumption of fish and dairy

products.

No regional differences in intake of dioxins, dioxin-like PCBs, PCB 153 or p,p"-DDE were
found in this study, although consumption patterns of certain foodstuffs differed. This intake
calculation supports the results from the previous report about regional differences in breast
milk concentrations of POPs, since no marked differences were seen in the intake of total-

TEQ, PCB 153 or p,p’-DDE.

No correlations between the calculated intakes of PCB 153 and p,p"-DDE and the levels in
breast milk could be established. One possible explanation to these findings is that breast milk

levels reflect the long-term exposure whereas the intake levels represent recent exposure.
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Table 1. Characteristics of the mothers participating in the study.

Uppsala 2000-2001 Uppsala 2002-2003 Uppsala 2004 Uppsala 2006 Goteborg 2001 Lycksele 2003-2004
N  Median Range N  Median Range |N  Median Range N  Median Range |N  Median Range N  Median Range
Age of the mother 31 30.1 21-37 31 298 24-37 |32 293 21-35 50 302 19-40 |37 30.0 19-40 39 27.1 19-35
(years)
BMI before pregnancy 31 227 16-37 31 216 18-26 |32 222 18-34 50 220 19-37 |37 226 17-42 39 225 18-46
(kg/m?)
Weight gain during pregnancy 31 0.62 0.03-1.5 |31 0.63 0.3-0.9 |31 0.65 0.09-1.2 |50 0.57 0.1-1.2 |37 0.63 0.0-1.1 39 058 -0.16-1.5
(Yo/week)*
Weight reduction from delivery |30 9.2 1.3-17 29 82 3.1-17 |31 108 4.5-17 50 8.8 3.6-17 |36 9.6 1.5-19 39 9.0 0.0-14
to sampling (%)"
N % N % N % N % N % N %
Country of birth
Nordic 29 94 31 100 32100 50 100 36 97 39 100
Non-Nordic 2 6 0 0 0 0 0 0 1 3 0 0
Smoking during pregnancy®
Non-smoker 26 84 25 81 24 75 43 86 30 81 31 79
Former smoker 2 6 2 6.5 4 12.5 4 8 2 5 5 13
Smoker 3 10 4 13 4 12.5 3 6 5 14 3 8
Education
Max 3-4 yr high school 9 29 9 29 9 29 8 16 8 22 23 59
1-3 yr higher education 8 26 5 16 6 19 5 10 15 40 11 28
>3 yr higher education 14 45 17 55 16 52 37 74 14 38 5 13

9% of weight before pregnancy/week of pregnancy.
Weight reduction minus birth weight of the child in % of weight just before delivery.
“Women who stopped smoking before pregnancy are considered to be former smokers, and women who stopped smoking during the first or second month of pregnancy are considered to be

smokers.
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Table 2. Mean, median, 5™ and 95™ percentile of consumption of different foodstuffs in
mothers from Uppsala, Goteborg and Lycksele.

City (year) Foodstuff Mean Median 5/95 N
(g/day) (g/day) percentile
Uppsala (00-01) Meat 113 108 41/179 30
Uppsala (02-03) 118 126 30/203 30
Uppsala (04) 96 85 33/154 31
Uppsala (06) 103 104 0/223 50
Goteborg (01) 98 93 10/186 37
Lycksele (03-04) 113 112 43/175 39
Total 106 105 15/192 217
Uppsala (00-01) Dairy fat 27 23 10/55 30
Uppsala (02-03) 25 21 10/47 30
Uppsala (04) 21 18 8/43 31
Uppsala (06) 22 19 6/43 50
Goteborg (01) 26 23 7147 37
Lycksele (03-04)" 36 36 10/75 39
Total 26 23 7/53 217
Uppsala (00-01) Vegetable fat 24 19 5/55 30
Uppsala (02-03)” 23 26 9/33 30
Uppsala (04) 19 18 9/31 31
Uppsala (06) 15 14 0/29 50
Goteborg (01) 20 17 8/35 37
Lycksele (03-04) 18 14 12/32 39
Total 19 17 4/34 217
Uppsala (00-01) Egg 13 7 2/33 30
Uppsala (02-03) 10 7 3725 30
Uppsala (04) 12 7 3725 31
Uppsala (06) 11 7 1/25 50
Goteborg (01) 12 7 3725 37
Lycksele (03-04) 12 7 3/25 39
Total 11 7 3/25 217
Uppsala (00-01) Fish (total) 42 30 12/103 30
Uppsala (02-03) 33 30 17/59 30
Uppsala (04) 40 36 3/95 31
Uppsala (06) 37 33 0/80 50
Goteborg (01) 45 42 4/105 37
Lycksele (03-04) 36 35 11/82 39
Total 39 34 4/42 217
Uppsala (00-01)" Y | Fatty Baltic fish 1 1 0/6 30
Uppsala (02-03)° 2 0 0/7 30
Uppsala (04) 1 0 02 31
Uppsala (06) 1 0 0/3 50
Goteborg (01) 1 0 0/3 37
Lycksele (03-04) 1 0 0/3 39
Total 1 0 0/4 217




Table 2. Continuation.

Uppsala (00-01) Other fatty fish 12 6 1/41 30
Uppsala (02-03) 8 8 1/19 30
Uppsala (04) 10 5 0/32 31
Uppsala (06) 11 9 0/35 50
Goteborg (01) 10 9 0/19 37
Lycksele (03-04) 16 14 1/45 39
Total 17 9 0/35 217
Uppsala (00-01) Lean fish 25 19 3/57 30
Uppsala (02-03) 18 18 7/34 30
Uppsala (04) 23 23 2/46 31
Uppsala (06) 21 17 0/51 50
Goteborg (01) 27 24 2/68 37
Lycksele (03-04) 15 12 2/37 39
Total 21 19 1/53 217
Uppsala (00-01) Shellfish 3 1 0/9 30
Uppsala (02-03) 5 6 0/11 30
Uppsala (04) 6 6 0/14 31
Uppsala (06) 4 6 0/13 50
Goteborg (01) 7 6 0/14 37
Lycksele (03-04) 3 2 0/7 39
Total 5 4 0/13 217

2) Significantly different from Uppsala 2000-2006 (p=0.0008) and Goteborg 2001 (p<0.05).
® Significantly different from Uppsala 2006 (p=0.0011).

2 Significantly different from Uppsala 2006 (p=0.0010).

D Significantly different from Goteborg 2001 (p=0.015)

2 Significantly different from Uppsala 2006 (p=0.025).

Table 3. Intake of dioxins and dioxin-like PCBs (total WHO-TEQ), PCB 153 and p,p"-DDE
from food among mothers from Uppsala, Goteborg and Lycksele. There were no significant
differences in intake between regions or years.

Intake Uppsala Uppsala Uppsala Uppsala Uppsala Goteborg Lycksele TOTAL
2000-01  2002-03 2004 2006 total 2001 2003-04

Dioxins and dioxin-like PCBs (pg WHO-TEQ/kg bw/day)

Mean 1.4 1.4 1.2 1.1 1.3 1.3 1.4 1.4

Median 1.1 1.2 1.1 0.9 1.1 1.2 1.2 1.3

95th percentile 34 2.7 2.2 2.2 2.7 2.4 3.6 32

N 30 30 31 50 141 37 39 217

N>TDI 7(23%) 4(13%) 3(10%) 6(12%) 20(14%) 4(11%) 6(15%) 30 (14%)

N>dietary advice 2 3 0 2 7 0 1 8 (4%)

PCB 153 (ng/kg bw/day)

Mean 22 1.8 1.6 1.7 1.8 1.6 2.3 1.9

Median 1.6 14 1.3 1.4 1.4 1.6 1.9 1.5

95th percentile 7.0 3.7 3.9 3.5 4.2 34 5.9 4.6

N 30 30 31 50 141 37 39 217

p,p"-DDE (ng/kg bw/day)

Mean 4.2 3.6 3.0 3.1 3.4 3.1 4.1 3.5

Median 2.9 2.9 2.5 2.7 2.7 2.7 3.5 2.8

95th percentile 12.5 7.4 7.0 6.9 7.7 5.3 11.0 7.9

N 30 30 31 50 141 37 39 217




Table 4. Dietary intake of dioxins and dioxinlike PCBs among mothers from Uppsala 2000-
2006 (pg total WHO-TEQ/day).

Uppsala 2000-01 (N=32) Uppsala 2002-03 (N=31) Uppsala 2004 (N=31) Uppsala 2006 (N=50)
Mean Median  95th perc Mean Median  95th perc Mean Median  95th perc Mean Median  95th perc

Fish* 53.7 40.8 169.0 51.1 39.0 130.1 455 395 115.1 443 36.9 119.8
Meat and poultry 10.2 8.2 25.7 9.4 9.4 16.1 7.7 7.2 14.7 7.2 7.3 14.8
Dairy products 16.4 14.2 33.4 15.9 12.9 29.0 13.3 11.6 26.5 13.2 11.8 26.1
Vegetable fat 8.2 5.9 175 7.6 9.5 9.9 7.0 8.8 9.7 5.7 8.8 9.2
Egg 0.9 0.5 2.3 0.7 0.5 1.8 0.8 0.5 1.8 0.8 0.5 1.8
*Baltic fish 14.7 10.7 66.9 16.4 0.0 75.2 6.2 0.0 19.9 8.0 0.0 29.1
Other fatty fish 23.4 13.3 79.0 16.1 14.0 37.7 18.2 10.6 64.1 18.6 17.3 44.9
Lean fish 15.0 10.4 35.6 10.0 9.4 19.4 11.3 10.4 22.9 10.1 8.4 245
Shellfish 3.9 1.9 11.7 8.7 7.6 18.1 9.7 7.6 253 7.7 7.6 21.2
Total intake

pg/day 89.3 75.7 211.0 84.7 79.0 171.2 74.0 67.1 146.3 71.4 61.9 153.6
pg/kg bw/day 1.4 1.1 3.4 1.4 1.2 2.7 1.2 1.1 2.2 1.1 0.9 2.2

Table 5. Dietary intake of dioxins and dioxinlike PCBs among mothers from Uppsala 2000-

2006 (pg total WHO-TEQ/day). N=144.

Mean Median  95:e perc % contribution
Fish* 48.0 39.1 131.7 56.8
Meat and poultry 8.4 7.9 17.1 11.4
Dairy products 14.5 12.7 28.7 184
Veg fat 6.9 8.8 104 12.7
Egg 0.8 0.5 1.8 0.7
* Baltic fatty fish 10.8 0.0 42.7 0.0
Other fatty fish 19.0 13.8 50.0 35.1
Lean fish 11.4 9.6 29.2 24.5
Shellfish 7.5 6.9 21.2 17.6
Total intake
pg/day 78.6 70.9 183.1
pa/kg bw/day 1.3 1.1 2.7

Table 6. Dietary intake of dioxins and dioxinlike PCBs in mothers from Géteborg 2001.
(pg total WHO-TEQ/day). N=32

Mean Median 95:e perc % contribution
Fish* 48.4 44.1 100.2 61.2
Meat and poultry 9.3 9.2 19.6 12.8
Dairy products 16.1 14.3 29.2 19.8
Veg fat 6.6 3.9 17.4 5.5
Egg 0.9 0.5 1.8 0.7
* Baltic fatty fish 5.8 0.0 29.7 0.0
Other fatty fish 15.9 13.9 42.0 315
Lean fish 14.6 13.4 40.7 30.3
Shellfish 11.0 7.6 30.1 17.1
Total intake
pg/day 81.3 81.7 142.4
pa/kg bw/day 1.3 1.2 2.4




Table 7. Dietary intake of dioxins and dioxinlike PCBs in mothers from Lycksele 2003-2004
(pg total WHO-TEQ/day). N=32

Mean Median 95:e perc % contribution

Fish* 56.0 42.9 134.3 52.4
Meat and poultry 7.4 7.4 12.3 9.0
Dairy products 22.3 22.3 45.8 27.2
Veg fat 5.3 8.8 9.8 10.7
Egg 0.8 0.5 1.8 0.6
*Baltic fatty fish 6.3 0.0 33.1 0.0
Other fatty fish 27.7 24.3 75.6 56.6
Lean fish 8.5 7.0 19.9 16.4
Shellfish 4.8 2.8 12.7 6.5
Total intake

pg/day 81.5 73.2 187.7

pa/kg bw/day 1.3 1.1 2.8




Figure 1. Correlation between concentrations of PCB 153 in breast milk (from primiparous
mothers living in Uppsala, Gteborg and Lycksele) and the calculated intakes of PCB 153
during the year before pregnancy (N=197).
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Figure 2. Correlation between concentrations of p,p -DDE in breast milk (from primiparous
mothers living in Uppsala, G6teborg and Lycksele) and the calculated intakes of p,p”-DDE
during the year before pregnancy (N=197).
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FRAGOR OM DINA KOSTVANOR DE SENASTE 12 MANADERNA FORE DIN GRAVIDITET

For att lattare komma ihag denna period kanske det hjalper att tanka pa om och var Du jobbade, om Du at
lunch pa restaurang, favoritratter o s v.
Forsok att ange Din normala konsumtion (hur ofta, hur mycket) av de olika livsmedlen eller matratterna.

1. Vilken typ av mjolk eller fil drack eller at Du vanligen (t ex till grot, kram, flingor, chokladdryck) och hur
mycket per dag eller per vecka? (1 glas =ca 2dl)

Mjolk frain egengard _ glas/dag __ glas/vecka
Lattmjolk, minimjolk
Mellanmjélk 1,5%
Standardmjo6lk, 3%
Filmjolk,yoghurt,kefir
Lattfil, 1attyoghurt

[0 Jag drack eller at sallan/aldrig mjolk

2. Hur manga smorgasar med smoér eller margarin brukade Du ata per dag eller per vecka?

skivor/dag skivor/vecka
0 Jag anvande inget matfett pa smorgasarna ----- > Gatill fraga 5

3. Hur brukade Du vanligen bre Dina smorgasar?

[0 Ganska tjockt lager fett

0 Tuntlager

0 Mycket tunt lager

4. Vilken typ av matfett brukade Du anvanda till smorgasarna? Ange endast ett alternativ - det vanligaste.
O Smor

] Bregott

O Margarin (t ex Flora, Runda bords, Latta, Milda)

5. Vilka av foéljande palagg brukade du ata pa smorgas och hur mycket, per dag, per vecka eller per manad?

Skivor/matskedar per
dag vecka manad

Leverpastej, msk
Skinka, skiva
No6tkott, skiva
Alg, renkétt, skiva
Korv, skiva
Kaviar, msk

0 Jag at sallan eller aldrig nagot av dessa palagg




6. Hur ofta &t Du i genomsnitt av féljande livsmedel under de senaste 12 manaderna fore din graviditet?

Satt kryss i en lamplig ruta for varje livsmedel/matratt: "Hur ofta”?.

LIVSMEDEL, MATRATTER (stekt, kokt, rokt)

HUR OFTA?
Ganger | Ggr/ Ganger Ganger
Aldrig per & |man per vecka per dag
3 6 | 1-3 2 [3-4]|56]1el mer

KOPT FISK inkl fisk pa restaurang, matsal

Farsk eller djupfryst havsfisk (typ torsk, spatta, sej)

Fiskratter (fiskpinnar, fiskbullar m m)

Sill (inkl. salt el. rokt sill) eller makrill fran Vastkusten

Sillkonserver (inlagd, anjovis, matjessill m m)

Tonfisk pa burk

Andra konserver (typ sardin)

Stromming eller Ostersjosill (Blekinge, Skane)

Bockling, rokt sill/stromming fran Ostersjon

Odlad lax (ex norsk fjordlax) eller regnbage

Vildfangad lax, éring eller roding fran Ostersjon, Bottniska viken,
Vanern och Vattern (finns séllan i butik)

Ra&ding eller oring fran odvriga vatten, sik

Al

Gadda, gos, aborre, lake

Farsk el. fryst tonfisk, stor halleflundra, svardfisk, haj eller rocka

Stenbitsrom, 6jrom, torskrom, kaviar pa tub

Lever av torsk eller lake

Krabba

Skaldjur, utom krabba (rékor, musslor m.m)

EGEN FANGST ELLER FATT

Makrill

Vildfangad lax, éring eller roding fran Ostersjon, Bottniska viken,
Vanern och Vattern (ej odlad)

Odlad laxfisk

Annan lax, regnbage, réding, 6ring




LIVSMEDEL, MATRATTER (stekt, kokt, rokt)

Aldrig

Ganger | Ggr/ Géanger Géanger
per ar | man per vecka per dag
3 6 | 1-3 2 34 )56 | 1lelmer

forts. EGEN FANGST ELLER FATT

Sill frAn Vastkusten

Stromming eller Ostersjosill (Blekinge, Skane)

Bockling, rokt sill fran Ostersjon

Al (kokt, stekt eller rokt)

Annan farsk havsfisk, t ex plattfisk eller torsk

Sik (kokt, stekt eller rokt)

Gadda, gos, aborre, lake

Lever av torsk eller lake

Krabba

Skaldjur, utom krabba (rékor, musslor m m)

MEJERIPRODUKTER, GLASS

Mjolk i matlagning i s&ser, pannkaka, mm

Vispgradde, mellangradde sasom tillbehor, i matréatter, sdser mm

Kaffegradde, matlagningsgradde i matratter, sdser mm

Graddfil sdsom tillbehor, i s&ser mm

Creme fraiche sasom tillbehor, i matratter, sdser mm

Youghurt sdsom tillbehdr, i matratter, sdser mm

Graddglass

KOTT, KORV, AGG

Korv (stekt, grillad, kokt)

Griskott (stekt, grillat, kokt)

No6tkott (stekt, grillat, kokt)

Lammkott (stekt, grillat, kokt)

Viltkétt (alg, radjur m m)

Kottfarsratt, kottbullar, pannbiff, kottfarssas mm

Njure, lever (stekt, kokt, gryta)

Kyckling, annan fagel (stekt, grillad, kokt)

Agg kokt/stekt, omelett, pannkaka, bakning mm

Var snéll och kontrollera att Du kryssat i en ruta pa varje rad i tabellen.




FORTS. DINA KOSTVANOR DE SENASTE 12 MANADERNA FORE DIN GRAVIDITET

7. Vilken typ av ost brukade Du ata som péalagg och hur mycket per dag, per vecka eller per manad?

Skivor/matskedar per
dag vecka maénad

Hardost, 24-31% fett
Mager hardost, 10-17% fett
Dessertost

Smaltost (bredbar) (msk)

[0 Jag at sallan/aldrig ost -----> Ga till fraga 9

8. Hur tunna/tjocka brukade Dina ostskivor vara?

[0 Tunna (en skiva per smorgas, skuren med osthyvel)
[0 Tjocka (flera skivor, eller skuren med kniv)

9. Hur ménga koppar kaffe/te drack Du vanligen per dag eller per vecka? (Kaffe = 1,5dl, Te=2dl)

Kaffe koppar/dag koppar/vecka
Te koppar/dag koppar/vecka

[0 Jag anvande gradde i kaffet
O Jag anvande mjolk i kaffet
0 Jag anvande mjolk i te

10. Vilken typ av matfett brukade Du/Din familj anvanda till matlagningen? Ange endast ett alternativ - det
vanligaste.

Smor

Bregott

Margarin

Olja

Ister, flott

Vi anvande inget matfett till matlagning

Ooooooao

-
=

Vilken typ av ost brukade Du/Din familj anvanda i matlagning? Ange endast ett alternativ - det vanligaste.

Hardost, 24-31% fett
Mager hardost, 10-17% fett
Dessertost

Smaltost

Keso, kvarg m.fl.

Vi at sallan/aldrig ost

OooOooaoao



NAGRA OVERGRIPANDE FRAGOR

12. Hur mycket &t Du i genomsnitt av féljande fiskgrupper

portioner per
A. de senaste 12 manaderna fore din graviditet? vecka manad ar

- Mager fisk (ex spatta, torsk, gadda, produkter som fiskbullar, fiskpinnar o likn.)

- Norsk fjordlax (vanlig i butik), regnbagslax, makrill, sill (Vastkusten, 6ppna havet)
- Stromming, sill frAn Ostersjon (Blekinge, Skane), bockling, vildfangad éstersjolax
eller havsoring (ovanlig i butiken!), al

B. nar du gick i arskurs 7i grundskolan?
(forsok att minnas genom att tdnka pa var du bodde vid denna tid, var du gick i skolan osv.)

- Mager fisk (ex spatta, torsk, gadda, produkter som fiskbullar, fiskpinnar o likn.)

- Norsk fjordlax (vanlig i butik), regnbagslax, makrill, sill (Vastkusten, Gppna havet)
- Stromming, sill fran Ostersjon (Blekinge, Skane), bockling, vildfangad dstersjolax
eller havsoring (ovanlig i butiken!), al

13. Vilka grundlaggande matvanor har du? Ater du vanligen

Blandkost, d.v.s. ater det mesta

Ej kétt, i 6vrigt blandkost

Lakto-ovo-vegetarisk mat, d.v.s. vegetarisk kost plus agg och mjélkprodukter
Strikt vegankost, d.v.s. inga animaliska livsmedel alls

Annan variant. Vilken?

I B B

NAGRA FRAGOR OM DINA VANOR UNDER GRAVIDITET OCH EFTER FORLOSSNINGEN

14. Har du andrat dina matvanor i samband med graviditeten?

0 Nej
O Ja
Om Ja, vilka ar foréandringarna?

15. Hur ofta at Du féljande fiskar under graviditeten? (kryssa for ett alternativ per fisk)

Aldrig agr under grav. ggr/man agr/vecka aagr/dag

1-3 4-6 6-8 1-3 1 2 34 56 1el. mer
Gadda O O O O O O o o O O
Lake O O O O O O o o O O
Gos O O O O O O o o O O
Abborre O O O O O O o o O O
Al O O O d O O O O O O
Tonfisk (burk) [ O O O O O o o O O



16. Hur manga ganger har Du &tit foljande fiskar efter forlossningen? (kryssa for ett alternativ per fisk)

Aldrig ganger efter forlossningen
1-3 4-6 6-8
Gadda O O O O
Lake O O O O
Gos O O O O
Abborre O O O O
Al O O O O
Tonfisk (burk) O O O O

17. Ater Du kott och/eller fisk?

O Nej-----> Gatill fraga 21

18. Hur ofta ater du stekta eller grillade kott- eller fiskratter?

ggr/manad gar/vecka qar/dag
1 el. farre 2-3 1 2-3 4-6 1 el. fler
O O O O O O

o
©

Nar du lagar mat hemma, anvander du stekskyn till maten?

Alltid

Halften av gangerna
Mindre an halften
Aldrig

Vet inte

I N R W

N
©

Vilken férg brukar det stekta kott du ater ha?

Brun-svart
Morkbrun
Mellanbrun
Ljusbrun

Oo0Ooano

21. Hur ofta ater Du livsmedel baserade pa sojaprodukter (sojabdna, sojabiff, tofu, sojadryck, mm)?
OBS! Galler ej sojasas!

Aldrig ggr/man agr/vecka ggr/dag
1 2 3 1 2 3-4 5-6 1 el. mer
O O O O O O O O O




22. Hur ofta ater Du kalvaxter eller matratter innehallande kal (vitkal, broccoli, blomkal, rodkal)?

Aldrig ggr/man ggr/vecka ggr/dag
1 2 3 1 2 3-4 5-6 1 el. mer
O O O O O O O O O

23. Vilken typ av salt anvander du/ni vanligtvis i matlagning/bakning och vid matbordet hemma?
Ange endast ett alternativ, det vanligaste.

0 Joderat hushallssalt eller mineralsalt
0 Hushallssalt utan jod

O Ortsalt, t.ex. Herbamare

0 Vet ej/anvander aldrig salt

Om Du/Ni anvander salt hemma: Hur manga ganger per dag i medeltal? ganger/dag

24. Har Du anvant nagot vitamin/mineraltillskott efter forlossningen? (ex. Vitamineral, Vitaplex mineral, En
Om Dan, C vitamin, Duroferon, Blutsaft, BlodtPlus, Ledins Komplett, Protektor, mm)

O Nej - >Ga till fraga 25

0o Ja - >

Sort 1:
ggr/man qagr/vecka ggr/dag
1 2 3 1 2 3-4 56 1 el. mer
O O O O O O O O

Sort 2:
ggr/man qar/vecka ggr/dag
1 2 3 1 2 3-4 5-6 1 el. mer
O O O O O O O O

Sort 3:
ggr/man qgagr/vecka ggr/dag
1 2 3 1 2 3-4 56 1 el. mer

| O | O O O O |



25. Hur Du anvant nagot halsokostpreparat eller kosttillskott efter forlossningen? (ex. Kelpprodukter,
tdngpreparat, viktminskningspreparat, sportprodukter, antioxidanter, jodtablett, ginseng, mm)

O Nej e >Ga till fraga 26

O Ja - >

Sort 1:
ggr/man gdr/vecka ggr/dag
1 2 3 1 2 3-4 56 1 el. mer
O O O O O O O

Sort 2:
ggr/man qar/vecka ggr/dag
1 2 3 1 2 3-4 5-6 1 el. mer
O O O O O O O O

Sort 3:
ggr/man gdr/vecka ggr/dag
1 2 3 1 2 3-4 56 1 el. mer
O O O O O O O

26. Har Du anvant nagot lakemedel mot sura uppstotningar/*sur mage" efter férlossningen? (Novalucid

Mixtur, Novalucol Mixtur, Novalucol Novum, Gaviscon, mm.)

O Nej - >Ga till fraga 27

O Ja  =meeememeeees >

Sort 1:
ggr/man qar/vecka ggr/dag
1 2 3 1 2 3-4 5-6 1 el. mer
O O O O O O O

Sort 2:
ggr/man qgr/vecka ggr/dag
1 2 3 1 2 3-4 56 1 el. mer
O O O O O O O

Sort 3:
ggr/man qar/vecka ggr/dag
1 2 3 1 2 3-4 5-6 1 el. mer
O O O O O O O



NAGRA FRAGOR OM AMNING

27. Hur har ditt barn ammats?
A. Helt B. Delvis C. Ammades €]

Fyll i vecka for vecka den bokstav som mest dverenstammer med hur barnet ammats, med bérjan direkt efter
férlossningen.

vecka 1 vecka 4
vecka 2 vecka 5
vecka 3 vecka 6

Om barnet inte ammats helt: Varfor fick barnet ersattning for bréstmjolk?

Om barnet inte ammats helt: Vad fick barnet istallet?

NAGRA FRAGOR OM DIN UPPVAXT

28. Ammade Din mor Dig nar Du var liten?

O Nej - > Ga till fraga 29
O Ja
O Vetej-—--->Gatill fraga 29

Om ja: Hur lange ammade Din mor Dig? manader 1 Vet gj

29. Pavilken plats bodde Du som langst under din uppvaxt (upp till 18 ars alder)?

Plats

Hur lange? ar




30. Bodde Du vid kusten nagon gang under uppvaxten (upp till 18 ars alder)?

0 Nej - > Gatill fraga 31
O Ja

Om ja: P& ostkusten, sydkusten eller vastkusten?

Om ja: Pa vilken plats?

Hur lange? ar

31. Bodde Du i ett fiskelage nagon gang under uppvéaxten (upp till 18 ars alder)?

O Nej - >G4 till fraga 32
O Ja

Om ja: P& vilken plats?

Hur lange? ar

32. Var nagon familjemedlem yrkesfiskare?

0 Nej
O Ja

33. Brukade nagon familjemedlem fiska pa fritiden?

0 Nej
O Ja

34. Vid vilken alder flyttade Du hemifran? ars alder

35. Har Du nagon gang blivit behandlad for harloss, skabb, mm?

O Nej------- > Ga till fraga 36

O Ja,____ ganger

Preparatnamn:

Ungefar vilka ar? 19 , 19 , 19 , 19 , 20

Gallde behandlingen [ hela kroppen 1 enbart huvudet
O Vetej------ > Ga till fraga 36



36. Har Du sysslat med datorarbete i yrket eller hemma?

0 Nej

O Ja

Om ja: Hur lange? __ar manader veckor
Hur ofta? [ Ibland men ej dagligen O 1-4 tim/dag 0 Mer &@n 4 tim/dag
Vilket &r var det sista Du sysslade med datorarbete? Ar 19 Ar 20

STORT TACK FOR DIN MEDVERKAN!

Intresserad av mer livsmedelsinformation, till exempel om kostrad under amningen?
Besok Livsmedelsverkets hemsida

www.Livsmedelsverket.se



http://www.livsmedelsverket.se/
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