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Table S1. Characteristics of the individual studies that evaluates total dietary intake of acrylamide (AA).

First Author Study Population (1) Dietary Method and Years AA Food Monitoring Data Estimated AA Intake
Year ug/kg bw/day ug/day
Finland
Hirvonen 2010 [1] Alpha-Tocopherol, Beta- Self-administered, modified diet =~ Obtained from published P50 (P10-P90)
Carotene Cancer Prevention history method with 276 items Finnish data, and chemical 36.8 (21.9-55.7)
(ATBC) study (RCT of and frequency of consumption analyses conducted
supplementation with alpha- during previous 12 month. particularly for the present
tocopherol/beta-carotene) Portion size booklet of 122 study using LC-MS/MS.
among male smokers (1 = photographs of foods, five Data from Sweden and the
27,111). different portion size illustrated =~ Netherlands were used for
(1985-1988). some food items.
Hirvonen 2011 [2] Diabetes Prediction and Food consumption data from Obtained mainly from P50 (P97.5)
Prevention (DIPP) Nutrition the DIPP Nutrition Study: published Finnish data. 1y: 04 1

Study among children from
Tampere 1, 3 and 6 years old (n
=1514).

FINRISK/FINDIET, a random
sample of people from 5
Finnish regions (1 = 2038).

Parents and other

caregivers recorded the child’s
food consumption (including
type, brand and preparation
method), using a 3-day food
record that included 1 day of the
weekend.

48-h recall covered all days
except Fridays (January-March
2007), 50% of participants also
filled in a 3-day food record
immediately after the 48h recall
and in June-December.

3y: 1.01 (1.95)
6y: 0.87 (1.53)

P50 (P97.5)
25-44y males: 0.41 (0.87)
25-44y females: 0.44 (1.16)

1 The estimate for 1-year-olds was not given in text and was thus visually inspected from Figure 3 in the publication.
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Norway

Dybing 2003 [3]

Subset of Norwegian children
(n=6736).

Males 9 years (n = 1299)
Females 9 years (1 = 1658)
Males 13 years (n =1711)
Females 13 years (1 = 2068).

Subset of Norwegian adult
population aged 16-79 years (n
=2672).

Males (n =1291)
Females (n = 1381).

Obtained from the national food
survey NORKOST (2000) based
on a 4-day food intake
registration in which portions
were assigned according to an
illustrative book with different
portion sizes

Obtained from the national food
survey NORKOST (1997) based
on a quantitative frequency
questionnaire.

The Norwegian Food
Agency (2002) conducted
analysis of 30 different food
products plus eight brands
of coffee bought on the
Norwegian market. The
food samples were analysed
using LC-MS-MS.

P50 (P97.5)

Males 9y: 0.23 (1.50)
Females 9y: 0.25 (1.10)
Males 13y: 0.30 (2.85)
Females 13y: 0.28 (2.07)

P50
Males: 0.41 (1.62)
Females: 0.42 (1.45)

P50 (P97.5)
Males: 29 (125)
Females: 24 (88)

Bjellas 2007 [4]

Employees at the Norwegian
Institute of Public Health (n =
53).

Non-smokers (1 = 47)
Smokers, actively selected (1 =
6)

24-h dietary recall with pictures
with different portion sizes
(2006).

Norwegian Food Safety
Authority (2002), the
National Food
Administration in Sweden
(2002), the European
Commission (2005), and

previous research.

P50 (min-max)
Non-smokers: 21 (13-178)
Smokers: 26 (12-67)

Bjellas 2007 [5] 2

As above (1 = 50).

FFQ covering the last year
(2006).

As above

P50 (min-max)
Non-smokers: 13.5 (4.1-72.6)
Smokers: 18.3 (7.8-32.0)

Brantseeter 2008 [6]

Subsample of pregnant women

A semi-quantitative FFQ

Obtained from Norwegian

P50 (P99)

P50

participating in the Norwegian  covering the first four months of ~ Food Safety Authority (2002, 4-day FD: 0.41 (1.36) 4-day FD: 28.5
Mother and Child Cohort study  pregnancy, and a 4 day food 2006), Scientific Committee FFQ: 0.48 (1.83) FFQ: 33.7
(MoBa): Healthy women diary (FD) recording weight of of the Norwegian Food
referred to Beerum hospital for all foods and bevarages Control Authority (2002),
routine pregnancy ultrasound consumed during three and the European Union
(n=119). consecutive weekdays and one database (2005).
weekend day (2003-2004).
Duarte-Salles 2013 [7] > Pregnant women from MoBa FFQ (same as above), 255 items Obtained from the Mean (SD) Mean (SD)
(as above): Women with (1999-2008). Norwegian Food Safety 0.4 (0.2) 27.1(13.4)
singleton births who answered Authority (2002, 2006),
three questionnaires (n = Scientific Committee of the Mean (SD), ng/kcal/day
50,651). Norwegian Food Control 11.7 (4.6)

2 Same population as [4]

3 Same population as [6]
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Authority (2002), the
National Food
Administration in Sweden
(2002), the European
Commission (2005), and
previous research

P50 (P75), ng/kcal/day
11.1 (14.3)

Kadawathagedara 2018  Pregnant women from MoBa FFQ (same as above), 225 items Obtained from Norwegian, P50 (P25-P75)
[8]¢4 (as above): Women with (1999-2008). Swedish and European food 24.7 (18.4-33.2)
singleton births with no safety authorities (as above).
malformations (n = 51,952). P50 (P25-P75), pg/kcal/day
0.011 (0.008-0.014)
Sweden
Svensson 2003 [9] Swedish National Food Pre-coded 7-day record book Food samples (>130) were P50 (min-max)
Administration Food Survey (1  with quantity indications and an  collected from supermarkets 27 (0-138)
=~1200). illustrated portion guide (1997- in Uppsala, Sweden in 2002.
1998). The samples were analysed
using LC-MS-MS.
Mucci 2003 [10] Population-based case—control Dietary habits in the 5 years 100+ food samples were
study among individuals born prior to the study were assessed ~ analysed at the Swedish
in Sweden between 1918 and by a semi-quantitative 188 item  National Food
1942 and residing in Stockholm  FFQ (1992-1994). Administration (2002).
for at least 1 month between
November 1992 and December
1994 (n =1525).
Mean (SE)
Controls (1 =538). Controls: 27.5 (0.6)
Cancer of the large bowel (1 = Large bowel cancer cases 28.6
591). (0.6)
Cancer of the bladder (1 = 263). Bladder cancer cases: 29.4 (0.9)
Cancer of the kidney (n = 133). Kidney cancer cases: 28.4 (1.2)
Mucci 2004 [11] Swedish component of an Face—-to—face interviews (1989— Obtained from food P50 (P25-P75)

international collaborative
population-based case-control
study of renal cell cancer. Cases
identified through cancer
registries and randomly
selected age and sex matched
controls identified through
population registry (n = 732).

1991) based on FFQ asking
about usual diet prior to 1987.
Information was collected on 11
food items with elevated
acrylamide levels.

databases in Sweden and
the USA.

25.9 (20.1-31.9)

¢ Same population as [6]
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Mucci 2005 [12]

Women's Lifestyle and Health
Cohort (1 = 43,404).

Semiquantitative FFQ (1991).

The Swedish NFA
acrylamide database was
used to determine median

levels in foods.

Mean (min-max)
25.9 (0-170)

Mucci 2006 [13]

Women from Vastmanland
County and Uppsala County
eligible to participate in a
population-based
mammography screening
program, The Swedish

FFQ covering the previous 6
months, 67 items (1987-1990).

Obtained from the Swedish

National Food

Administration (2002) and
the U.S. Food and Drug
Administration (2002).

Mean (P25-P75)
0.38 (0.27-0.47)

Mean (P25-P75)
24.6 (18.7-29.9)

Mammography Cohort (1 =
61,467).
Larsson 2009a [14] 5 As above (n =61,433) As above Obtained from the Swedish Mean (SD) P50 (P25-P75)
National Food 0.38 (0.17) 24.2 (19.9-28.9)
Administration and
previous research.
Larsson 2009b [15] © As above (n =61,226) As above As above Mean (SD) P50 (P25-P75)
0.38 (0.17) 24.2 (19.9-28.9)
Larsson 2009¢ [16] 7 As above (n =61,057) As above As above P50 (P25-P75)

24.6 (20.5-29.2)

Wirfalt 2008 [17]

A subset of samples from the

Information from a 7-day menu

Obtained from previous

P50 (min-max)

blood bank of the MDC cohort book, a 168-item dietary history =~ research (Swedish foods). 45 (3.5-189)

(Malmg). The samples were questionnaire (reference period

selected among non-smokers to ~ was the preceding year), and a

obtain a distribution from three  1-h interview (focused on

exposure categories of AA from  details about food preparation

food: low, random, and high (n and on portion sizes recorded in

=142). the menu book) were combined

(1991-1996).
Vikstrom 2012 [18] & Subsample of the above (1=68)  As above As above Mean (SD), min—-max (Min-max)
0.67 (0.55), 0.04-2.9 (4.5-189)

Larsson 2009d [19] Men from Vastmanland FFQ reporting average Obtained from the Swedish P50 (P25-P75)

County and Orebro County
born between 1918 and 1952 (n
=45,306).

frequency of consumption of 96
foods and beverages over the
past year (1997).

National Food

Administration (1991) and
previous research.

35.4 (29.6-41.7)

5 Same population as [13]
¢ Same population as [13]
7 Same population as [13]

8 Same population as [17]
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Larsson 2009e [20] ° As above

As above

As above

Mean (SD), P20-P80
36.1(9.6), 28.3 - 43.4

The Cancer of the Prostate in
Sweden (CAPS) study - a
population-based case-control

Wilson 2009a [21]

study among men (n = 2617).

Controls (n =1118)
Cases (1 = 1499)

Self-administered 261-item FFQ
assessing usual intake of foods
over the past year (2001-2002).

Obtained from the Swedish
National Food
Administration (2002).

Range (cases and controls)
0.08-1.59

Mean (SD)
Controls: 0.56 (0.20)
Cases: 0.54 (0.18)

Range (cases and controls)
8-125

Mean (SD)
Controls: 44.5 (14.5)
Cases: 43.8 (13.7)

Lin 2011 [22] Case-control study. Newly
diagnosed patients with
esophageal cancer and age and
sex frequency matched controls
selected randomly from the

entire Swedish population (1 =

Open answer FFQ evaluating
the habitual intake 20 years
before the interview (in 1994—
1997).

Obtained from the Swedish
National Food
Administration (2002) and
previous research.

P50 (P25-P75)
34.8 (27.3-44.1)

1438).
Denmark
Jakobsen 2016 [23] The Danish National Survey 7 day pre—coded food records Obtained from Danish P50 (P99)
(children and adults) of Diet (2005-2008). surveys on specific food 0.22 (1.42)
and Physical Activity (n = types and the general
2700). monitoring program (2003-
2013).
Republic of Ireland and UK
Mills 2008 [24] Representative sample of adult ~ From the North/South Ireland Obtained from the European = Mean (P97,5)

Irish population (1 = 958).

Representative sample of adult
UK population (n = 1724).

Food Consumption Survey. It
was conducted over 7 days and
involved the keeping of a food
diary detailing each
consumption event (1997-1999)
From the National Diet and
Nutrition Survey for adults.
Conducted as in Ireland.

Union acrylamide
monitoring database
containing data collected
since 2002. Additional data
were obtained from the
Dublin Public Analyst’s
Laboratory.

Ireland: 0.59

Irish consumers!?: 0.59 (1.75)

Mean (P97,5)
UK: 0.56

UK consumers'!: 0.61 (1.29)

UK

Burley 2010 [25] UK Women'’s Cohort Study (n =

35,372).

A 217-item FFQ (1995-1998)

AA levels from European
Commission Institute for

P50 (P25-P75)
0.23 (0.15-0.33)

P50 (P25-P75)
15 (10-21)

 Same population as [19]

10 Consumer estimate is restricted to only those people in the total population that consume foods containing acrylamide

11 Consumer estimate is restricted to only those people in the total population that consume foods containing acrylamide
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Reference Materials and
Measurements, 2006.

The Netherlands

Konings 2003 [26]

Non-institutionalised children
and adults from the Dutch
population (1 = 6250).

The third Dutch National Food
Consumption Survey (NFCS): a
2-day dietary record on 2
consecutive days per person.
The survey was distributed
equally over the 7 days of
theweek and over 1 year (except
holidays). The amount eaten
was weighed accurately (1998).

Collected 151 food samples
that were analysed using
LC-MS-MS. AA in coffee
was based on data from
Swiss authorities.

P50 (P99.99)
Population: 0.2 (2.7)
1-6y: 0.3 (3.8)
7-18y: 0.2 (3.2)

Boon 2005 [27] ©2

As above, children and adults
(n =6250)
1-6 year-old children (n = 530).

As above

From the Institute for
Reference Materials and
Measurements (IRMM) of
the European Commission’s
Directorate General Joint
Research Centre (JRC)
database of AA levels from
different countries (2003—
2004).

P50 (P95)
Population: 0.5 (1.2)
1-6y: 1.1 (2)

Hogervorst 2008a [28]

The Netherlands Cohort Study.
on diet and cancer, adults
(NLCS, 1 = 4438).

FFQ with 150 food items
covering habitual intake, in
terms of frequency and, for most
foods, portion size, of foods
consumed by the participant
during the year preceding

AA levels from Dutch Food
and Consumer Product
Safety Authority (2002). In
2005, another series of foods
was analyzed to specifically
accommodate the estimation

Mean (SD)
Subcohort: 0.30 (0.18)

Mean (SD)
Subcohort: 21.8 (12.0) 13

baseline. of acrylamide intake of the
NLCS cohort
Hogervorst 2008b [29] As above (n = 4438) As above As above Mean (SD) Mean (SD)

14

Subcohort: 0.30 (0.18)

Subcohort: 21.8 (12.1) 15

12

-

3

14

15

Same population as [26]

The study also reports AA levels for different types of cancer patients

Same population as [28]

The study also reports AA levels for different types of cancer patients
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Hogervorst 2009a [30] As above (n =4438) As above As above Mean (SD) Mean (SD)
16 Subcohort: 0.30 (0.18) Subcohort: 21.8 (12.1) 17
Hogervorst 2009b [31] As above (n =4438) As above As above Mean (SD) Mean (SD)
18 Subcohort: Subcohort:
Males: 0.29 (0.16) Males: 22.6 (12.2)
Females: 0.32 (0.19) Females: 21.0 (11.9) ¥
Hogervorst 2014 [32] 20 As above (n = 3988) As above As above Mean (SD) Mean (SD)
Subcohort: Subcohort:
Males: 0.29 Males: 22
Females: 0.32 Females: 21 2!
Bongers 2012 [33] 2 As above (n =4438) As above As above Mean (SD) Mean (SD)
Subcohort: Subcohort:
Males: 0.29 (0.16) Males: 23 (12)
Females: 0.32 (0.19) Females: 21 (12) 2
Lipunova 2017 [34] * As above (n =4438) As above As above Mean (SD)
Subcohort:
Males: 22.6 (12.2)
Females: 21.0 (11.9) %
Schouten 2009 [35] 26 Case-control study within the As above As above Mean (SD)

NLCS, adults (1 = 2456, cases =

434, subcohort = 2022).

Subcohort: 21.8 (12.1) 27

16

=

7

18

19

20

21

22

23

24

25

26

27

Same population as [28]

The study also reports AA levels for different types of cancer patients

Same population as [28]

The study also reports AA levels for different types of cancer patients

Same population as [28]

The study also reports AA levels for different types of cancer patients

Same population as [28]

The study also reports AA levels for different types of cancer patients

Same population as [28]

The study also reports AA levels for different types of cancer patients

Same population as [28]

The study also reports AA levels for different types of cancer patients
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Hogervorst 2007 [36] 2~ Women from the NLCS (n = As above As above Mean (SD) Mean (SD)
2589). 0.32 (0.19) 21.0 (11.9)
Pedersen 2010 [37] » As above (n = 2247). As above As above P50 (P10-P90) P50 (P10-P90)
0.26 (0.14-0.57) 17.9 (9.5-36.8)
Hogervorst 2016 [38] 30 Case-cohort study among As above As above Mean (SD)
women in the NLCS (n = 1838, Cases: 21.3 (12.7)
cases = 364, subcohort = 1474). Subcohort: 20.9 (11.7)
Hogervorst 2017 [39] 31 As above As above As above Mean (SD)
Cases: 21.9 (13.1)
Subcohort: 20.9 (11.8)
Hogervorst 2019 [40] 32 As above As above As above Mean (SD)
Cases: 20.6 (11.3)
Subcohort: 21.0 (11.8)
Perloy 2018 [41] Case-cohort study amnong men  As above As above Mean (SD)

in the Netherlands Cohort
Study (NLCS) (n = 2556 , cases =
948, subcohort = 1608).

Cases: 22.9 (12.2)
Subcohort: 22.4 (11.9)

Konings 2010 [42]

Segment of the Dutch adult
population (n =122).

From The National Institute for
Public Health and the
Environment (RIVM):
Participants were asked to
provide information about the
quantity of the various foods
and drinks consumed during
24h sampling period (2004).

Obtained from the Food and
Consumer Product Safety
Authority (VWA) that had
analyzed foods on the Dutch
market in 2002 and 2005.

Mean (SD)
0.45 (0.49)

Belgium

Matthys 2005 [43]

Adolecents (13-18 years) from
the region of Ghent (1 = 341).

A 7-day estimated food record
method (semi-structured diary)
was used to quantify food and
nutrient intake based on 745
different food items (1997).

P50 (P1-P99)
0.51 (0.11-1.41)

In 2003, the Belgian Federal
Agency for the Safety of the
Food Chain collected 150
food items from different
supermarkets and

28

29

30

31

32

33

Same population as [28]
Same population as [28]
Same population as [28]
Same population as [28]
Same population as [28]

Same population as [28]
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restaurants. The acrylamide
analysis was conducted
using LC-MS-MS

Claeys 2010 [44]

Belgian Food Consumption
Survey (BFCS) among
persons >15 years of age (n =
3215).

2 repeated non-consecutive 24h
recall interviews and a self-
administered FFQ.

Based on AA monitoring
data of the Belgian Federal
Agency for the Safety of the
Food Chain (FASFC).

P50 (P25 - P97.5, P99)
0.2 (0.10 - 1.58, 2.26)

Germany

Hilbig 2004 [45]

Infants, children and
adolescents from the
DONALD (Dortmund
Nutritional and Anthro
pometric Longitudinally
Designed) study.

<ly (n=365)
1-6y (n =1121)

7-18y (n=1351)

Children from several duplicate
studies carried out at the
Department of Hygiene—, Social
and Environmental Medicine,
Ruhr-University Bochum
(RUB), 1-7y (n=119)

DONALD study: 3-day—
weighed dietary records.

RUB studies: 3— or 7-day
estimated dietary

records. Estimated food
quantities were recalculated by
use of standard tables from the
DONALD study.

Obtained from the German
Federal Office for the
Protection of the Consumer
and Food Safety, which
compiled more than 1500
data on acrylamide analysis
of various foods until the
end of March 2002.

P50 (P10-P90) 3

DONALD <1 y: 0.19 (0.01-0.39)
DONALD 1-<7 y: 0.31 (0.08—
0.90)

DONALD 7-<19y: 0.20 (0.03—
0.67)

RUB (1-<7y): 0.46 (0.16-1.19)

Poland

Mojska 2010 [46]

Polish population, adults and
children (n = 4134).

1-6 years (n = 284)

7-18 years (n = 957)

Adults (n =2893).

Obtained from the ‘Household
Food Consumption and
Anthropometric Survey in
Poland’: a 24-h dietary recall
carried out using an “Album of
Photographs of Food Products
and Dishes’ (2000).

The tests covered food
samples taken in the 2005—
2007 period by the sanitary
inspection employees at
randomly selected stores,
catering establishments such
as bars and restaurants all
over Poland. Altogether 225
samples of foodstuffs were
tested using GC-MS/MS.

P50 (P5-97.5)

Population: 0.27 (0.07-2.12)
1-6y: 0.35 (0.06—4.54)
7-18y: 0.33 (0.07-3.58)
Adults: 0.26 (0.07-1.13)

Mean (SD)
Population: 23.3 (30.5)
1-6y: 13.24 (24.4)
7-18y:26.7 (43.0)
Adults: 23.1 (25.8)

Zajac 2013 [47]

Random individuals (adults
and children) from random

Semi-quantitative FFQ
conducted face to face by

3 AA levels were calculated for different scenarios, we report results calculated using median content of AA in foods.

Mean (SD), P95
Population: 0.85 (0.82), 1.70
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households from 3 southern
Polish provinces chosen for
survey with respect to different
age groups (n = 1470)

6-12 years (n = 300).
13-19 years (n = 296)
20-30 years (n = 296)
31-41 years (n = 278)
42-60 years (n = 300)

trained interviewers, 164
different food items.
Photographic Album of
Products and Dishes (2011-
2012).

European acrylamide
monitoring
database from June 2006.

P50 (P25-P95)
6-12y: 1.36 (0.83-2.86)

13-19y: 0.62 (0.35-3.00)
20-30y: 0.56 (0.41-1.15)
31-41y: 0.52 (0.40-1.10)
42-60y: 0.35 (0.33-1.12)

Wyka 2015 [48]

Teenagers (16-18 years) from
urban environment — randomly
selected pupils from four
schools (n =261).

Males, 43% (n =~112)
Females, 57% (n = ~149)

A 7-day food record diary
(consecutive days excluding
weekend and holidays). Food
records (n = 1827) were obtained
face—to—face by trained
interviewers.

The size of food rations was
estimated with the use of an
*Album of Photographs of Food
Products and Dishes’ (2012)
(2010-2011).

Obtained from the national
database of the Institute of
Food and Nutrition in
Warsaw.

P50 (P95)
Males: 0.13 (1.18)
Females: 0.09 (1.04)

Mojska 2016 [49]

Healthy women who gave birth
at term to healthy babies in one
obstetric clinic in Warsaw (n =
93)

Ten of the women recieved
drip infusion only.

24-h Dietary Recall while at the
hospital on day 2-5 after birth.
Face-to—face interview. The
portion size was verified with
the use of an “Album of
Photographs of Food Products
and Dishes’ (2012)

Same as Mojska 2010 [46]

P50 (min-max)
0.10 (0.00-0.66)

P50 (min-max)
7.0 (0.0-51.3)

France

Sirot 2012 [50]

National data on children 3-17
year old (n = 1444)

National data on adults (n =
1918)

Consumption data from the
second national consumption
survey (INCA2). Subjects
completed a 7-day food record
diary (consecutive days).
Portion sizes were estimate
through photographs (2005—-
2007)

French total diet study.
Foods were sampled in
several French regions two
times (winter-summer or
autumn spring). A total of
2280 products were
purchased and grouped into
192 analytical samples
analyzed using LC-MS

Mean (SD), P95
3-17y: 0.69 (0.58), 1.80

Mean, P95

3-6y: 0.89, 1.86
7-10y: 0.80, 2.00
11-14y: 0.57, 1.51
15-17y: 0.45,1.17

Mean (SD), P95
Adults: 0.43 (0.33), 1.02
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Mancini 2015 [51] %

As above (n=1918)

As above

Second French Total Diet
Study (TDS2) carried out
from 2007 to 2009

P50 (P99)
0.35 (1.42) 3%

Chan-Hon-Tong 2013
[52]

Pregnant women from the
EDEN cohort.

The year before pregnancy (n =
1861).

FFQ covering diet in the year
before pregnancy and during
the last three months of
pregnancy: 137 food items, sizes
were determined using pictures
or assumed to be a standard
portion for the French adult
population.

Second French Total Diet
Study (TDS2) carried out
from 2006 to 2010. Food
products representative of
the French diet were bought
in eight regions and
grouped into 1319 food
samples corresponding to
212 core foods collected
during different seasons.

Mean (P95) ¥
Before pregnancy: 0.40 (0.97)
Third trimester: 0.29 (0.71)

Kadawathagedara 2016 ~ As above (n =1471). FFQ covering the last three As above P50 (min-max) P50 (min-max)
[53] 38 months of pregnancy (see 0.26 (<0.01-2.59) 19.2 (0.16-183.5)
above).
Italy and Switzerland
Pelucchi 2006 [54] Adult controls from an FFQ with 78 items assessing the ~ Obtained from WHO and P50 (P20-P80)
integrated series of hospital—- two years before diagnosis the Swiss Federal Office of Study 1 controls: 24.0 (12.9-40.4)
based case—control studies from  (1991-2002). Public Health

northern Italy + Vaud in
Swizerland with the same
design, questionnaire and
inclusion criteria. Cases were
cancer patients and controls
were patients with acute non—
neoplastic conditions.

Study 1 controls (n =1772)
Study 2 controls (1 = 1066)
Study 3 controls (1 = 4765 )
Study 4 controls (1 = 1297)

% Same population as [50]

Study 2 controls: 23.8 (13.2-39.6)
Study 3 controls: 23.4 (12.4-39.6)
Study 4 controls: 23.8 (13.1-38.2)

3% Estimated exposure was calculated using 3 different models, we report results from the model based on observed individual mean only

37 Estimated exposure was calculated using different approaches for treating values below LOD/LOQ, we report results where values below

LOD were replaced by the LOD and the values below LOQ were replaced by the LOQ

3 Same population as [52]
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Study 5 controls, women only
(n=23122)

Study 6 controls, Italian women
only (n =2411)

Study 7 controls, Italian men
only (n =1451).

Study 5 controls: 20.6 (10.6-34.3)
Study 6 controls: 20.3 (10.1-32.4)

Study 7 controls: 22.9 (12.4-36.4)

Italy
Pelucchi 2007 [55] 3° Renal cell cancer patients and As above As above Mean P50 (P25-P75)
controls patients with acute 0.48 31.2 (20.4-44.1)
non-neoplastic conditions from
part of the same study area as
above (n =2301).
Pelucchi 2011 [56] 40 Pancreatic cancer patients and FFQ with 78 items assessing the ~ AA levels from World
control patients from province two years before diagnosis Health Organization (WHO)
of Pordenone, which is part of (1991-2008). and the Agence Francaise de
the same study area as above (1 Sécurite” Sanitaire des
=978). Aliments. Mean
Controls (1 = 652) Controls: 32.19
Cases (1 = 326). Cases: 33.51
Pelucchi 2016 [57] 4 Hospital controls from a FFQ with 78 items assessing the As above Mean (SD), P20-P80
endometrial cancer case— two years 29.8 (16.1),17.7-39.2
control study among women before .diagnosis/hospital
from three Italian provinces in admission (1992-2006)
the same study area as above (1
=908)
Cyprus
Kafouris 2018 [58] Child Health Database Child Health Database for Samples of potato crisps, Mean, P95
for adolescents 11-15 years (n =  adolescents in Cyprus, which is French fries, bread, 0.8,1.8

303).

part of the EFSA
Comprehensive Food
Consumption Database. A 3—
day food record (2003).

breakfast cereals, biscuits,
crackers, crispbread, roasted
and instant coffee were
collected from retail market
by the Public Health
Services of the Ministry of
Health of Cyprus and

3 Same population as [54]
40 Same population as [54]

4 Same population as [54]
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analyzed using UPLC-
MS/MS.

Europe

Obodn-Santacana 2013
[59]

The European Prospective
Investigation into Cancer and
Nutrition (EPIC) is a
multicenter prospective cohort
study that includes participants
from 23 research centers in 10
European countries (1 =
477,308).

Denmark, males (1 = 26,294)
Denmark, females (n = 28,722)

France, females (n = 67,382)
Germany, males (n =21,172)
Germany, females (n = 27,411)

Greece, males (1 = 10,807)
Greece, females (n = 15,225)
Italy, males (1 = 14,029)
Italy, females (1 = 30,512)
Norway, females (1 = 35,169)
Spain, males (1 = 15,148)
Spain, females (1 = 24,854)
Sweden, males (n = 22,308)
Sweden, females (n = 26,375)
The Netherlands, males (n =
9639)

The Netherlands, females (n =
26,866)

UK, males (n =22,852)

UK, females (n = 52,543)

Country-specific validated food
intake
questionnaires (1992-1998)

Obtained from the European
Community Institute for
Reference Materials and
Measurements database.
Methods were based on
either liquid or gas
chromatography coupled to
mass spectrometry. The
IRMM database includes
AA levels in foods mainly
from Austria, Germany,
Greece, Ireland, The
Netherlands, the UK, and
from the food industry.

P50, mean (SD)

All: 23.3,26.2 (14.8)

Denmark, males: 42.3, 43.2 (13.8)
Denmark, females: 34.5, 35.5
(11.7)

France, females: 19.1, 20.4 (8.8)
Germany, males: 28.0, 30.5 (13.5)
Germany, females: 22.4, 24.5
/11.2)

Greece, males: 21.6, 24.0 (13.2)
Greece, females: 17.5, 19.0 (9.0)
Italy, males: 10.0, (11.5 (6.7)
Italy, females: 9.6, 10.9 (6.1)
Norway, females: 17.4, 17.9 (6.5)
Spain, males: 24.9, 27.8 (16.0)
Spain, females: 18.3, 20.5 (12.1)
Sweden, males: 27.0, 29.2 (12.8)
Sweden, females: 20.6, 22.4 (9.7)
The Netherlands, males: 36.1,

38.4 (16.3)

The Netherlands, females: 29.1,
31.0 (13.6)

UK males: 36.5,39.1 (17.8)

UK females: 30.6, 32.9 (15.22)

Freisling 2013 [60] #

Age- and gender-stratified
random

sample of EPIC (n = 36,994, 8%
of entire EPIC).

24h-dietary recall in telephone
(Norway) or face-to-face (all
other countries) interviews
(1995-2000). Portions size was

As above Mean, study sites with highest
and lowest values:
Males:

15, Navarra (Spain)

4 Same population as [59]
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assessed using picture book.
Energy intake was asessed.

48, Aarhus (Denmark)
Females:

12, Ragusa (Italy)

41, Aarhus (Denmark)

Ferrari 2013 [61] 43

Assessing validity of DQs and
DRs in a subgroup of EPIC (n =
510).

Habitual dietary intakes was As above
assessed at

baseline with different dietary
questionnaires (France, the
Netherlands, Germany, Greece,
and Italy, except Naples), a diet
history questionnaire (Spain), a
modified diet history
methodology combining a
quantified dietary frequency
questionnaire, a 7-day menu
book and a 1-h interview
(Sweden), or a semi—
quantitative food frequency
questionnaire (United Kingdom
and Naples).

24-h dietary recall was collected
from a subsample (8 %) of each
cohort.

Geometric mean (P10-P90)

DQ: 24.7 (11.6-50.4)
DR: 21.8 (7.1-59.5)

Obén-Santacana 2014
[62]

Women in EPIC (n = 301,113).

Country-specific validated food =~ As above
intake

questionnaires refering to the

previous 12 months (1992-1998).

Mean (SD)

All: 0.4 (0.2)
France: 0.4 (0.2)
Italy: 0.2 (0.1)
Spain 0.3 (0.2)
U.K:0.5(0.3)
Netherlands 0.5 (0.2)
Greece: 0.3 (0.1)
Germany 0.4 (0.2)
Sweden: 0.3 (0.2)
Denmark: 0.5 (0.2)
Norway: 0.3 (0.1)

Mean (SD)
23.7 (12.0)
18.3 (6.6)
8.8 (5.7)
21.3 (10.3)
33.4(13.1)
31.7 (12.1)
19.8 (7.2)
25.3(9.7)
23.6 (8.2)
35.5(10.2)
20.6 (5.8)

4 Same population as [59]

4 Same population as [59]
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Lujan-Barosso 2014 [63]  EPIC (n =477,308). As above As above P50 (min-max)
4 23.3 (0-261.4)
Obodn-Santacana 2015 Women in EPIC (n = 325,006). As above As above P50 (P25-75) P50 (P25-75)
[64] 46 0.3 (0.2-0.5) 21.9 (16.0-29.8)
France: 0.3 (0.2-0.4) 17.7 (14.0-21.9)
Italy: 0.2 (0.1-0.2) 8.6 (5.4-11.8)
Spain: 0.3 (0.2-0.4) 19.5 (14.1-26.2)
UK: 0.5 (0.3-0.7) 31.2 (24.2-39.7)
Netherlands: 0.4 (0.3-0.6) 29.7 (23.1-38.0)
Greece: 0.3 (0.2-0.3) 18.9 (15.3-23.1)
Germany: 0.3 (0.2-0.4) 23.6 (19.1-29.7)
Sweden: 0.3 (0.2-0.4) 22.6 (18.7-27.0)
Denmark: 0.5 (0.4-0.6) 34.7 (28.4-41.5)
Norway: 0.3 (0.2-0.3) 17.4 (13.6-21.5)
Oboén-Santacana 2017 EPIC except Norway and Country specific dietary As above P50 (P25-75)

[65] 4

Denmark, post menstrual
nonsmoking women (1 = 801).

questionnaires (1992-1998).

20.3 (13.5-29.9)

Turkey

Cengiz 2013 [66]

Survey covering toddlers 1-3
years from the Uncali province
of Antalya (1 = 302).

24-h diet recall (types and
amounts) by trained interviewer
(2012).

Detailed information about
brands and types of
consumed foods was
provided in the
questionnaire report, and
the baby food samples were
collected according to

the brands and types
described in the report.
Analyzed by GC-MS.

P95 (min-max)
3.76 (0.06-6.41)

Mean (SD)

All: 1.43(1.05)
1y: 1.68 (1.10)
1.5y: 1.61 (0.91)
2y: 1.19 (1.90)
2.5y:1.28 (1.14)
3y:1.16 (0.78)

Iran

Nematollahi 2020 [67]

The Tehran Lipid and Glucose
Study (TLGS). A society-based
forthcoming (cohort) study,
accomplished on a sample of
populations in 13 regions of
Tehran (n =7,291).

4 Same population as [59]
46 Same population as [59]

47 Same population as [59]

FFQ containing approximately
150 food items (2017-2018).

Food products collected
from the Tehran market was
investigated by the aid of a
dispersive liquid liquid
microextraction (DLLME)
system coupled with gas

P50 (P5-P95)
3-10y: 1.53 (0.65-3.90)

Mean (SD)
43.9 (24.5)
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3-10 years (n = 228)

chromatography-mass
spectrometry (GC-MS).

11-17 years (n = 412) 11-17y: 0.86 (0.35-2.24) 55.1 (29.5)
18-60 years (1 = 5439) 18-60y: 0.51 (0.21-1.35) 44.8 (26.9)
61-96 years (n =1212). 61-96y: 0.43 (0.16-1.22) 37.1 (25.0)
China
Zhou 2013 [68] Survey in 12 3-day household dietary survey ~ Food samples were Mean (P95)
provinces/municipalities and 24-h recall collected by purchased from 0.29 (0.49)
Chinese Center for Disease local markets, grocery
Control and Prevention stores, and local farms and
(Chinese analysed using LC-MS/MS
CDCQC)
Gao 2016 [69] (5% TDS) General population, 3-d household dietary survey The levels of acrylamide in P50
20 provinces, 2/3 of the and 24-h diet recalls (2009- 240 food composite samples  0.32
population. 2012). from the 5th Chinese Total
Diet Study (TDS) were
measured using an LC-
MS/MS method.
Chen 2008 [70] Chinese population Dietary consumption survey Foods bought at local P50 (P97.5) Mean
data for the Chinese population ~ supermarkets and stores in 0.20 (1.50) 22.9
(2004). Beijing in 2005 and 2006.
The 349 samples covered 16
categories of popular foods
in China. Analyzed using
LC-MS/MS
Hong Kong
Wong 2014 [71] Hong Kong population-based Two non-consecutive 24-h A total of 150 commonly Mean (P95)
Food Consumption Survey dietary records (2005-2007). consumed food items were 0.213 (0.538)
among adults (1 = 5008). selected for the study, based
on the food consumption
pattern of the Hong Kong
population obtained from
the FCS. Analyzed using
LC-MS/MS.
Liu 2017a [72] Mr. and Ms. OS Hong Kong FFQ containing 329 food items Obtained from the database = Mean of Q1-Q4 Mean (SD)
study - volunteering elderlies (2001-2003). of the 1st Hong Kong Total 0.14-0.41 14.6 (8.2)

(n = 4000).

Diet Study (HKTDS)
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Liu 2017b [73] 48 As above (n =2534, males =724, As above As above Mean (SD)
females = 1810)). Males: 16.1 (7.5)
Females: 13.3 (7.8)
Korea
Lee 2020 [74] Korean National Health and Korean National Health and 485 samples of food P50 (P95), max

Nutrition Examination Survey
(KNHANES) among children
and adults.

Nutrition Examination Survey
(KNHANES) conducted over 3
years (2007-2009).

products were collected
from randomly selected
local supermarkets, stores,
and fast-food restaurants all
over Korea in 2011.
Analyzed using LC-MS/MS.

Population: 0.08 (0.12), 0.15
<=2y:0.12 (0.37), 0.66
3-6y: 0.11 (0.29), 0.49
7-12y:0.06 (0.13), 0.19
13-19y: 0.06 (0.12), 0.19
20-64y: 0.08 (0.14), 0.16
>=65y: 0.06 (0.10), 0.11

Jeong 2020 [75]

KNHANES among children
and adults (n = 32,034).

3-5 years (1346)

6-11 years (2600)

12-18 years (2412)

19-64 years (18,715)

65-80 years (6961).

KNHANES - 24h dietray recall
(2013-2017).

Food products, mostly from
local supermarkets, were
purchased and analyzed
using HPLC-MS/MS.

P50 (P95)

Population: 0.04 (0.30)
3-5y: 0.07 (0.84)

6-11y: 0.05 (0.64)
12-18y: 0.03 (0.46)
19-64y: 0.04 (0.25)
65-80y: 0.02 (0.11)

Japan

Nagata 2015 [76]

Non-pregnant women
participating in medical health
check-up program provided by
a general hospital

in Gifu, Japan (n = 393).

FFQ (169 items) over the course
of one year (2003-2006).

Obtained from the Japanese
ministries of Agriculture,
Forestry and Fisheries and
of Health, Labour and
Welfare and all other
available data from
published articles on
acrylamide concentrations
in Japanese foods.

Mean (SD), min—-max
24.1(11.1), 7.5-127.3

Nagata 2018 [77]

Children 3-6 years e recruited
from 2 preschools in Aichi,
Japan (n =428).

3-day diet record, food weighted
(2006).

AA levels from The
Japanese ministries of
Agriculture, Forestry, and
Fisheries and of Health,
Labor, and Welfare.

Mean (SD), min—-max
1.00 (0.55), 0.13—-4.71

Kawahara 2018 [78]

National Health and
Nutrition Survey (NHNS)

48 Same population as [72]

NHNS data: 1-day household
dietary records (2012).

As above

P50 (95th percentile)*
Population: 0.147 (0.226)

4 This paper used two different calculation methods. We report results from the method in which concentration of acrylamide in each food groups were assumed to range between zero and observed

maximum value.
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among children and adults (n =
24,293).

Mean

1-6y: 0.41
7-14y: 0.29
15-29y: 0.16
30-44y: 0.16
45-59y: 0.15
60+y:0.12

Yamamoto 2018 [79]

Cross-sectional dietary
assessment among adults (n =
14).

Diet record (DR), collected two
conservative days and FFQ
covering the previous year
(2014-2015).

AA levels from national
database.

P50 (min-max)
DR: 0.18 (0.06-0.71)
FFQ: 0.11 (0.05-0.26)

Kotemori 2018a [80]

Japan Public Health Center-
based (JPHC) prospective study
among adults 45-74 years.

Cohort 1 (n =215)

Cohort 2 (n = 350)

28-day (14-day for participants
in Okinawa) dietary records and
1 or 2 FFQs (1994-1996).

AA levels from previous
Japanese studies combined
with the Standard Tables of
Food Composition in Japan,

Fifth Revised

and Enlarged Edition (5th

ECT).

P50 (5th-95 percentile)
Cohort 1

DR: 0.10 (0.05-0.23)
FFQ: 0.10 (0.03-0.25)

Cohort 2
DR: 0.11 (0.06-0.23)
FFQ: 0.12 (0.04-0.25)

P50 (5th-95 percentile)
Cohort 1

DR: 5.9 (3.0-13.4)

FFQ: 6.1 (2.2-13-7)

Cohort 2
DR: 6.6 (3.3-14.1)
FFQ: 6.5 (2.4-13.6)

Kotemori 2018b [81] % ~ Women from the JPHC (n = FFQ with 138 items (1995). Obtained from AA content Mean (SD) P50 (P25-P75)
47,185). database developed from 0.14 (0.13) 6.3 (4.5-8.8)
published reports of
measurements of Mean (SD)
common Japanese foods. 7.1(3.7)
Kotemori 2018¢ [82] 5 As above (1 =48,910) As above As above Mean (SD) Mean (SD), min-max
0.14 (0.13) 7.0 (3.7),0.0-5.1
Liu 2019 [83] =2 JPHC (n = 87,628) FFQ during the previous year Values of acrylamide Mean (SD) Mean (SD)
(1995-1998). content in common Japanese  0.13 (0.16) 6.8 (3.8)
foods from previous
research.
Nagata 2019 [84] Pregnant women (1 = 204) 5-day diet record approximately ~ AA levels from Japanese Mean (SD), min-max Mean (SD)
the 29t week of pregnancy. All reports. 0.34 (0.17), 0.10-1.08 19.6 (9.9)

50 Same population as [80]
51 Same population as [80]

52 Same population as [80]



Toxics 2021, 9, 155

S19 of S27

food consumed were weighted
(2000-2001).

Australia
Croft 2004 [85] Australian population >2 years ~ Australian food consumption LC/MS/MS of composite Mean (P95) Mean (P95)
(n=12,655). data derived from the 1995 samples from a survey of Population: 0.4 (1.4) 22 (73)
National Nutrition Survey more than 100 carbohydrate-
(NNS) - used a based foods in the
24-h food recall methodology. Australian diet sampled in
the Sidney area.
2-6-year-old children (n = 954) 2-6y:1.0 (3.2) 19 (59)
Canada
Normandin 2013 [86] Montreal Island, Nonsmoking 2-day food diary and FFQ AA levels was measured P50 (min—-max)
adolescents 10-17 years (n = covering the last month (2009- using LC-MS/MS in foods DR: 0.29 (0.00-5.78)
196). 2010). reported to be most often FFQ: 0.17 (0.02-0.80)
consumed by the
participants. (on the basis of
answers to the dietary
questionnaires).
Brisson 2014 [87] As above (n =195). As above As above P50 (min—-max)
2-day food diary (N = 195) DR: 0.29 (0.00-5.78)
FFQ (N =185). FFQ: 0.17 (0.02-0.80)
USA
Wilson 2009b [88] Women from Nurses’ health FFQ for food consumption When possible, obtained Mean (SD)

study II (n = 85,092, subgroup =
296).

previous 12 months. For each
food item a portion size was
given (1989-2005).

from the U.S. Food and
Drug Administration
(FDA)'s Exploratory
Analysis of Acrylamide in
Foods, which began in 2002
and continued as part of the

Full cohort: 20.1 (8.4)
Subgrop: 19.3 (7.9)

FDA's Total Diet Study.
Wilson 2009¢ [89] As above (1 =90,628) As above As above Mean of Q1-Q5 Mean of Q1-Q5
0.17-0.58 10.8-37.8
Wilson 2010 [90] As above (n = 88,672) As above (1976-2006) As above Mean of Q1-Q5 Mean of Q1-Q5
0.13-0.42 9-26
Hogervorst 2013 [91] As above (n=1987, As above As above Mean of Q1-Q4

premenopausal = 1300,
postmenopausal = 687).

Premenopausal: 11.6-35
Postmenopausal: 8.0-26.8

53 Same population as [86]
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Graff 2018 [92] 54 As above (n =88,767) + Semi-quantitative FFQ (1980- As above P50 (P25-P75)
2014) 15.1 (10.2-20.8)
The Health Professionals Semi-quantitative FFQ (1986— 20.2 (14.6-27.5)
Follow-up Study (HPES), a 2014)
prospective cohort study
among male health
professionals (n = 47,797)
Wilson 2012 [93] HPEFS as above (1 = 47,896) FFQ with >130 items covering As above P50 (P10-P90)
the past 12 months (1986-2002). 21 (12-35)
Doerge 2008 [94] Estimation of the probable AA Food and beverage Obtained from FDA Mean (P90)
intake in the USA population, consumption values were taken  (20022004) as well as Population: 0.44 (0.95)
children and adults. from the U.S. Department of surveys of selected foods 25y: 1.1 (2.3)
Agriculture (USDA) Continuing ~ from FDA’s Total Diet Study
Survey of Food Intake by (20032006).
Individuals (CSFII, 1994-1996
and 1998 Supplemental
Children’s Survey).
Tran 2010 [95] National Health and Nutrition FFQ (152 categories of food) AA levels from FDA
Examination Survey covering the past 12 months.
(NHANES) among children Information about individual
and adults 2003-2004 (n = portion size was derived from a
5306). 24-h dietary recall interview P50 (P25-P95) P50 (P25-P97)
(2003-2004). Population: 0.33 (0.20-1.15) 23.3 (14.6-63.1)
Children 3-12 years (n =1019) 3-12y: 0.69 (0.41-2.39) 21.5 (14.2-53.8)
Teenagers 13-19 years, males (1 Males, 13-19y: 0.46 (0.27-1.44) 32.3(19.3-92.2)
=561)
Teenagers 13-19 years, females Females, 13-19y: 0.34 (0.18-1.23)  21.6 (11.0-72.4)
(n = 640)
Adults, males (n = 1408) Males: 0.33 (0.21-0.91) 28.3 (18.1-71.4)
Adults, females (1 = 1678) Females: 0.27 (0.16-0.75) 19.5 (40.8-50.1)
Katz 2012 [96] 55 Western and guideline based As above As above Mean (SD), P99.9
diets were modeled from day 0.44 (0.003), 0.86

one of teenage (13-19 years)
diets reported in NHANES
2003-2004 (1 = 1899).

5¢ Part of the population is the same as [91] and part of the population is the same as [93]

% Same population as [95]
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Duke 2018 [97] 56

NHANES 2003-2004, 3+ years
(n1=9033).

24-hour dietary interview, self—
reported if above 12 years
(2003-2004).

As above

Geometric mean
Children: 0.38
Adolescent: 0.18
20-59y: 0.15
60+y: 0.14

Abt 2019 [98] 57

Data from NHANES 1999-2014
and from NPD group, Inc.
National Eating Trends —
Nutrient Intake Database.

Individuals >2 years

2 day food survey (1999-2014).
For those older than 2 years 14
day food consumption data was
also used (2011-2012).

In 2011 and 2015, 1309 and
1208 food products,
respectively, were
purchased at retail markets
or restaurants throughout
the USA and analyzed using
LC-MS/MS..

Mean (PP90)

0.36 (0.86) based on 2-day
consumption data

0.26 (0.53) based on 14- day
consumption data

Individuals <2 years 1.42 (3.02)
McCullough 2019 [99] The prospective Cancer FFQ with 152 items covering the Mean for Q1-Q4
Prevention Study (CPS)-1I past year (1999-2013). 13.4-33.0
Nutrition Cohort (n = 102,154).
Mean (SD)
Males: 25.7 (10.4)
Females: 19.4(6.9)
Brazil
Arisseto 2009 [100] Adolescents 11-17 years old. 24 h recall dietary asked by a Different brands and P50 (P97,5)
trained interviewer. batches of selected foods 0.04 (0.77)
were purchased at
supermarkets, fast-food
restaurants and restaurants
in the region of Campinas,
Brazil, and analyzed using
LC-MS/MS
Mixed countries
Pelucchi 2017 [101] International Pancreatic Cancer ~ Based on FFQs, each Data on the average Mean (SD) P50 (P25-75)

Case—Control Consortium
(PanC4) (n = 6214, Cases = 1975,
Controls = 4239).

% Same population as [95]

57 Same population as [95]

participating study provided
information on individual
consumption of a number of
food items (14-33) together with
cooking method whenever
relevant.

acrylamide content of foods
were derived from area-
specific resources.

Site 1, USA, controls: 0.27 (0.17)
Site 1, USA, cases: 0.25 (0.16)
Site 2, USA, controls: 0.29 (0.20)
Site 2, USA, cases : 0.31 (0.18)
Site 3, USA, controls: 0.22 (18)
Site 3, USA, cases : 0.25 (0.18)

Australia, controls: 0.26 (0.16)

Site 1, USA, all: 19.0 (12.5-28.0)
Site 2, USA, all : 17.6 (11.9-26.0)
Site 3, USA, all: 14.7 (8.3-22.2)

Site 4, USA, all: 23.1 (16.5-31.9)
Australia, all : 17.8 (12.5-25.5)
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Australia, cases: 0.29 (0.22)
Italy, controls: 0.43 (0.24) Italy, all: 28.2 (19.1-39.6)
Italy, cases: 0.47 (0.24)
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