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Preface

This ImproRisk user manual corresponds with the updated version of ImproRisk
(v.2.0.0) released in July 2019.

In this new version of the model, two major updates have been implemented.
Exposure calculation at FoodEx1 Level 3

The user is now able to load occurrence data both in Level 2 and in Level 3 of the
foodEx1 food characterization system. For that, a new occurrence template is
provided where the risk assessor can provide aggregated occurrence values for up
to 1000 level-3 food items.

Moreover, there is a new pivot table in Contribution Worksheet that allows the user
to calculate the contribution of each level-3 food item to the total intake of the
population and the contribution within Level 2. The contribution is currently
calculated only at the MB occurrence scenario.

Weighting Coefficients

The ImproRisk version 2.0.0 accommodates weighting coefficients to adjust the
sample for non-representativeness within the population. Exposure statistics e.g.
mean exposure and standard error will now be adjusted to reflect the population
from which the sample was taken from.

We thank all the users of the model, for their valuable feedback
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Introduction

The ImproRisk model is a tool built in MS Excel, for conducting dietary risk
assessment analysis.

It combines Food Consumption dataset with Occurrence (of chemical substances)
dataset and calculates the exposure rates for the population.

ImproRisk supports Food Consumption datasets at individual level. Meaning, one
can load food consumption data that came out of a food survey. All the individuals
are used, and the consumption data needs to be coded according to EFSA food
classification FoodEx1l at level 4 along with the amounts consumed. The food
consumption dataset may contain demographic characteristics of the population
and especially must contain the individual’s own body weight so that the exposure
per kilogram of body weight (Kg/ b.w.) is calculated.

Calculation at each food consumption occasion is performed. Every individual, at
each food consumption occasion, is exposed to a chemical substance. The exposure
at that individual food consumption occasion is calculated by matching the amount
of consumption of the food and occurrence of a chemical substance. Individual’s
body weight is considered. Then, by aggregating the results, this leads to the
following:

A) Exposure rate for the population. Determine the rate of exposure of the
population to a given reference value (i.e. 80% of the population is below the
reference value). This can be either weekly, or daily reference value
according to the chemical compound and EFSA guidelines.

B) Derivation of probability and cumulative distributions of the exposures. This
will enable the risk manager to have a clearer view on how the exposure is
distributed over the population of interest.

C) Explore the effect of demographic characteristics on the exposure. For
example, one can compare the exposure towards gender or age group of the
population.

The above can be derived for all Lower Bound (LB), Middle Bound (MB), and Upper
Bound (UB) scenarios of the occurrence dataset and the exposure is calculated at
the FoodEx1 level 2.

The occurrence dataset needs to be in FoodEx1 Level 2 or FoodEx1 Level 3, and the
Consumption dataset must be in FoodEx1 level 4.
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Benefits

I) The calculation is performed at the individual level; thus it enables the
estimation of exposure distribution and waves the biased effect of the
mean consumption.

IT) Not a closed box model. All calculations are there to inspect. The formulas
and all the methodology are transparent so the model results can be
validated easily.

III) A straightforward and user-friendly model.

IV)  Free to use.

Ownership and intellectual rights

ImproRisk is owned by the State General Laboratory of Cyprus (SGL) and was
developed by the private company Improvast. SGL reserves the property rights.
The model is free to use, but any unauthorised modification is prohibited under the
Cyprus law.

Contact

This manual was prepared by Improvast. Should you find any errors or have any
comments/suggestions please contact info@improvast.com.

Additionally, should you have any suggestions for further development or encounter
bugs please report them to gstavroulakis@sgl.moh.gov.cy or info@improvast.com.

We welcome all feedback from all interested parties.
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Methodology

The model considers the mean occurrence (LB, MB, & UB scenario) and uses the
consumption data at an individual level.

The calculated individual exposure can be later be used to cross tabulate by
Gender, Age group and Area.

The model is ready to calculate the intake levels of any substance under study by
substituting the occurrence data via an automated VBA code (Visual Basic for
Applications). Moreover, the model enables the user to easily install a new
Consumption Database.

The Estimated Daily Intake (EDI) of chemical Substance is calculated as follows:

a) For every single food consumption occasion, at any day, for any food
category, the following formula is applied:

Consumption (grams of food)xOccurence (mg/Kg of food)

—E Hg
Body Weight (Kg) xposure ( /Kg b. W-)

b.w. = body weight

b) The body weight is each individual’s body weight. The outcome of the
equation is the exposure (in pg/Kg b.w.) for each instance the subject
consumes each and every specific food.

c) The Exposure:

The Exposure for each instance, calculated in step a), is summed for all days
and for every food category in FoodxLevel2 (160 categories).

The EDI is calculated by taking the average exposure throughout the number
of days of the study.

The result is the EDI in pg/Kg b.w. for each individual in the food survey.

Note that 3 types of EDI's are calculated at LB, MB and UB.

This way the exposure rate is established for each individual at an Optimistic (LB),
an “Average” (MB) and a Pessimistic (UB) scenario.
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Launching the ImproRisk

Open the file ImproRisk.xIsx

If a security warning is issued (Figure 1) that macros have been disabled, the user
should click on the Enable Content button. The Macros are the programming code in
VBA (Visual Basic for Applications) which is included in Excel and must be activated.

Figure 1: Security warning for enabling macros in Excel

Q@ ®a - ImproRisk.1.2 LOCKED - Excel

Home Insert Pa t Formulas Data

¥ Cut N
.-‘ - Calibri = ow
By Copy - == ==
Paste | ) Insert Del
+~ % Format Painter - -
Clipboard (F] Alignment MNumber Cells

I SECURITY WARNING Macros hale been disabled. Enable Content

The user will get a welcoming message informing you to close all other Excel
workbooks (Figure 2). This will reduce the processing speed and increase the
efficiency of the model.

Figure 2: Opening ImproRisk

o 3 3 3 -

| ImproRisk

The ImproRisk model was built for the State General Laboratory (SGL)

of the Republic of Cyprus (www.moh.gov.cy/sgl) by the private
company Improvast (www.improvasi.com) and it is owned by SGL.

The curent version is 2.0.3
Last update June 2019

This version supports

- Weighting Coefficients for a non-representative food survey sample

- Exposure assessment at FoodEx1 Level3 food categorisation

Welcome!

To update data you will need
| It is recommended that you close any other Excel workbooks

- Subjects_Consumption_Template.WeightingCoefficients.xlsx

for the subject and food consumption data
OK

- Occurence Template - Level 2 & Level 3.xism
for the occurrence data in Level 2 and Level 3

Both templates can be found in the improrisk.com website

For further information please contact:

Navigate quickly through the worksheets

1: gstavroulakis@sgl moh.gov.cy
2: info@improvast com 1. Press ctrl-m to generate a Pop-Up Menu.
or

Feel free to forward any bugs andfor recommendations. 2. Right-click on any cell and select "ImproRisk Pop-Up Menu”

T TXK I
Sor  Improvast

© State General Laboratory of the Ministry of Health of the Republic of Cyprus, June 2019

ubjects. oodli onsumption ccurrencel ccurrencel eanConsumption ontribution osure osurcl O]
Subjects || Foodlist || c: pt o 12 | o 13 || Meanc Contribut Exp Exp +
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WORKSHEETS of the ImproRisk model

An overview of each worksheet’s functionality in the model reporting.

Worksheet Subjects

The worksheet Subjects tabulates the sample population data to be used (Figure 3).
Each line represents an individual. Across the worksheet the user can see the
following:

The subject ID, Gender, Age, Weight, Area, Population Class (POP_CLASS) and
WCOEFF

The WCOEFF is the weight coefficient of each subject to generalise the exposure to
the total population.

The Sum of Weight Coefficients is the total size of the population from which the
that the subjects were drawn from. In the example (Figure 3) we sampled 272
subjects from a population of size 551.204. The Sample Size is calculated
automatically via the VBA code when the Consumption and Subjects dataset is
installed.

Figure 3: The Subjects worksheet

Sum of the Weight NOTE 1: NOTE 2:
Coefficients This worksheet contains the participants’ POP_CLASS - AGE
GENDER AGE WEIGHT AREA POP_CLASS WCOEFF | Sample Size (WCOEFF) demographic characteristics. Infants* . 3-11 months
wiate 225 767 Lemesos Aduits w272 551.204 ) ) e o
MALE 32,7 60,1 Lemesos Adults 1993 When new survey {consumption data) is Adolescants®  10-17 yaars
MALE 41,31 64,7 pafas Adults 1993 available, do not alter this sheet! It is highly Adults® 18-64 yaars
FEMALE ass n pafas Adults 2059 recommended that first the new data are Fiderly® 65-74 years
FEMALE| 2153 a2 pafos Adults 2053 inserted in the Very elderly® 275
MALE 23,88 56 pafas Adults 1993 "l IjactsL Consumption Template dex
FEMALE 63,43 22.8 Pafas Adults 2059 that is provided, and then use the "UPDATE “EFSA Journal 2014;12(12):3944
FEMALE 48,14 57| Lemesas Adults 2059 "
MALE 62,9 83,6 Lemesos. Adults 1993 DATA" worksheet.
MALE 3137 4,6 Lemesos Adults 1993
FEMALE 24,77 138 patos Adults 2059 Sample Size is calculated automatically
MALE| 64,59 91 pafos Adults 1993 when the consumption data are updated
MALE 246 99 pafos Adults 1993 through the hidden VBA code
FEMALE 208 495 Lemesos Adults 2059
stiti :‘;‘2 13; :::: i:”::: i:z: Population Size is calculated when summing
! ul - y .
VALE e 5 pafas Adulte 1983 the weighting coefficients (WCOEFF) in
FEMALE 64,79 755 Lemesos Adults 2059 column G.
FEMALE 204 57 Lemesos Adults 2059
FEMALE 473 756 Lemesos Adults 2059
MALE 58,11 7 Lemesos Adults 1993
MALE 53,04 78,8 Lemesos. Adults 1993
MALE 5443 90,7 Lemesos Adults 1993
MALE 63,89 4,7 Lemasos Adults 1993
FEMALE 5146 43,9 Lemesos Adults 2059
FEMALE 64,06 64,9 Lemesos Adults 2059
FEMALE 63,43 7,7 Lemesos Adults 2059
FEMALE 24,87 92,2 Lemesas. Adults 2059
FEMALE 31,03 85 Lemesas Adults 2059
MALE 24,98 2] pafos Adults 1993
FEMALE 31,34 515 pafas Adults 2059
MALE 30,78 L] pafas Adults 1993
FEMALE 375 75,6 Pafos. Adults 2059
FEMALE 39,28 68,1 Lefkosia Adults 2059
FEMALE 30,79 Lemesos Adults 2059

33,9
[ o [ [ T Ton]
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Worksheet Foodlist

This worksheet contains the hierarchy of the food classification FoodEx1 from Level
1 to Level 4 as indicated by EFSA (Figure 4). The name of the food in FOodEx1 L4 is
in the Column D (“FOODEX_L4_name”). The first three columns are the
corresponding names of the food, in Level 1 (Column A) up to Level 3 (Column C).

Figure 4: The Foodlist worksheet

FOODEX_L1_name .

FOODEX_L2_name .| FOODEX_L3_name = FOODEX_L4_name NOTES

Grains and grain-based products Grains and grain-based products Grains and grain-based products Grains and grain-based products
. . 5 Here there are 1897 rows of data.

Grains and grain-based products Grains fer human consumption Grains for human consumption Grains for human consumptien

Grains and grain-based products Grains far human consumption Whest grain Wheat grain

Grains and grain-based products Grains for human consumption Wheat grain Wheat germ These 1897 rows represent the food

Grains and grain-based products Grains for human consumption Whest grain Wheat grain, Durum categorisation on Level 4. The name of the

Grains and grain-based products Grains for human consumption Wheat grain Wheat grain, soft food in Foodex L4 is in the Column D

Grains and grain-based products Grains fer human consumption Wheat grain Bulgur wheat (“FOODEX_L4_name”).

Grains and grain-based progucts Grains for human consumption Bariey grain Barley grain

Grains and grein-based products Grains for human consumption sariey grain Barley grain, whole The first three columns are the

Grains and grain-based products Grains for human consumption Barieygrain Barley, pearled X .

Grains and grain-based products Grains for human consumption Corn grain Corn grain corresponding names of the food, in Level

Grains and grain-based products Grains fer human consumption Rye grain Rye grain 1 (Column A) up to Level 3 (Column C).

Grains and grain-based progucts Grains for human consumption Speit grain Speltgrain

Grains and grain-based products Grains for human consumption Speit grain Spelt grain, rippen For more info please see

Grains and grain-based products Grains for human consumption Spelt grain Spelt grain, unrippen EFSA 2011; 9(3):1970

Grains and grain-based products Grains fr human consumption Buckwheat grain Buckwheat grain

Grains and grain-based products Grains for human consumption Willet grain Millet grain e e e R

Grains and grain-based progucts Grains for human consumption 0ats, grain Oats, grain 8 E

Grains and grain-based products Grains for human consumption Rice Rice s/l mfraiTeg/fmm_#rmmen

Grains and grain-based products Grains for human consumption Rice Rice, brown 5/1970.pcf

Grains and grain-based products Grains for human consumption Rice Rice, long-grain

Grains and grain-based products Grains far human consumption Rice Rice, mixed

Grains and grain-based progucts Grains for human consumption Rice Rice, parboiled

Grains and grain-based products Grains for human consumption Rice Rice, red

Grains and grain-based products Grains for human consumption Rice Rice, white

Grains and grain-based products Grains for human consumption Rice Rice, wild

Grains and grain-based products Grains far human consumption Other grains Other grains

Grains and grain-based progucts Grains for human consumption Other grains Mixture of grains

Grains and grain-based products Grains for human consumption Other grains Sorghum grain

Grains and grain-based products s for human consumption Other grains Einkorn

Grains and grain-based products s for human consumption Other grains Emmer

Grains and grain-based products Grain milling products Grain milling products Grain milling products

Grains and grain-based progucts Grain milling products Wheat milling products Wheat milling preducts

Grains and grain-based products Grain milling products Wheat milling products Wheat flour, brown

Grains and grain-based products Grain milling products Wheat milling products Wheat flour, Durum

Grains and grain-based products Grain milling products Whest milling products Wheat flour, white

Grains and grain-based products Grain milling products Whest milling products Wheat flour, wholemeal

Grains and grain-based progucts Grain milling products Wheat milling products Granam flour

Grains and grain-based products Grain milling products Wheat milling products Wheat flour, gluten free

Grains and grain-based products Grain milling products Wheat milling products Couscous

Grains and grain-based products Grain milling products Whest milling products Wheat bran

Grains and grain-based products Grain milling products Whest milling products Wheat grosts

Grains and grain-based progucts Grain milling products Wheat milling products Wheat semolina, Durum

Grains and grain-based products Grain milling products Wheat milling products Wheat semolina, soft wheat

<« | nFo [ subjects | Foodlist [ consumption T occurrencerz [ occurrencets [ meanconsumption || contribution [ Exposure | Exposur
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Worksheet Consumption

The first five columns (A, B, C, D, E, coloured in background colour)
contain the uploaded consumption dataset (Figure 5).

These are the food consumption occasions within the sample, i.e. the
SUBJECTID of the person who consumed the food, the sequential DAY of
consumption in the food survey (what day the individual consumed it), the amount
of food (in grams) and the FoodEx1 Level 4 name of the food. Subjects consumed
different and various amounts and type of foods at each day, so the same
SUBJECTID and DAY will appear many times.

Columns “F” and G” (grey coloured) translate the FoodEx1 level4 name into level 1
and level2 respectively. This is the main use of the Worksheet Foodlist.

Columns “H”, “I"” and J” hold the occurrence of the chemical in the LB, MB, and UB
scenario respectively. These values are obtained (automatically) from the
Worksheet Occurrence that will be presented later in this user manual.

Columns “K”, “L”, "M”, “N”, “0O”, “P”, hold the demographic characteristics of the
subject of that particular food consumption occasion; Gender, Area, Pop Class, Age,
Weight and the Weight Coefficient (WCOEFF).

Columns “Q”, “R”, and “S” hold the (unweighted) calculated exposure from that
food consumption occasion (Figure 7). Note that the "WCOEFF” column DOES NOT
participate in the calculations of these columns.

Column “T” holds the level 3 food name for that consumption occasion

Columns “U”, “V”, and “"W" calculate the exposure at level 3 of that consumption
occasion. This is calculated only and if the user provided occurrence values at the
level 3 and are in the Worksheet OccurrencelL3. The empty cells (designated
with the dash “-“) are food consumption occasions where no occurrence values at
level-3 are provided for that food item. These columns are essential when the
exposure at the individual level is calculated in the Worksheet Exposure.

Refined Exposure

Columns X, Y and Z calculate the “refined exposure” at each food consumption
occasion (Figure 8). The formulas check whether an exposure at level-3 is present
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and take that value as the exposure of that food consumption occasion. If not, then
the exposure at level-2 is considered. This highlights the need to additionally
provide aggregated occurrence data at level-2.

Figure 5 shows an example of calculating the exposure of individuals in the food
survey, where both Level 2 and Level 3 occurrence values are provided.

Subject 1001 had two food consumption instances. In the first occasion, the
exposure is 0.0036 and it is calculated at the level-2 occurrence because no
occurrence at level-3 was provided. The second food consumption occasion incurs
two alternative exposures since both Level 2 and Level 3 occurrence values were
provided. The total exposure for that individual, is then calculated as 0.0026 +
0.0039 = 0.0065 (the exposure at Level 2 at the first occasion + the exposure at
level-3 of the second occasion). The exposure at level-2 of the second occasion is
not considered since we have a more accurate estimated (in Level 3) of occurrence,
hence exposure.

Figure 5 Example - Calculation of refined exposure with occurrence at level-3

Food consumption occassions EXPOSURE at the individual level
Exposure at Exposure at

SUBJECTID Level2 | Level3 ID EXPOSURE
1001 ©;0026 H 0,0065
1001 0,0022 ; 1002 0,0184
1002 - 0,0069 1003— 0,0675
1002 0,0115 -
1003 ©,0065
1003 ;70610

Level 3 categorisation

Column AA re-organizes the food names at level-3 (Figure 9). The formulas check
whether an exposure at level-3 is present, and if yes, then the food name at level-3
is considered. If not, then it uses the level-2 name of the food. In summary, it
captures the food name at level-3 and at the same time aggregates all the food
consumption occasions to “"Other” where no exposure at level-3 is provided. This
column is essential for the contribution of food items at level-3 compared to the
total intake and to the intake with each level-2 (see Level 3 Contribution section)
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Figure 6: The Consumption worksheet
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Figure 7: Consumption worksheet - Calculation of (unweighted) exposure at each food consumption
occasion

=IFERROR($D8*13/08;™

E
AMOUNT Consumed food |Consumed food LB MB uUB mealExp_
FOOD |Consumed Food at L4 at Level 1 atLevel 2 Occurr | Occurr | Occurr | WEIGHT Mean_LB
10 1001 1 5 Barley, pearled Grains and grain-based prodi Graing for human consumg 0,027 0,031 0,035 63 0,002142857  0,002460317  0,004069767
14 1001 1 45| Cheese Milk and dairy products Cheese 0,017’ 0,021 0,025 63 0,012142857 0,015 0,026162791
4 2 1001 1 60 Preserved meat Meat and meat products (inch Preserved meat 0,021 0,023 0,025 63 0,02 0,021904762 0,034383721
5 7 1001 1 100 Tap water Drinking water (water withou Tap water 0,005 0,006 0,006 63 0,007936508 0,00952381  0,013953488
6 4 1001 1 135|Pasta, whesat flour, without Grains and grain-based prodi Pasta (Raw) 0,021 0,024 0,027 63 0,045 0,051428571  0,084767442
7 5 1001 1 JSD-CHEESE Milk and dairy products Cheese 0,017 0,021 0,025 63 0,04047619 0,05 0,087209302
B 19 1001 lll 1HJlBrEEd and rolls Grains and grain-based prodi Bread and rolls D,Oi_‘)l. 0,0291 0,0331 E.’pll 0,063492063| =IFERRER[E Dg* ;’[ A
25 1001 2 180|Cow milk Milk and dairy products Liquid milk. 0,003 0,004 0,005 63 0,008571423  IFERROR(value; value_if_error)
9 1001 1 200 Pasta, whest flour, withaut Grains and grain-based prodi Pasta (Raw) 0,021 0,024 0,027 63 0066666667 0076190476  0,125581385
1 1001 1 260 Margarine and similar products Animal and vegetable fats an Margarine and similar prodi 0,006 0,01 0,013 63 0,024761905  0,041263841  0,078604651
2 3 1001 1 330 Milk checolate Sugar and confectionary  Chocolate (Cocoa) product 0,053 0,055 0,057 63 0,277619048  0,288095238  0,43744186
1 6 1001 1 400 Cheese Milk and dairy products Cheese 0,017’ 0,021 0,025 63 0,107936508 0,133333333 0,23255814
14 24 1001 2

400 Bread and rolls Grains and grain-based prodi Bread and rolls 0,025 0,029 0,033 63 0,158730159 0,184126884  0,306976744
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Figure 8 Consumption worksheet — Refined exposure at Level 3

0 ad O ad 0 ad
mealExp_ Consumed food at |L3_t p L3 F ed_RefinedExpo ed_Re po ed_RefinedExpo

'WEIGEF - | WCOEI - | Mean_L - M M Level 3 | _Mean_LI - _Mean_M - e LB 4 e L2 e L2 h
81, 1- - - [Preserved meat - - -Other-Preserved meat
81 1l l__0002407407] - 0,002222222] 0,002592583 -Other-Sugars
81 1- - Instant coffee, powder - - -Other-Coffee beans and coffee products (Sol
81 1 0,01154321 0014259259 0,016975303||Cheese, Edam 0,012901235 0,016975309 0,02037037 0,012901235 0,016975309 10,02037037 Cheese, Edam
81 1 10,006481481 0010185185  0,012962963||Cucumbers (Cucumis sativus) - - - 0,006481481 0,010185185 10,012962963 -Other-Fruiting vegetables
81 i- - - Icondiment - - - - - - -Other-Condiment
81 1- - - [Tea (Infusion) - - - - - - -Other-Tea (Infusion)
81 1 0086790123 009617284  0,103209877Lettuce, g Iceberg-type I Y Y Lettuce, g Iceberg-type lettuce (Lactu
81 1- - - lOctopus (Octopus vulgaris) - - - - - - -Other-Water molluscs
81 1 0028148148 0030493827  0,032839506|Sugars - - - 0,028148148 0030403827 0032839506 -Other-Sugars
81 1- - - e oil - - - - - - -Other-Vegetable oil
81 1- - - lsauid (Loligo vulgaris) - - - - - - “Other-Water molluscs
81 1 0008703704 0011604938  0,014506173Cow milk 0,079300412 0,100576132 0,12813786 0,079300412 0,100576132 0,12813786 Cow milk
81 - - S (Cuttlefish (sepia officinalis) - - - - - - -Other-Water molluses
81 1 00003707 0000493827  0,000617284|Cow milk 0003374486 0004279855 0,005452675 0,003374486 0004279835 0,005452675 Cow milk
81 1- - - Olive oil - - - - - - -Other-Vegetable oil
81 1- - - buice, Orange - - - - - - -Other-Fruit juice
81 1- - N [Preserved meat - - N - - - -Other-Preserved meat
81 1- - - Olive oil - - - - - - -Other-Vegetable oil
81 1- - - IHot chocolate - - - - - - -Other-Cocoa beverage
43 1 0007906977 0000767442  0,011627907|Cheese, Edam 0,008837209 0011627907 0,013953488 0,008837200 0,011627907 0,013953488 Cheese, Edam
a3 1 0004069757 0006395343  0,008139535|Cucumbers (Cucumis sativus) - - - 0,004069767 0006395349 0008139535 -Other-Fruiting vegetables
43 1 0,021511628 0023837209  0,025581395||Leaf vegetables - - - 0,021511628 0,023837208 10,025581395 -Other-Leaf vegetables
43 1- - - |Wheat bread and rolls - - - - - - -Other-Bread and rolls
43 1- - - (Oranges (Citrus sinensis) - - o - - - -Other-Citrus fruits
43 1 0,015813953 0019534884  0,023255814|Cheese, Edam 0,017674419 0,023255814 0,027906977 0,017674419 0,023255814 10,027906977 Cheese, Edam
43 1 0,008953488 0,014069767  0,017906977|Tematoes (Lycopersicum esculer 0,045193798 0054573643 0,069282946 0,045193798 0,054573643 ). i I
43 1- - - [Tuna (Thunnus) - - = - - -
43 1 0024186047 002872003 0,033255814|[French fries - - - 0,024186047 0,02872003 0,033255814 -Other-Potatoes and potatoes products
43 1- - S |seple (Malus domesticus) - - - - - - ~Other-Pome fruits
43 1- - - (Cereal flakes - - - - - - -Other-Breakfast cereals
43 1 007744185  0OBSB13953  0,082093023Leaf vegetables - - 5 007744185 0,085813953 -Other-Leaf veg:
43 1- - - |Preserved meat - - - - - - -Other-Preserved meat

Subjects [[ Foodlist ngé;lzlj;n;tlol:-. Occurrencel2 | Occurrencel3 [ MeanCensumption || Contribution [["Exposure

Figure 9 Consumption worksheet - Level 3 categorisation

WCOEFF_ WCOEFF_ WCOEFF_
L3_mealE L3_mealE L3_mealE [ 100 LT T
xp_Mean xp_Mean xp_Mean |l 8 0TS
LB _MB _us posure_LB posure_M

Consumed food Consumed

Weat and mest products (incl Preserved meat FEMA Nico Adolesc 1 - - “Other-Preserved mest
Sugar and confectionary  Sugars ™ 0 OFEMANicoAdolesc 12 81 1 000222222 0002007407 0,0025926fSugars - - - 0002222222 0002407407  0,00259259:
Vegetables and vegetable pr Coffee beans and coffee - - FEMA Nico Adolesc 12 81 1 - Instant coffee, powder - - -Other-Caffee beans and coffee products (Solid)
Witk and dairy products = 0 0FEMANID Adolesc 12 81 1 001154321 0014250259 0,0169753kcheese, Edom 901235, _ 0016975309 002037037 0012901235 0016975309 002037037 Cheese, Edom
Vegetabies andvegetavie prlFruting vegetaias __|m 0 O FEMAMico Adolesc 12 81 1 000643148 O0IDIES1ET 0012863 Cucumbers (Cucumis = |3 000641481 Cp10185185  0012962963[<iF ot
Herbs, spices and congimen Condiment - - - FEMAWicoAdoles 12 BL 1- n condiment A - . - L “Other Candiment
Non-alcoholic beverages (en Tea (infusion) FEMA Nico Adolest 12 81 1 [Tea (Infusion) Other-Tea [Infusion)
agetaies anavegstavie pr Leatvegetavies ® 0 OFEMANicaAdoles 12 81 1 00B673012 009617284 0,1032088|Lettuce, exciuding lcebe  0,008258259 063333338 296 0063333333 Lettuce, excluding Icsberg-type Iettuce (Lactuca sati
Fish and other seafood (inch. Water molluscs - - - FEMANico Adolesc 12 81 1- - - [Octopus (Octopus wulge - - - N - -Other-Water malluses
Sugar and confectionary  Sugars " 0 0FEmANCOAdoles 12 81 1 00814815 0030493827 0,0328395[5ugars . . 008148148 0,030493827  0,032839506 -ther-sugars
4nimal and vegetabie tats an Vegetaie oil - - FEMANicaAdoles 12 81 1- - - ive cil - - - - - - “Dther-yegetsble oil
Fish and other seafood (inch. Water molluscs - - - FEMANico Adolesc 12 81 1- - E |Sauid (Lolign vulgaris) - - - N - -Other-Water malluses
# 0 0 FEMANICO Adolest 12 81 1 00087037 0011604938 0,0145062|Cow milk 0079300412 0.100576132 012813786 0,079300412 0.100576132 0,12813786 Cow milk
- - FEMANicoAdoless 12 81 1 . . cuttiefish [sepia officin - . . . . Other-Water malluscs
Milk and dairy products Liguid milk W O OFEMANicoAdoles 12 81 1 000037037 0,000495827 0,0006173|caw milk X 0,004279835 x 1 0,005452675 Cow milk
4nimal and vegetatie fats 2n Vegstable oil - - FEwANicoAdolesc 12 81 1- - - oive oil - - - - - -Other-vegetable oil
Frudt juice FEMAMico Adolesc 12 81 1- - - luice, Orange - - . - Other-Fruit julce
incl Presenved meat - - - FEMAWicoAdoles 12 81 1- - - reserved ment C - - - C Other-Preserved mest
4nimal and vegstatie fats 2n Vegstable oil .- - FEmANicoAdoles 12 BL 1- - - oiive oil - - - - - - -Other-vegetable oil
Nor-alconohic Deverages (e COCaa beverage - - FEMAWico Adolesc 12 81 1- - ot chocolate - - Other Cacoa beverage
Milk and dairy products _ Cheese ® 0 O FEMANicoAdoless 15 43 1 000790698 0,009767442 0,0116278|Cheese, Edem 0008837209 0,011627507  0,013953433 0008837203 0011627307 0013853488 Cheese, Edam
Vegetaties andvegetavie prFrutingvegetaties W 0 O FEMANico Adolesc 15 43 1 000406977 0006395348 0,0081395[Cucumbers (Cucumis se- - - 0006395348 0008139535 -Dther-Fruting vegetables
il Vegetanles and vegetadie pr Leal vegetadies # 0 0 FEMANico Adolest 15 43 1 002151163 0,023837209 0,0255814|Leaf vegetables 0,023837209 0,025581335 -Other-Leaf vegetables.
Grains and grain-based prod Bread and rolls - - FEMANco Adoles: 15 43 i- - whest bread and rolls - - - - . -Other-Bread and rolls
Frutand fruitproducts Citrus fruits - - - FEMANicoAdolesc 15 43 1- - - foranges (citrus sinensi - - - - - - -Other-Citrus fruts
Milk and dairy products Cheese % 0 0 FEMANico Adolest 15 43 1 001581395 0,019534BB4 0,0232558|Cheese, Edam 0017674413 0023255814  D.027906377 0017674413 ©023255814 0,027906977 Cheese, Edam
Vegelales andvegstable priFruing vegelables = O O FEMANIco Adoless 15 43 1 000895349 0014069767  0017907|Tomatoes [iycopersicur  0,045193798 0054573643 0069282946 0045193798  0,04573643 0069262946 Tomotoes (Lycopersicum esculentum)
Fish and other seafood fincl Fish meat - - - FEMAWicoAdoless 15 43 1- - - Tuma (Thunnus) - - - - C -Other-Fish meat
Starchy roots andtubers  Potatoes and potaloes p M 0 O FEMAMICo Adolesc 15 43 1 002418605 002872093 0,0332558|French fries - - - 0024185047 002672093 0,033255814 -Other-Potatoss and potatoss products
Frutanamutprooucts  Pome muts - - FEMANicoAdolesc 15 43 : . . 2opie (Malus domestic.- . . Other-Fame fruits
Grains and grain-based prod Breaktas! cereals - - - FEMANicoAdoles 15 43 1- - - cereal fiakes C - - - C -Other-Breakfast cereals
Vegstales andvegstabie or Leafvegetanies m 0 0FEMANcoAdolesc 15 43 1 007744185 0085813953  0,092093|Leaf vegetables - - - 007744185 005813953 0082093023 -Other-Lea vegetables
leat ana meat products (incl Fresenved meat FEMAMICa Adolesc 15 43 1 Freserved meat Other-Preserved meat
ist | Consumption | Occurrencel2 | Occurrencel3 | MeanConsumption | Contril Exposure

IMPORTANT NOTE 1:
1. Calculation of exposure at each food consumption occasion:
The excel built in formula IFERROR() is used when the multiplication is performed.

In case where an invalid Food name is used for a food consumption occasion, then
no occurrence value for this consumption occasion will be found, thus an error is
created in the columns of Exposure (P, Q, and R). This way, if an invalid name is
used, then the model assumes that there is no food consumption occasion (leaving
the exposure blank) thus no exposure for that particular food consumption
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occasion, and the aggregating statistics calculations (sheet Exposure) are
performed without any interruption.

2. The occurrence of each food consumption occasion is retrieved in columns H, I,
J. When the value is empty, this means that no mean occurrence for that food
category is determined in the “"Occurrence” sheet.

Solution:

By using the filters provided by Excel, any errors can be identified easily e.qg.
consumption name not included at the food level 2 or occurrence data values do not
exist in columns H, J and 1.

IMPORTANT NOTE 2:

Whenever there is a need to update the consumption database, it must be done
with a template that is provided (Subjects_Consumption_Template.WeightingCoefficients.xlsx). Go
to "UPDATE DATA” worksheet and click on the button for updating Consumption
data. The user will be asked to locate and select the file in the local disk and
replacement of both the Subject information and Consumption information will be
performed automatically.

Note that the template name is not of importance. Name the resulting file
appropriately for easier reference. What is of importance, it is the name of the two
worksheets within the template that need to be named “Subjects” for the subject
information and “Consumption” for the Consumption information.

See instructions in the Chapter Updating the Occurrence and Consumption
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Worksheet OccurrencelL2

This worksheet contains the concentration data (occurrences) in FoodEx1 level 2.

Note that ImproRisk needs the occurrence to be measured in mg/ Kg of
food

Figure 10: Worksheet Occurrencel2

Chemical Substance Pb NOTE &:
Substance Category Contaminant This worksheet contains the concentration data {occurrences) in FoodExl at Level 2
Reference value (ug/Kgb.w.) 0,63 Note(!) that iImproRisk needs the occurrences to be expressed in mg/ Kg of food
Type of Reference value Benchmark Dose Level (BMDL)
Type DAILY
m food ‘ |
min mean median P95
FoodExL1_name FoodExL2_name Noof |\ p ‘ MB ‘ Occur_Mean| Occur_Mea \Occur_Mean| | ‘ uB| 1B ‘ ME | uB
— — Samples LB n_MB uB
Grains and grain-based products 9937 - - - 0,025 0,028 0,033 - - - | 0105 0105 | 0,105
Grains for human consumption 4936 - - - 0,027000 0,031000 0,035000 - - - 0,109 0,109 0,108
Grain milling products 1842 - - - 0,026000 0,029000 0,033000 - - - 017 0,117 0,117
Grains and grain-based products Bread and rolls 1192 - - - 0,025000 0,029000 0,033000 - - - 0,098 0,098 0,098
Pasta (Raw) 381 - - - 0,021 0,024 0,027 - - - 0,089 0,089 0,091
Breakfast cereals 789 - - - 0,018000 0,025000 0,030000 - - - 0,080 0,080 0,080
Fine bakery wares 675 - - - 0,021 0,025 0,028 - - - 0080 0080 0,08
Vegetables and vegetable products (includit - - - - - - - - - - - - -
Root vegetables 2350 - - - 0018 0,018 0,021 - - - 0,080 0,060 0,060
Bulb vegetables 799 - - - 0,029 0,031 0,033 - - - 0,081 0,084 0,089
Fruiting vegetables 2851 - - - 0,007 0,011 0,014 - - - 0,039 0,045 0,050
Brassica vegetables 1977 - - - 0,010 0,013 0,016 - - - 0,050 0,050 0,050
Leaf vegetables 3122 - - - 0,037 0,041 0,044 - - - 01m 0,101 0,130
Legume vegetables 77 - - - 0,022 0,028 0,030 - - - 0,081 0,081 0,081
stem vegetables (Fresh) 1267 - - - 0,017 0,021 0,025 - - - 0,059 0,075 0,078
Vegetables and \_regetable products Sugar plants _ _ R R B R ~ _ _ _ B B ~
(including fungi)
Sea weeds 66 - - - 2663 2,677 2892 - - - 1,100 L1 1,100
Tea and herbs for infusions (Solid) 473 - - - 0,353 0,355 0,358 - - - 1,530 1,530 1,530
Cocoa beans and cocoa products - - - - - - - - - - - - -
Coffee beans and coffee products (Solid) - - - - - - - - - - - - -
Coffee imitates (Solid) 16 - - - 0,223 0,224 0,224 - - - - - -
Vegetable products 427 - - - 0,030 0,030 0,031 - - - 0,105 0,105 0,105
Fungi, cultivated 1722 - - - 0,053 0,057 0,060 - - - 0,184 0,194 0,194
Fungi, wild, edible 786 - - - 0,478 0,491 0,503 - - - 2700 - -
Other starchy roots and tubers 924 - - - 0,016 0,017 0,018 - - - 0,060 0,060 0,060
Starchy roots and tubers Potatoes and potatoes products 1370 - - - 0,016 0,018 0,022 - - - 0,060 0,064 0,066
Starchy roots and tubers - - - - - - - - - - - - -
Legumes, beans, dried 1395 - - - 0,030000 0,034000 0,032000 - - - 0122 0,122 0,124
Legumes, beans, green, without pods 610 - - - 0,013000 0,016000 0,020000 - - - 0084 0084 0,072
Legumes, nuts and oilseeds Legumes, nuts and oilseeds 4071 - - - 0,030000 0,034000 0,038000 - - - 0,079 0,079 0,079
Oilseeds 1036 - - - 0,043000 0,046000 0,048000 - - - 0,171 0,171 0,171
Other seeds 15 - - - 0,080000 0,087000 0,093000 - - - - - -

4 | INFO | | Subjects |] Foodlist |] Consumpti:m
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Worksheet Occurrencel3
This worksheet contains the concentration data (occurrences) in FoodEx1 level 3.

Note that ImproRisk needs the occurrence to be measured in mg/ Kg of
food

Figure 11 Worksheet Occurrencel3

Chemical Substance

Pb

Substance Category

Contaminant

Reference value (ug/Kg b.w.)

0,63

NOTE 5:
This worksheet contains the concy
Note(!) that ImproRisk needs the

Type of Reference value

Benchmark Dose Level (BMDL)

Type

DAILY

min

1] (]

uB

0,0235 0,0235 0,0235
0,0453 0,0453 0,0453

0,058 0,058 0,058
0,0453 0,0453 0,0453

< v | o |EEH [ susjects [ Foodist [ consumption ][ Occurrencet2 | Occurrencel L3

IMPORTANT NOTE:

In the case where the values need to be updated, this can be done with a template
that is provided (Occurrence Template - Level 2 & Level 3.xlsm). Go to UPDATE DATA worksheet
and click Select file to update "Occurrence Data". ImproRisk will ask the user
to locate and select the file in the local disk and the replacement of the values will
be performed automatically.

Note that the template name is not of any importance. Name the occurrence
workbook appropriately for easier reference. What is of importance, it is the name
of the worksheet that needs to “"Sheetl”.

See instructions in the Chapter Updating the Occurrence and Consumption.

The two Occurrence worksheets are protected (i.e. no changes can be made),
however, there is the option of un-protecting the worksheets (Go to Review->Unprotect
Sheet in the Protect section) and making changes in the values. After modifying any cell in
these two worksheets, ImproRisk detects the changes and asks the user for
permission to recalculate. Nevertheless, it is highly recommended to always use the
occurrence template to make any changes in the occurrence values and then
loading it to ImproRisk.

17 of 65 ImproRisk 2.0.0 User Manual

www.improvast.com



Worksheet MeanConsumption

In this worksheet, calculations are performed in order to estimate the average
chronic consumption (Figure 12).

TABLES in the worksheet:

TABLE 1: First, the average consumption (throughout the survey period) for each
individual and for each food category in Level 1, is calculated. The SubjectID
(individuals) is on the vertical axis and the 20 food categories (Level 1) on the
horizontal axis. Note that this calculation considers the subject’'s own number of
consumption days (e.g. 2 or 3) which may differ from subject to subject. The
average value for each subject is then considered when calculating the average
consumption?.

TABLE 2: The average consumption for:

a. Consumers only, is calculated by taking the average of those who consumed the
food.

b. Population based, is calculated by taking the average of all individuals
irrespective of their zero consumption.

Methodology notes:

A. There is a column “"Number of Consumers in the Population” in Table 2, which
shows the projected number of consumers in the population. This number is simply
the summation of the weight coefficients of the sample participants that consumed
each food at Level 1. The formula used is:

i=1 Wi,

where k is the number of subjects who consumed the food, and w; is the respective weight
coefficient of the i, consumer.

B. The “Consumer based (gr)” calculations (next column) uses the following
formula:

Z{c=1 wi, ’
where k is the number of subjects who consumed the food, y;is the mean consumption of

the ix, consumer, and w;is the respective weight coefficient of the iy, consumer.

Essentially, the formula calculates the total weighted (i.e. multiplied by the weight
coefficient) mean daily food consumption for each subject, and divides by the
number of consumers in the population.

1 EFSA 2011;9(3):2097
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C. The “Population Based (gr)” divides over the whole population (i.e. Sum Of
Weights). The formula used is:

k
Zi 1 YViWi

n ’
Zi:l Wl'

where k is the number of subjects that consumed the food, y; is the mean consumption of

the it» consumer, w; is the respective weight coefficient of the it consumer, and n is the
total number of participants in the food survey.

Figure 12 Worksheet MeanConsumption - Calculation of average consumption. Consumer based and
Population based

TABLE 1: Mean Dailv consumotion for each subiect in the food survev. TaBLE 1: TABLE 2: Mean daily consumption for each FoodEx L1 category, over
By FoodEx Level 1category e the whole N-day period over the total sample
perod for

£8¢h FoodEx category at Level 1

Froaucts Drinking [aiconoeeas [Fooa [animai — [snac [Non-aiconaiic [Frure weat [vege [com [Fisn [Grains | tne suajectio inoviouss son e FoodEx Level 1 Catagory Number of Numberof Consumer  Population
for  |wawer i [and [for [ana s, ana ana land | vertcal axis, andithe 20 oo Consumers Consumers based (gr]  based (gr)
special |(water |bevera |egs |infant [vegetatle dess fruit meat |5 |e  [owergrain- | categories [FoodEs Level 1) on the N I
oo sitoue [ges. |peoc [sama [ e s vocu |and [tood [seot [sased | marioraa s (R €1 inthe  inthe

subjec | | [ fu e fome o faits o o [beverages) - uer - = fveq - [1in - Jos - fproui - o sample  Population

(1] 7780 10100 00 oo 180 00 150 00 400 01 1280 4800 1665 880 445 1205 1910 B e 5 10.031 60,4 11
o e 0o 0p oo 185 00 3350 00 600 13 €70 2355 1950 580 00 00 1650 frach L " S m 551204 12663 12863

7 Y . .- . . . . " individual, for each FoodEx Level 1, . = v
90 w0 00 00 oo 550 00 00 00 00 160 320 W0 501720 00 00 450 Bukenastolows: Be— W omas 247 6
o0 13m0 Mo 0n oo sis oo 300 15 00 71 M0 0O TLS 25 40 165 00 &0 1045 Egg= and egg products 1 3e0es 243 15
w0 e 0o Mo 00 40 o0 70 30 ap 103 415 09 00 £so Mes Mo op 00 uweo ’ECH(oolewiding - |Foodterintans and smell hicken 2 1052 627 0s

ig by the SUBJECT's number of | oo - - - -

05 7500 00 80 00 20 25 4550 00 225 163 1650 00 1885 %40 1775 431 55 00 1270 food survey days. e 265 536,857 267 280
o 7580 0o 0p oo 380 00 00 515 00 86 230 380 1095 625 1740 2220 00 800 1480 value for e 62 125876 606 138
00 10050 0 oo o0 340 600 750 0O 225 65 25 00 00 1850 7.0 1215 00 750 1855 ach SUDFECT IS CONSicered when B 208 422673 3254 497

N . N . as| 2300l % 45 Celculeting the mean consumgtion  Fruit and fruft produds N e o " .
90 1850 w50 00 0o 30 oo 00400 00 280 100 00 1435 15 1800 450 701480 513 por e 20 ases 128 1103
w0 ume o oo 0o ©o 0o 1260 08 150 00 40 00 333 200 2604070 001480 00 ShowninTABLE2 ] s e 168 )
0p 15750 00 00 oo 1m0 0o 602050 00 10 75 O 680 1500 28158855 00 00 600 eprsa 20119032087 D 241 488365 162 13
00 14250 1500 00 0o 530 o0 1650 4100 50 00 00 475 2155 1200 1510 3320 00 00 1515 s 181 366.400 76,2 50,6
00 10000 7500 240 L] 785 00 500 30 1515 1260 2420 00 00 2455 B Lt 134 71418 374 184
00 15000 00 00 00 %5 300 1650 00 3100 3185 330 00 00 50 Seowchy rooes and mhers 186 376,440 1318 90,0
00 23250 1850 0O L] 75 00 00 750 1525 1995 4800 00 00 1518 e e Er m.as 4 182
08 17245 1550 0O 00 625 00 00 3100 1825 2485 8070 00 00 w10 i e 512479 1752 1628
0 1778 08 0 00 330 oo 4650 0O 600 1495 2820 00 00 I S R m 549.211 2116 2108
00 1170 og oo 00 470 ©p 00 1275 3200 1365 2895 00 00 1100 Composita food [Inchuding frosen produd 65 131525 321 7.7
o0 17me o9 09 00 00 09 00 00 w5 10 515 00 00 Mss Fizh ol osheracwiood Ginchding smph] s 100w w8 337
0p 1530 00 105 00 ns oo 1700 2250 Mo 185 1520 00 60 19SS [E =Rt S 268 585,158 1703 1683
08 12120 15 00 00 85 00 1500 6100 50 66 05 00 935 600 3410 2235 315 00 &S0 TABLE 2:
00 E0 10 50 0o 30 o0 00400 00 27 0 00 00 190 3403135 00 35 @0

Table 2 shows the mean daly consumption in grams for:

90 s ses 65 00 69 oo 1665 1050 0 11 00 00 W5 10 2965 230 W0 00 60
00 15020 a0 70 00 470 08 2154200 00 30 00 00 00 &30 1760 5300 00 00 1585 3. Consumer anly, by taking the mean of those who

S s g consumed the food. (Consumer based)
Subjedts || Foodist | Consumption | Occurrencelz || Occurrencels | MeanConsumption [ Contribution || Exposure
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Worksheet Contribution

The worksheet Contribution presents the calculated aggregated exposure by each
FoodEx1 level 1 category, FoodExl level 2 category and FoodEx1l level 3. The
aggregation is the summation of the exposure for each food consumption occasion.

Eventually, the percent contribution (%) (for LB, MB and UB scenario) is calculated
of each food category to the total exposure of the entire sample.

Level 1 contribution

Table 3: Total Exposure (ug/Kg of body weight) over the total population broken
down by FoodEx1 L1 name.

It is noticeable that the exposure values are significantly high since the weighting
coefficients (“WCOEFF”) values are included in the formulas. The exposure
calculated here, is the estimated exposure projected for the entire population.

Table 4: Contribution of each food category (Level 1) to the Total Exposure (ng/Kg
of body weight) over the total population.

Table 5: Mean exposure per Day per Person by each food category (Level 1).

This is the values of Table 1 divided by the Total Consumption Days(i.e. the total
number of days across all consumers). The Total Consumption Days is projected to
the total population using the weighting factors. [See Table 5 Note in ImproRisk on
how this calculation is performed].

The formula used is TotalExposure/TotalConsumptionDays

One can use the scroll buttons at the right (see Figure 13) to scroll to the other
sections of the worksheet for level 2 and level 3.
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Figure 13 Contribution at FoodEx1 level 1

o i
Middle Bound (8] scenaro (g 41

TaBLE3 (AN FODD CATEGORY - Food 15 e e

“Table 3 showi the Tots! 4 4

Exposure g/Kg of ody weight)

over tha tota papulstion braken

doun by Foodex L1 name.

FIGURE 2: Exposure Rate / Food
aaaaaaaa

TOTAL EXPOSURE _s#it#3% 4T7.058.27 S3BI2TAZ_

FIGURE a: Exposure Rate / Food Category (MB scenario)

§563835%

i5%
005

TOTAL 1003

3|

Tables can then be sorted in the following manner (Figure 14): e.g. for Table 3 of
ImproRisk:

1. Select the whole table including the titles (FoodEx1 Level 1, LB, MB, UB)

2. On the excel menu bar ribbon (horizontal menu) go to Data and then click on
the Sort buttons

3. Make sure the "My data has headers” is enabled (clicked)
4. Select the Sort by title [Food name or just the LB, MB or UB values]
5. Press OK

6. Press Shift+F9 to recalculate the worksheet.

FIGURE 4 in ImporRisk shows the contribution of each food FoodEx1 L2 category to
the Total Exposure (ug/Kg of body weight) over the total population, at the MB
scenario. Users of the Excel 2013 or later versions can filter the visualisation by LB
and UB scenarios as well (Figure 15).
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Figure 14: Contribution at FoodEx1 level 1 - Sort the contribution by Food name or Scenario value
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Figure 15: How to view the food contribution in LB, MB and UB scenario
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Level 2 contribution

Table 6: Total Exposure (ug/Kg of body weight) over the total population broken
down by FoodEx1 L2 name and Contribution of each food category (Level 2) on the
Total Exposure (pHg/Kg of body weight) over the total population.

It is noticeable that the exposure values are significantly high since the weighting
coefficients (“WCOEFF”) values are included in the formulas. The exposure
calculated here, is the estimated exposure projected for the entire population.

Figure 16 Contribution at FoodEx1 level 2
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Level 3 contribution

A pivot table where the user can query the exposure across levell, level2 and get
estimates of the contribution at level 3 to:

a) Total Exposure

The contribution of the level 3 food item to the total exposure of the selected level
1 food groups. If no level 1 food group is selected, then this is the total exposure
over all level 1 food groups combined.

b) Within Level 2

Contribution within the parent level 2 exposure

Figure 17 Contribution at FoodEx1 level 3- A pivot table

ORI,

Scroll to TOP
Table 6a.
Table 6a shows the cantribution of Level 3 food items at the MB scenario.
* Column "Intake" “depicts the total exposure for each food item.
* Column "Contribution to the Total Exposure” depicts the contribution of each food item to the
‘total exposure
* Column "Contribution at Level2* depicts the contribution within the parent Level 2 exposure
Consumed food at Level 1 (Multiple Items) Ei
= £ Note!!
5 Cocon beverage 614,1148388 152% 100,00% ::':::IT pivot Slicer below, to filter the data across
Hetchocolate 6141148388 152% 100,00% Contribution will then be within the Level 1
selections
= Coffee (Beverage) 8093,83925 20,09% 100,00%
-Other-Coffee (Beverage] 8093,83925 20,09% 100,00%
= Fruit juice 5849,946788 18,52% 100,00% Consumed food at Level 1 ¥= 7
-Other-Fruit juice 5849,946788 18,52% 100,00% - -
Faod for infants and small children "
= Soft drinks 15788,08621 39,19% 100,00%
-Other-Soft drinks 15788,08621 39,19% 100,00% Fruit and vegerable juices
=Tea (Infusion) 7798,856534 19.36% 100.00% CrEins and gl O products
-Other-Tea (Infusion) 7798,856534 19,36% 100,00% Herbs, spices and condiments
= Mixed fruit juice 206,3966359 051% 100,00% Legumes, nuts and oilsezds
-Other-Mixed fruit juice 206,3966359 0,51% 100,00% Meat and meat products {including edi
. Milk and dairy producis
= Vegetable juice 1017394072 2.53% 100,00%
-Other-Vegstable juice 1017,384072 2,53% 100,00% Nen-alcoholic beverages (excepting mil.
= Concentrated fruit juice 494,3631202 1,23% 100,00%
-Other-Concentrated fruit juice 4943631202 1,23% 100,00% Snacks, desserts, and other foods
Starchy roots and tubers v
= Fruit nectar 206,2331081 051% 100,00%
-Other-Fruit nectar 206,2331081 0,51% 100,00%
The PivotTable is autorefreshed after each model
= Fruit and vegetable juices 218,4445459 0,54% 100,00% run. However, should you need to refresh the
-Other-Fruit and vegetable juices  218,4449459 0,58% 100,00% graphs
Go to Review->UnprotectSheet and then click on
Grand Total 40287,6755 100,00% the table and g0 to Analyze (or PivotTable Analyze)-
>Refresh

- MeanConsumption | Contribution [ exposure || Expasurets | Exposurems [RETEETETN] cenoer || area [ popciass [ oriloown [RESNZGEEEI

Table 6a in the worksheet “Contribution” calculates the contribution of each level-3
food item to the total intake of the population (Column D) and the contribution
within Level 2 (Column E). The contribution is currently calculated only at the MB
occurrence scenario.

In the example shown in (Figure 18), we can see that in the level-2 category
CHEESE, there is a total intake of 9.77 ng/Kg, which corresponds to the 5.78% of
the total exposure. Edam cheese has a total of 6.22 ug/Kg that corresponds to
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3.68% of the total population intake, and 63.2% of the total intake due to Cheese.
Should you want to filter the total intake to a Level 1 category, you can simply use
the excel slicer to the right of the table. When a food category at Level 1 is selected
through the slicer, then all the contribution to the total intake correspond to the
intake due to the Level 1 category.

Level 3 items that occurrence values were not provided, are all grouped into an
“other” category. These food items use the aggregated occurrence value provided
at the Level 2 in the worksheet “OccurrencelL2”. For example, at the CHEESE level-
2 category, the “-other-CHEESE” item (6.22 pg/Kg) encapsulates all the level-3
cheese items that occurrence values were not provided in the “OccurrencelL3”
worksheet, but an aggregated occurrence of Cheese was provided in the worksheet
“OccurrencelL2”. This highlights the need for still providing (although not necessary
for the model to function) aggregated occurrence values at Level 2 for the food
items that are in the food survey, but no level-3 occurrence value is available.

Figure 18 Contribution at Level 3. Worksheet “Contribution”. Contribution to the total exposure and within Level 2

246 Scroll to TOP
U Table 6a.

pRE]  Table 63 shows the contribution of Level 3 food items at the MB scenario.

] * Column "Intake” "depicts the total exposure for each food item

PES] * Column "Contribution to the Total Exposure” depicts the contribution of each food ftem to the total exposure
* Column "Contribution at Level2" depicts the contribution within the parent Level 2 exposure

Consumed food at Level 1 (All} -

~ Ei Note!!
= Brassica vegetables 1,11561193 0,66% 100,00% Use the pivot Slicer below, to filter the data across
~Other-Brassica vegetables 111561193 0,66% 100,00% Level 1.
= Contribution will then be within the Level 1

E] - Bulb vegetables 0,62353689 0,37% 100,00% S

~Other-8ulb vegetables 0,52353689 0,57% 100,00%
B = Cheese 9,77960789 5,78% 100,00% Consumed foud s Level = %

3 -Other-Cheese 622163959 3,68% 63,62%
Cheese, Edam 53,34161694 197% 34,17% e o 9
Cheese, Comte 000818182 0,00% 0,08% et v s e o2
Cheese, Feta 020453317 0,12% 2,09%
Cheese, Gouda 0,00363636 0,00% 0,04% L)

] = chocolate (Cocoa) products 2,40811845 2,60% 100,00% -
~Other-Chocolate (Cocoa) products 0,4296051 0,25% 9,75%
Milk chocolate 3,29643431 195% 74,78%
Chocolate coated confectionery 042529742 0,25% 9,65%
Bitter chocolate 002344828 0.01% 0,53%
Bitter-sweet chocolate 005 0,03% 1,13%
Chocolate bar 002758621 0.02% 0,63%
Chocolate, cresm 001724138 0,01% 0,39%
Chocolate with nuts or fruits 007183308 0.04% 1,63%
Filled chocolate 0,06666657 0,04% 1,51%

] = concentrated milk 0,32607862 0,19% 100,00% 2
~Other-Concentrated milk 032607852 0,19% 100,00%

The PivotTable is autorefreshed after each model
- Confectionery (non-chocolate) 097120054 057% 100,00% run. However, should you need to refresh the graphs

-Other-Confectionery (non-chocolate] 097120454 057% 100,00% Go to Review->UnprotectSheet and then click on the

graph and go to Analyze->Refresh
PEY - cream and cream products 0,31095634 100,00%
LAY Consumption [ Occurrencel2 || Occurrencel3 | MeanConsumption | Contribution | Exposure || ExposurelB || ExposureMB [[N51leHil ey I IS

Ready Calculate 8
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Worksheet Exposure

In this worksheet, the exposure assessment (ug/Kg body weight) is performed for
each subject in the food survey.

TABLE 7

The total exposure for each subject that participated in the food study, is calculated
for:

a. The total survey duration - TOTAL EXPOSURE
The total exposure for each subject over the full survey period.

b. Daily or Weekly depending on the tolerable reference value type of the
chemical.

The DAILY or WEEKLY exposure is calculated using the following formula (see
Figure 19):

(TotalExposure/ CON_DAYS) x Exposurefactor
where:

exposurefactor is either 1 if DAILY reference value type, or 7 if WEEKLY reference
value type. This value is set via the VBA code during updating of the Occurrence data.

CON_DAYS = Number of survey days of each subject (captured by the VBA code when
updating the Consumption data).

TABLE 8
Summary statistics over the whole population adjusted using weight coefficients.
A. The weighted mean exposure

The weighted mean exposure is calculated using the following formula:

Weighted mean exposure = —7———

where n is the number of subjects in the sample, y; is the exposure for the ity subject, and w; is the
respective weight coefficient for the i, subject.

Essentially, instead of each data point (exposure of each subject in the sample) contributing equally to
the final average, each individual contributes differently based on the weight coefficient. If all the
weights are equal (e.g. 1), the weighted mean is the same as the unweighted mean.

B. The 95™ percentile
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C. Percentage above the reference value

Similarly, a percentage of the total population that exceeds the reference value is calculated and the
weighting factor is also considered.

Figure 19: Worksheet Exposure - Calculation of DAILY or WEEKLY exposure of each subjectl/

Chemical Substance: Pb

Contaminant

TABLE 8:

Statistics for

Reference value (ug/Kg Benchmark Dose || Exposure of the
overall population
b.w.) Level (BMDL) \ugf kg Boay 18 MB uB.
Weight].
Number of sum of Weight
participants: 272 Coefficients:  551.204 Type DAILY Mean 0,3536 0,4149 0,4686
95" Percentile 0,692100 0,828501 0,911050
Percentage ABOVE the
TOTAL EXPOSURE DAILY EXPOSURE Reference value 6,19% 9,88% 15,00%
con_pa| NDaysubexp_m
SUBJECTID | - | GENDE ~ | At ~ | WEIGI ~ AREA | -| POPclASS-| weoEi-| YS-| eanlB - ~ | subxp_I - | subkxp M | subexp U ~
70000 MALE 243 767 Lemesos Adults 1993 2 o7 0991815 1,1568 03923 04959 05784 Margin of Exposue (MOE) | 18| B [ ue
70001 MALE 328 601 Lemesos Adults 1993 2 omn 0,808383 09328 03436 04082 04664 Mean [ 17 | 1,52 [ 134
70012 MALE 413 647 Pafos Adults 1983 2 o7eis 0829923 1,035 03958 0,4650 05157 55" percentile [ o1 [ o [ oes |
70013 FEMALE 435 72 Patos Adults 2059 2 086 0,738038 0,8476 03158 03630 04238
70015 FEMALE 215 82 Pafos Adults 2059 2 033 0,413451 04715 01767 0,2067 02358
70019 MALE 239 56 Pafos Adults 1993 2 1300 1468318 15111 0,6500 07382 0,8055 [ 15 B us |
Number of subjects in the N R N
70020 FEMALE 63,2 928 Pafos Aduits 2080 2 osms 0461102 055415 01863 0,2306 0,2708 sample with zero (0) exposure
70034 FEMALE 49,1 57 lemesos Adults 2058 2 s 0,736158 08161 03120 03681 0,4080
70035 MALE 625 895 Lemesos Adults 1993 2 oser 1,108692 1,2683 04523 05523 06341
70036 MALE 314 945 Lemesos Adults 1993 2 o33 0,610128 07051 02017 03051 03526 ——
0037 FEMALE 448 138 Pafos Adults 2059 2 o3ses 0462587 05508 01792 02313 02754 :
70038 MALE 646 o1 patos Adults 1993 2 onee 0884681 1070 03605 04423 05085 T T T e S R e Dk (G BBy,
70038 MALE 26 99 pafos Aduits 1003 2 og0 0,732389 08412 0,305 03682 0,4206
70054 FEMALE 208 485 lemesos Adults 2058 2 ogm 1,042081 1,2108 04356 05210 0,6054 — The TOTAL EXPOSURE It's the total (summation) of the exposure
70056 FEMALE 34,1 67 Patos Adults 2059 2 0EeeT 0,829582 03852 03323 0,428 04926 over the total number of the consumption days recored in the food survey for
70057 MALE 606 109 Pafas Adults 1993 2 0gss 0,806404 09345 03178 04032 04672 eacn subject
70058 MALE 325 67 patos Adults 1993 2 1159 1360925 15017 05769 06805 0.7509 )
70062 FEMALE 648 755 Lemesos Adults 2059 2 omse 0592252 0.7001 02379 0,2961 03501 ~ The DAILY or WEEKLY exposure is calculsted using the
70063 FEMIALE n 57 lemesos Aduits 2080 2 o 0,780421 08822 03250 03902 08811 (e B
70084 FEMALE 473 755 lemesos Adults 2058 2 o500 0,595662 05834 02510 0,297 03847 (T R EO Y BT S e e
70065 MALE 581 75 Lemesos Adults 1993 2 o 1179729 13557 0,4885 05838 06773
70071 MALE 53 788 lemesos Adults 1993 2 st 0734798 08682 02879 03674 04301 rirETee
70090 MALE 644 907 Lemesos Adults 1993 2 05159 0,643258 07392 0,2580 03216 03671
70093 MALE 639 947 Lemesos Adults 1993 2 oEm 0767920 0,8652 0,3086 03850 04326 exposurefactor is eitner 1 or 7 if the type of the reference value is set as DAILY of
70084 FEMALE 515 4839 Lemesos Adults 2059 2 a3 4422601 45593 21621 22213 22797 REER e L H i VA A R B e
70095 FEMALE 641 649 lemesos Adults 2059 2 o3 0734237 0,8267 03015 03671 04134 CON_DAYS = Number of Cansumption Days during the food survey
7009 FEMALE 634 767 lemesos Adults 2059 2 osme 0,444590 05074 0,1862 02223 02537
70099 FEMALE 243 92.2 Lemesos Adults 2059 2 088 0957996 1,0671 04159 04790 05335

<> | nro

[ Sccurrencels || Gecurrencets ]| Meanconsumption || Contribution ] Exposure | Expnsur_
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Worksheet ExposureMB-LB-UB

In this worksheet, a probability distribution of the exposure (histogram) and a
cumulative distribution at the LM or MB or UB scenarios of exposure are created
(Figure 20).

Summary statistics

An overview of the MB scenario is as follows:
The summary statistics in Table 13 of the worksheet are all weighted.

The frequency weights (i.e."repeat"-type weights - integers counting the number of
occurrences for each observation) and the estimators used are considered
unbiased?. Analogous calculations are performed in the worksheets “ExposurelLB”
and ExposureUB”.

The 25 percentile (Q1), the median (Q2) and the 75 percentile (Q3) are all
weighted.

The weighted standard deviation is calculated using the following procedure:

The weighted variance? is

2 Yieaw * (v — p)?

n
i=1 Wi

or...

2 _ = (w; * yiz) — @ T W
2?=1Wi -1

where n is the number of subjects in the sample, yi is the exposure for the i
subject, w; is the respective weight coefficient for the it subject, and y is the
weighted mean exposure.

therefore, the weighted standard deviation is

B Jz:;l(wi Fy?) — 2+ X w;

B Z?:lwi -1

2 https://en.wikipedia.org/wiki/Weighted arithmetic mean#Frequency weights
3 https://en.wikipedia.org/wiki/Weighted arithmetic_mean#Frequency weights,
https://stats.stackexchange.com/questions/47325/bias-correction-in-weighted-variance
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The standard error* of the weighted mean exposure is given by

_ s TEwi

Se =

where s is the weighted standard deviation, n is the number of subjects in the
sample, and w; is the weight coefficient for the ix subject.

Moreover, Table 13 shows the number of subjects in the sample that are below or
above the reference value and additionally the weighted proportion of the
population above the reference value.

Figure 20: Worksheet ExposureMB

5%
163%
%

103050,178 o0 30483 304EI s
201780250 oo SIFS BI0G 10
3 02500318 oson 11727 2Es0S 03%
203250008 o0 1325 FEH0S 233%
5 04040478 oaT0 TAGES 4ESDS 133%
5 oum0sss ossw0  BIIOT SESDE 11k
7 om0 om0 ZEIS SESDS g
5 05280708 orowe 12155 SEs0S  22%
507080778 orsos  M2IS SERDS 26%
1007780858 oswo G036 SESOS 15w
1 oEsa058 o 5979 SESOS 1%
12 081,000 10000 dOSZ SE0S  o7%
13 Lo0a-1,073 som00 3986 SE05 o7k
L0715 115400 05405 00w
151112 122000 0 SE405 oo
15 L7200 308 L0100 398 SE40S 0%
17/ 13001,370 137900 0 SEe0S oo%
15 1378105 125000 0 SE405 oo%
15 Lasas 528 152500 0 SE405  oo%
0 158 150400 0505 00w
2 1EerEe 1,67000 0 SE05 oo%
2 1T 1,75100 0 SEe05 oo%
5 1L s 152500 0 SE405 oo%
2 1m 500 150400 0 SE405  oo%
25 1s0a s 157300 0 SE405  oo%
26 Le7ez08 2,08400 0505 00w
27 20502,128 2,12000 0 SE05 oo%
25 2,120,200 2,2000 0 SEe0S o0%
28 22002,278 2700 2053 GEMDS oa%

FIGURE 5:

Figure

The height of the bin i s=t via the Friedman Diaconis rule see Tabie 16)

Hover the headers of the table 32 for moreinfg
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able 14 depicts the probabilty istribution's parameters for the

population (Figure 8)..
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FIGURE 9: Cumulative distribution of Exposure at the MB scenario

Consumption
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4 http://www.analyticalgroup.com/download/WEIGHTED MEAN.pdf
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Frequency distribution table

TABLE 12 of the worksheet is the frequency Distribution Table at the MB Scenario

Width of the bin is set via the Friedman-Diaconis (F-D)° rule. The F-D rule works
well in practice (Scott, D. (1992))

The bin width is set to:
Factor*IQR*N-3
This is a modification of the Friedman-Diaconis rule:
IQR=Interquartile range
N=Sample Size
Factor = increments of 1 starting from 1.
The original F-D rule is with a factor of 2.

Using the grey Spin Button (see Figure 20) within the chart enables the user to
modify the Friedman-Diaconis rule by increasing or decreasing the factor (with a
step of 1). This will change the height of the bin and get a better visualisation of
the histogram.

Then, the number of Bins is set to:
(Max-Min)/binswidth

The Max and Min are the Maximum and minimum observed value of the exposures
across the population, respectively.

5 https://en.wikipedia.org/wiki/Freedman%E2%80%93Diaconis_rule
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Figure 21: Worksheet ExposureMB - Example of a cumulative distribution of exposure

FIGURE 9: Cumulative distribution of Exposure at the MB scenario
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Figure 22: Worksheet ExposureMB - Example of a probability distribution of exposure (histogram)

FIGURE 8: Probability distribution of Exposure at the MB scenario
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Worksheet GENDER

The bin width is the same as the width already set in the Exposure MB (Figure 14).

The statistics needed for the calculation of the height are taken those of the MB
scenario i.e. IQR, Sample SIze, Max and Min exposure.

The grey Spin Button within the chart modifies the factor of the modified Friedman

Diaconis rule by increasing or decreasing it (with a step of 1) as with the
ExposureMB worksheet.

Figure 23: Worksheet GENDER

Ta "

Chemical Substance: | Pb | C i e d

Reference Value .53 | BENCmark Dose = FIGURE 12: Cumulative Distribution of Exposure at the MB scenario
(pg/kgb.w.) ” Level (BMDL) [by GENDER]

Type: DAILY
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[ TIrE—

bls of MALES and FEMALES at the MB Scenario

56 118
asE 2396
45833 B3TSS

rs
B A0S
45833 2E405
e A d

oEse TESE 26405 asx s 1235 263552 4

sosseriz oo S99 ZE40S 2% snew 0235 2TM88 2w ss7w

5979 2E405

s BTTT 277365 3,

797z 36405
396 36405
1953 36405
396 3E405
==
=
o FIGURE 13: Probability Density Distribution of Expe
0 3608 [by GENDER]
0 3E08 ;
0 sE0E waies mrowaes
0 3E0s 0 782083 o,
0 SE0s 0 282083 o
0 3E08 0 282083 o
0 308 0 282083 o EMALES and MALES [t-test]
0 3E8 0 220083 o 029 e
0 sE0s 0 782083 o
0 sE0s 0 282083 o
0 3E05 ox 0 282083 o
0 308 % 2053 2842 o,
0 3E0s 0 78042 o

et snslst for the bePasioral soiench

EOVE

m consumption [ occurrencetz || occurrencets [ meanconsumption || contribution || exposure | Exposurets: Bposureus. | ML MNTTM - @ : «

Comparison between FEMALES and MALES

Comparison between exposure levels of Male and Female is performed using the

Cohen’s d statistic. (Cohen, J. (1977)) is a measure of quantification of the
difference (effect size).

Cohen's D guidelines:

D ~ 0,20 -> small difference

D ~ 0,50 -> moderate difference
D > 0,80 -> large difference

For example, if D is more than 0.80 then the observed difference is considered to
be large.
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The model produces comparative graphs for Male and Female such as probability
and cumulative distribution of exposure (Figure 24,Figure 25)

Figure 24: Cumulative distribution of the exposure by Gender

FIGURE 12: Cumulative Distribution of Exposure at the MB scenario
[by GENDER]
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Figure 25 Probability distribution of the exposure by Gender

FIGURE 13: Probability Density Distribution of Exposure at the MB scenario

[by GENDER]
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Worksheet AREA

ImproRisk is using built in formulas to identify the number and name of areas that
are included in the Subject worksheet and creates a table of aggregated statistics
(Figure 27). ImproRisk can handle up to 20 different Areas.

ImproRisk also produces comparative graphs for the mean exposure across area
(Figure 28), and proportion of exceeding the tolerable reference value across the
AREA. (Figure 29)

Figure 26: Statistics of the mean Exposure in the MB scenario by AREA of the individual. 95% error is

the error (%) in the mean exposure. The error is 1.96 times the Standard Error (SE) of the estimated
mean exposure

|TABLE 23: Summary statistics for the Exposure at the MB scenario at the population level

Total N=272 Lemesos Pafos Lefkosia Ammochos Larnaka
N 135841 73002 184267 36534 121560
Min 0,193 0,132 0,105 0,139 0,134

Max 2,2213 0,8436 1,0312 0,6419 0,6955

Mean Exposure 0,4691 0,4268 0,4345 0,3257 0,3444
St. Deviation of Exposure 0,2890 0,1574 0,2112 0,1420 0,1138
St.Error 0,0353 0,0262 0,0221 0,0335 0,0147
Lower Limit 0,3999 0,3753 0,3911 0,2601 0,3157
Upper Limit 0,5383 0,4782 0,4780 0,3913 0,3732
95% error 0,0692 0,0514 0,0434 0,0656 0,0288
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Figure 27: Mean Exposure in the MB scenario by AREA of the individual. The error lines on the bars
represent the lower and upper limits for the 95% confidence interval of the true mean exposure.
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Figure 28: TOTAL EXPOSURE vs REFERENCE VALUE (MB scenario). The green bars represent the
proportion of the sample that is below the tolerable reference value of exposure to the chemical. The
red bars represent the proportion of the sample which exceeds the tolerable reference value.
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Worksheet POP_CLASS

ImproRisk is using built in formulas to identify the number and the name of
Population Classes that are included in the Subject worksheet and creates a table

of aggregated statistics (Figure 30). ImproRisk can handle up to 20 different
Population Classes.

ImproRisk also produces comparative graphs for the mean exposure across each
Population Class and the proportion of the sample that exceeds the reference value
across a Population Class.

Figure 29: Worksheet POP_CLASS

Chemical Substance: Pb Contaminant
063 Benchmark Dose Level
)
Reference Value (ug/Kg b.w.) (BMDL)
Type: DAILY
|TABLE25: Summary statistics for the Exposure at the MB scenaric at the population level FIGURE 17: Mean Exposure at the MB scenario by Population Clas:
TABLE 25: Total N=803 Adults Elderly  Adolescents 95% Confidence Intervals
N 551204 75010 73959 0,6000
Table 25 presents the statistics Min 01051 0,102 0,1894
of the mean exposure at the Max 22213 1,6862 30417
ME scenario by population _
class. H
E
®
Mean Exposure 04143 03794 0,5335 H
St. Deviation of Exposure 02132 0,203 0,279 8
85% error is the error () in the StError 00129 0,012 0,0169 “
mean exposure. The error is % 5 |LowerLimit 03896  0,3546 0,5004
1.96 times the Standard Error & UpperLimit 04303  0,4082 0,5666
(SE) of the estimated mean
P 95% error 0,0253  0,0248 0,0331 duts ey I
= Population Class
e RO E [TABLE 26: TOTAL EXPOSURE vs REFERENCE VALUE, by population class
Confidence Interval (CI}: Adults Eiderly Adolescents
Percentage of Subjects
Lower Limit: Mean - 1.96°S.E ABOVE the reference
Upper Limit: Mean + 1.96°S.E value 10% 8% 25%
Percentage of Subjects
BELOW the reference
value 50% 52% 75%
AL ) ) § . FIGURE 18: TOTAL EXPOSURE vs REFERENCE VALUE at the MB 1
Table 26 depicts the proportion of the papulation (across population class) which is exposed above o (b Jation cl
and below the reference valua scenaric (by population class)
I
W Percentage of Subjects ABOVE the reference value B Percentage of Population BELOW the reference value |
100% o 92% :
3 e 755 |
H
% 0%
F
& a0
& 5%
5o 1o - .
- | —-—
Adults elderly adolescents
Popylation Class
Occurrencel2 Occurrencel3 MeanConsumption Contribution Exposure ExposurelB ‘ ExposureUB ‘ GENDER |m POP_CLASS
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Worksheet DrillDown

A pivot table connected with a pivot chart for subgroup analysis is provided. The
user can slice the data and aggregate the exposure across levels of AREA,
Population Class and Gender. Use the Slicers to select/deselect options and get the
average exposure of subgroups

Figure 30 Worksheet DrillDown

Chemical Substance| Pb |Contaminant
Reference Value Qe Benchmark Dose
(ug/Kg b.w.) ! Level (BMDL)
Type DAILY
AREA (Al - ARER = % POP_CLASS = W GENDER = Pivot Table:
Ammochostos | adolescents || | [FemaLe |
MB Scenario GENDER| ™ [ Larnaka ] [ s ] [ MALE ] The Pivot Table aggregates the
POP_CLASS | ~ | FEMALE MALE Grand Total exposure by AREA, POP_CLASS, and
Adults 0,3846 0,473 0,414% [ Lefkosia ] [ Elderly ] GENDER

Elderly 0,3648 0,3952 0,3794 T

Adolescents 0,4805 0,5844. 0,5335, . .
Grand Total 03021 04569 04237 The aggregate is a weighted (b
WCOEFF) average of the exposure

AREA (All) Visualisation 1:

WFEMALE M MALE
The MB mean exposure can be

7o obtained and is cross tabulated by
sssas GENDER and POPULATION CLASS.

10,6000 ),

2,500 0,4505 This crosstabulation can be filtered
g ’ 04473 down by geographical area using the
go,aocm 03806 02648 o=z slicers next to the table. 1
H ,
@
% 03000 Moreover, filtering can be applied to
E POP_CLASS and Gender as well

0,2000

0,200

0,0000

Adults Elderty nts

Population Class

Qccurrencel 3 MeanConsumption Contribution Exposure ) DrillDown
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Worksheet COMPREHENSIVE

In this worksheet, one can calculate the mean exposure based on mean
consumption data rather than consumption data at the individual level.

Mean consumption data can be retrieved (manually) via the EFSA data warehouse
(Figure 32) where lies the EFSA Comprehensive European Food Consumption
Database. The Comprehensive Food Consumption Database is a source of
information on food consumption across the European Union (EU). It contains
detailed data for a number of EU countries.

EFSA published the “Guidance in the use of the EFSA Comprehensive European
Food Consumption Database in Exposure  Assessment”  found in
http://www.efsa.europa.eu/en/efsajournal/pub/2097.

The user can retrieve the data via the EFSA data warehouse or alternatively can
download the full datasets (in excel format .xIsx) from the Comprehensive data
webpage®. The researcher can select from different datasets (chronic, acute,
consumer based, etc) (see Figure 33). The excel files contain several worksheets
each containing information down to specific FoodEx1 levels. Note that ImproRisk
utilises the FoodEx1 level 2 categories.

How to use the worksheet

The food categories down to FoodExl Level 2 are pre-installed (Columns A,B)
(Figure 31). The user must fill in the Mean Consumption data retrieved from the
EFSA comprehensive dataset to columns C,D andE.

Do not copy-paste the full dataset you have retrieved from EFSA! Not all countries
have information on all 160 food categories of FoodEx1 level 2! The ImproRisk
worksheet allows for the input of data for 160 food categories.

The Mean Occurrence is automatically retrieved from the Occurrence worksheet
within ImproRisk.

The Exposure is then calculated via Excel formulas.
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Figure 31 COMPREHENSIVE worksheet

MEAN CONSUMPTION MEAN Gecurence Expazure
Nr Nr
Foodex L1 ~ Foodex L2 ~ | Subjec * | Consume * |Mea "¢ LE™ MB ~ ug ~ LB ~ ME~ . UE~ L] ME UE
Grains and gran-cased products | Grains and grain-based products 1274 [ 0] 00351 | 00388 0,041 o [] o 02550135 | 02088782 | 03371505
rains and grain-based products | Grains for human consumption 1272 536 o11i 00325 | 0033 0,0343 0,003575] 0,0038674
rains and grain-based products | Grain milling products 1272 so1 008 oo2ss | oozas 0,0257 0,001234] 0, 001458 CONTRIEUTION
Grains and grain-based products  Bread and rolls 1274 1.267 1,74; 00148 0,0152 10,0157 0,025404 0,026448 MAIN FOOD CATEGORY -_B Exposurn MB Exposure UB Exposure
rains and grain-based products | Pasma (Raw) 1274 525 o1f gonz | oos 0,221 000212 000218 Food forintants and small chidren | 0,00% 0,00% 0,00%
crains and grain baced products | Breakfast cereals 1272 o758 078! o019 | o204 0,0212 0,015288; 0,018812 Non-akcohoiic beverages (encepting.  2,7a% 2,70% 2,81%
@rains and gran-based products | Fine bakery wares 1278 LDss  o083; QOISL 00159 0,0185 0,008513¢ 0,010017 vegstabies and vegetabieproducts 13,8% 15,50% 16,64%
Vegetabies and vezetabie product: Vegstabias and vegetabie prodi 1274 [ o Fish and cther seafood incudingan  15,52% 17,23% 15,01%
vegetabies and vegetabie product: Root vegetables 1272 1071 o082 Eggs and egz products 0,09% 0,21% 0,28%
egetables and vegetable product: sulb vegetbles 1274 Lae o2 e = s e o
‘Vegstables and vegetable product: Fruiting vegetables 1272 1117 0,56 Percent contribution of food to the total exposure
ezetabies and vazetabie product: Brazsics vezetabies 1272 87 02
egetabies and vegetable product: Leaf vegetables 1278 &85 01 =8 Epacury
Vegetabies and vegetable product: Legume vegetabies 1278 W5 o0
Grain and Fain-baced product:  ——— 20,45
ezetabies and vezetsbie produem stem ussatahiar Frachl 1272 a0 00
Alcoholc beverages - 234%
regetaby vegersble pra 1272 1 of oo2sa | “poass 0,0255 o o o
Meat and mestproduct finduding edibie offa}  EEEE——— 574N
Vegetabies and vegstabie arc ill n the L7 = 052 222 522 2 2 2 Products for special nutrional use
egstabies and vezstsble pre oL Con I INTREMEIN 1272 ° 0] 00851 | 0,0553 0,0555 o [) o
e on . consumption values you retrieve Orinting water {water withoutany additives sxcept
VEEEIEbIesSnd USZENEPTT tram the £rsa comprehensive Lo 2 i S S W 2 2 2 Stardyroce nd uber: — 209
Vegetables and vegstable 8¢ gatahase (ight blus columns). Lare 3 op no 2,012, 2,01 Herbs, spices and condimerts W 2,13%
'Vegetabies and vegetabie pro 1274 L] 0i 0,013 0,0133 0,0136 'mk o diy presucs - -
Wil and dairy product. E——
vegetabies z=tabie pro Docurrence values 1272 315 003! 00108 | ooz 00115 )
Frut and Fut products I 1,69%
ezetabl vegetzble pro the Oceurrence 1274 sz opel gl 0,135 0,138 Sugarand wofectorary | 2
Vegetabies and vegstabie pro WoTkshest. 1278 1 of 031 0,334 0,343 R s
Starchy roors and tubers e iesinth e ° ° Animl ns wgabls o ol 1 1,05
srarchy roots and tubers IO T 1272 1awe  1ei oon ¢ gon7 0,0234 0,03202; 0,035154; 0,038288 -
Foodex Level 2 EFSA categorisation Legumes, nuts and dseeck 2,275
starchy roots and tubers 1278 23 ooi] oou | ooial 00142 0,000141 0,000141] 0,000142 Sracks, domats s ather s Bt
Legumes, nuts and 0iseedt | 1po i ioions are then 1274 ) ©0f 00277 | 0,008 0,0335 [ [] o Campenie b fochting b precins] | 0273
Legumes, nuts and oiseeds | automatically performed. 1272 260 008! 000321} 000a33 | 000577 | 0,0002568; 0,0008522 !
cggand agg aducts 1 021%
Legumes, nuts and oiseeds 1274 538 008 00195 0,001764! 0,001845 ”
5 Fish and othar saafod (incu dingamphibians, raptilss,
Legumes, nuts and oiseeds 1274 08 002 o032 0,000684°0,000724
Lezumes, nuts and oizesds 1272 & o001 gan 0,371 0,571 0,00371;  0,00371
Legumes, nuts and oiseeds 1274 [ 1) [ [ o []
s - Food for Infants and small dhlldren
Fruit and fruit products 1278 o 0] 000708 | 0,00788 0,0089 o ] I
e [ e sorcvs [ oo | convecvs: N

Figure 32 The EFSA Data Warehouse
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Figure 33 Screenshot for the EFSA Comprehensive European Food Consumption Database
(http://www.efsa.europa.eu/en/food-consumption/comprehensive-database)
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Worksheet LOG

This worksheet keeps a log of all the Exposure Assessments that are performed
with ImproRisk.

Figure 34: LOG worksheet

LOG FILE

ImproRisk 2.0.3 CLEAR THE
MEAN Exposure LOG
Reference ug/ kg body Percentage Above the
value weight Reference Value
(uef Kg
Date Chemical Substance b.w.) Type LB MB UB LB MB uB NOTES DATAFILE NAME
27/06/2019 *** Mew Consumption Data are Subjects_Consumption_EUMENU Lot2 [N=B03).xIsx
27/06/2019 ==~ New Consumption Data are Subjects_Consumption_EUMENU ALL SUBIECTS (exc.Pregnant) (N=1641).xis:
27/06/2018 *** New Consumption Data are Subjects_Consumption_EUMENU ALL SUBJECTS (exc.Pregnant) (N=1641).xls:
2B/06/2019 | === Mew Consumption Data are Subjects_Consumption_EUMENU Elderly (N=260)1.xlsx
28/06/2019 |~ New Consumption Data are Subjects_Consumption_EUMENU Lotl (N=838).xsx
2B/06/2019 +** New Consumption Data are Subjects_Consumption_EUMENU Adults (N=272).xlsx
2B/06/2018 Type the name of the cher 0 WEEKLY Mean 2,48 29 Percent 100,0% 100,0% Occurence Example - Level 3 - EFSA Pb.xlsm
28/06/2019 Pb 0,63 DAILY Mean 0,35 041 Percent 6,2% 9,9% Occurence Example - Level 3 - EFSA Pb.xlsm
2E/06/2018 Pb 0,63 DAILY Mean 0,35 041 Percent 6,2% 9,9% Occurence Example - Level 3 - EFSA Pb.xlsm
28/06/2019 | Pb 0,63 DAILY Mean 0,35 041 Percent 6,2% 9,9% Occurence Example - Level 3 - EFSA Pb.xlsm
2E/06/2019 Aflatoxin B1 087 DAILY Mean 0 0 Percent 0,0% 0,0% Occurence Template - Level 2 & Level 3_AFB1_Test.xlsm
2B/06/2019 | *** Mew Consumption Data are Subjects_Consumption_EUMENU Elderly {N=260).xIsx
28/06/2019|*** New Consumption Data are Subjects_Consumption_EUMENU Infants (N=266) xIsx
2E/06/2018 Pb 0,63 DAILY Mean 058 0,76 Percent 39,6% 53,8% Occurence Example - Level 3 - EFSA Pb.xlsm
2B/06/2019 Aflatoxin B1 0,87 DAILY Mean 0 0 Percent 0,0% 0,0% Occurence Template - Level 2 & Level 3_AFB1_Test.xlsm
28/06/2019 |~ New Consumption Data are Subjects_Consumption_EUMENU ALL SUBJECTS (exc.Pregnant) (N=1641).xls:
2E/06/2018% Pb 0,63 DAILY Mean 04 048 Percent 12,6% 187% Occurence Example - Level 3 - EFSA Pb.xlsm
01/07/2019 | === MNew Consumption Data are Subjects_Consumption_EUMENU Adults (N=272) xlsx
31/10/2019 +** New Consumption Data are Subjects_Consumption_EUMENU Lot2 (N=803).xlsx
LOG Subjects Foodlist Consumption QOccurrencel2 Occurrencel3 MeanConsumption Contribution Exposure Exp

Date: The date that the Exposure Assessment was performed.
Compound: The chemical substance that was investigated.
Reference value: The reference value.

Type: The type of the reference value (DAILY or WEEKLY).

Mean Exposure: LB, MB, UB: The mean exposure for the LB, MB and UB scenarios
in micrograms per body Kg body weight (ug/ Kg b.w.)

Percentage ABOVE the Tolerable Intake Level: for the LB, MB and UB scenario.

Also, whenever new consumption or occurrence data are installed, then the file
name is stored for quick reference.
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Updating the Occurrence and Consumption

Occurrence

To update the occurrence FoodEx1 level-2 or level-3, an occurrence template is
provided - “Occurrence Template - Level 2 & Level 3.xism” and is a macro enabled workbook.

The occurrence template has two worksheets; Level2 and Level3, for providing
aggregated occurrence values at Level 2 and Level 3 categorisation respectively.

Level2

The template has the same structure as with the OccurrenceL2 worksheet in the
ImproRisk.

The current version of ImproRisk performs exposure assessments on the average
(mean) occurrences in the LB, MB, and UB scenario. The user can add occurrence
values to the template only on columns H, I and J as seen in Figure 35.

Then three parameters must be defined:

1. The name of the chemical substance

2. The substance category; Select one of Additive, Pesticide, Veterinary Drug
Residue, Contaminant, Genotoxic-Carcinogen

3. The Reference Value in mg/Kg b.w; intake level in pg/Kg of body weight as
provided by EFSA

4. Type of Reference value; Select one of Acceptable Intake, Tolerable Intake,
Provisional Maximum Tolerable Intake, Benchmark Dose Level (BMDL)

5. The reference value type; i.e. it is the DAILY or WEEKLY intake.

Note that the template name (i.e. file name) is not important. Name the resulting
file appropriately for easier reference. What is of importance, it is the name of
the worksheet within the template that needs to be named “Level2”.
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Figure 35: Occurrence Template — Worksheet Level2 for updating the occurrence at FoodEx1 level 2

Chemical Substance

Substance Category

Reference value (ug/Kg b.w.)

Type of Reference value

Type

Type in the name of the chemical

Click the cell and Select from the drep down list
Type in the reference value

Click the cell and Select from the drop down list

Click the cell and Select

FoodExL1 name

FoodExL2_name

No of
Samples

mg/kg

min mean median Pos.
Occur_Mean_| Occur_Mean_ | Occur_Mean_
LB MB ue LB MB ue LB MB UB| LB MB UB

Grains and grain-based products

Grains and grain-based products
Grains for human consumption
Grain milling products

Bread and rolls

Pasta (Raw)

Breskfast cereals

Fine bakery wares

and products fungi)

Vegetables and vegetable products (including fungi)

Root vegetables

Bulb vegetables

Fruiting vegetables

Brassica vegetables

Lesf vegetables

Legume vegetsbles

Stem vegetables (Fresh)

Sugar plants

Sea weeds

Tea and herbs for infusiens (Solid)
Cocoa beans and cocoa products
Coffee beans and coffes products (Solid)
Coffee imitates (Solid)

Vegetable products

Fungi, cultivated

Fungi, wild, edible

Starchy roots and tubers

Other starchy roots and tubers
Potatoes and potatees products
Starchy roots and tubers

Legumes, nuts and oilseeds

Level 3

Legumes, beans, dried

Legumes, beans, green, without pods
Legumes, nuts and oilseeds
Oilseeds

Other seeds

Tras mure

The worksheet “Level3” (Figure 36)

is where the user will provide aggregated
occurrence values for up to a 1000 food items at the Level 3. The user can click on

the green banner "CLICK HERE to load the autocomplete SearchBox", and a smart
autocomplete feature is activated for quickly and correctly accessing the level-3
food items. When a food item is selected (or typed in), the corresponding Level-2
and Level-3 names appear at columns B and C. Then, the user then needs to
provide the occurrence values in columns I;J;K for the mean LB, MB and UB
scenario respectively. In case of duplicate values, these are indicated with a [Difik
cell-background. If duplicate values are present when this template is loaded into
ImproRisk, the model considers only the first entry (top to bottom).

The same occurrence template can be used to import only occurrences at Level 2.
Providing occurrence values at level-3 is optional,
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Figure 36: Occurrence Template — Worksheet Level3 for updating the occurrence at FoodEx1 level 3

Chemical Substance NOTE:
Category Fill the occurrence data for FoodEx Level 3 mg/ Kg of food.
value (pg/Kg bw.)
[Type of Reference value
Type

CLICK HERE to load
the autocomplete

olololo

median SearchBox*

o of
Level 1 -1 Level 2 - Level 3 < saNmpl,

LB | MB | UB | Mean
= = s B * SeacthBox by:

hutps:/fwww.excelcam pus.com /v /search-

NOTE 3:

Duplicate entries are marked
with this cell colour

Search for dublicate entries after you
are done - look for the cells in a pink

NOTE 4:
Unspecified food category is
marked with this cell colour

Updating

When the template is saved, then use the UPDATE DATA worksheet, to update the
occurrence data in ImproRisk

Steps:
1. Go to worksheet UPDATE DATA in the ImproRisk model
2. Click on the BLUE button to select an occurrence file
ImproRisk will prompt the user to locate and select the file in the local disk
3. Navigate to the file that contains the occurrence file and click "Open”

The model will notify the user that a) Data are installed, b) Calculations are being
performed and c) LOG file is being updated

4. Wait for the model to until a message appears informing that “All Done!” (see
Figure 37).

ALL the calculations and reports are automatically performed! Navigate to
the other worksheets for the reporting.
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Figure 37: Worksheet UPDATE DATA

file x

« v 4 B> ThisPC > TI31382600A(C:) > Users > User > Dropbox > Improvast > SGL > ImproRisk v O] | Search ImproRisk 2

Organise v New folder

pIsa A Name - Date modified Tpe Size -
Press the button to k pumic
&/ Montenegro Training File folder
QlikSense & Od Files File folder
__ selecnew occurrence data, R projects & SGL Training 2017 File folder
Occurrence”sheet will then be updated 8 Research Habitat . Version 1.4 Weighting Coefficients File folder
RetsilZoom . Version 20 Level 3 File folder
shait % Cyprus Consumption Dataset ChildHealt... Microsoft Excel 363KB
. Example for Level 3 Microsoft Excel
" Sediiilai Ui " Softwares 133 Notes for Occurence Template for Impror. Microsoft Excel W
Occurrence Data SOTOS AGATHANGELOU B2 Occurence Template Microsoft Excel W.
SPSS Datasets 3 Occurrence - AFB1 - (Dimitris Kafouris) Microsoft Excel W...
Statistics 59 Cccurrence Example 1 - FoodEx] Level 2 .. Microsoft Excel
Note the following: Students 53 Occurrence Example 2 - FoodB! Level 2 .. Microsoft Excel
1. This code allows you to open excel files anly, TEPAK Proffesors 53 Occurrence Template - FoodEx Level2 Microsoft Excel W
2. The file data format should be in a specific fo Avapioag T 54 POP_CEN_11-POP_PLACE RESID-EL-1711 Microsoft Excel
of ImproRisk P 153 Population CYP by Age & Gender Microsoft Excel W
3. Calculation will be performed automatically ¢ 159 Subjects Consumption_ChildHealth 2003... Microsoft Excel
4, Statistical reports and graphs will be updated 2 Napmog ) Subjects_Consumption_ex.1 (N=300, Day... Microsoft Excel
POPOAQIIKEL AHAQZEIZ 3 Subjects_Consumption_ex.1 (N=300, Day... Microsoft Excel
Fre— 9 Subjects_Consumption_ex.2 ), Day... Microsoft Excel
2 Subjects. Consumption_ex3 (N=300, Dsy.. Microssft Bxcel ...

=
& Network 133 Subjects_Consumption_ex.3
v [ Subjects_Consumption_ex4 (N=

Microsoft Excel W.

Microsoft Excel W.

File name: ~| | Excel Files ~

Tools v Open Cancel

Occurrencel2 || Occurrencel3 Contribution

PR (0G| uPDATE DATA

Ready  Calculate @

Subjects. MeanConsumption Exposure [ Exposurets

Consumption

Figure 38: Worksheet UPDATE DATA - Notifications when updating the Occurrence data

Press the button to browse and select a file

Select new occurrence data. Select new consumption data.
"Occurrence"sheet will then be updated "Subjects" and "Consumption" sheets
will then be updated

Select file to update

e el Select a file to InaII

Consump . b

. Occurence Data is updated for AFB1
Note the following: Calculations will now be performed. It might take a few minutes... Press

1. This code allows you to open excel files only. OK and wait
2. The file data format should be in a specific format -SEE User Manual
of ImproRisk oK |
3. Calculation will be performed automatically each time the data file(s
4. Statistical reports and graphs will be updated automatically
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Consumption

The Subject or the Consumption data, when in need to be updated or changed, a
template is provided (Subjects_Consumption_Template.WeightingCoefficients.xlsx).

There are two worksheets in the template:

Worksheet “Subjects”

This worksheet will contain the participants' demographic characteristics

When filling in the demographics, use:

MALE, FEMALE for the Gender

Numerical values for AGE and WEIGHT

Text values for AREA and POP_CLASS.

SUBJECTID must be a unique identifier; either numeric or a combination of
text and number

POP_CLASS; It is recommended to use the EFSA population classes approach
(Figure 39)

WCOEFF; The weight coefficient for each subject

Figure 39: Population Class by EFSA

POP_CLASS - AGE

Infants* 3-11 months
Toddlers * 1-2 years
Other children* 3-9 years
Adolescents*  10-17 years
Adults* 18-64 years
Elderly™ 65-74 years
Very elderly* =75

**Guidance on the EU Menu
methodology, EFSA Journal
2014;12(12):3944
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Worksheet "Consumption”

This worksheet will contain the participants' food consumption occasions
Please note the following:

¢ AMOUNTOFFOOD should be in grams
e The name of the food (column E) must be in accordance to the FoodEx1
Level 4 classification by EFSA.
e DAY contains the day of the food consumption occasion. Enter a numerical
value (1,2,3 etc.)
e In column SERIAL, type in the sequential number (i.e. 1,2,3,4,...) In excel this
is easily done by writing 1 and 2 at the first cells (A2 and A3), select the two cells and
then drag down until the last food consumption occasion recorded.

Figure 40: Template for updating the Subjects and Consumption data - Subjects worksheet

GENDER| AGE | WEIGHT | AREA | POP_CLASS |WCOEFF| NOTES: POP_CLASS - AGE

In this worksheet, the participants' demographic Infants® 3-11 months

characteristics will be added Toddlers * 1-2 years
Other children* 3-9 years

When filling in the demographics: Adolescents*  10-17 years
Adults* 18-64 years

1. In column A, "SUBJECTID" must be a univocal value. Elderly* 65-74 years

2. In column B, "GENDER", use MALE or FEMALE. Very elderly* 275

3. In columns C & D, "AGE" & "WEIGHT", use numerical

values. **Guidance on the EU Menu

4.In columns E & F, "AREA" and "POP_CLASS", use text methodology, EFSA Journal

values. 2014;12(12):3944

5. In column G, insert the weighting coeffcient "WCOEFF" for
each subjcect to adjust for non-representativeness of your
sample. If the sample is rep ive of your i

add the value "1" for every subject.
Please Note:

A. It is recommended to use the EFSA population classes
approach (see next note).

B. Use the import button "Select a file to Install Cunsumption
Data" on the "UPDATE DATA" worksheet within the
ImproRisk model, to install consumption data.

C. The sample size is automatically calculated when this
template is installed in the ImproRisk model.

1IDO NOT change this worksheet's name

Save the file with an appropriate name that is easily recognised by
you

subjects RS
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Figure 41: Template for updating the Subjects and Consumption data — Consumption worksheet

DAY

SUBJECTID AMOUNTFOOD| FOODatL4 name NOTES:

This worksheet will contain the participants' food consumption occasions.
Please note the following:
1. AMOUNTOFFOOD should be in grams

!
2. The name of the food (column E) must be in accordance to the Foodex Level 4
categorisation by EFSA.

3. DAY contains the day of the food consumption occasion
enter a numerical value (1,2,3 etc.)

4. In column AA, type in the sequential number (i.e. 1,2,34,.............)
In excel this is easily done by writing 1 and 2 at the first cells (A2 and A3), select the two
cells and then drag down until the last food consumtpion occasion recorded.

IIDO NOT change this worksheet name

Save the file with an appropriate name that is easily recognised by you

Consumption

Save the file with an appropriate name that is easily recognised by the user

When the template is saved, then use the UPDATE DATA worksheet to install the
consumption data

Steps:

1. Go to worksheet UPDATE DATA in the ImproRisk model

2. Click on the light purple button for selecting a consumption file

3. The user will be prompted to locate and select the file in the local disk

4. Navigate to the file that holds the consumption file and click “*Open”

5. The model will notify the user that Consumption and Subject demographics
are updated and that calculations will be executed.

6. Wait for the model to until a message appears that informs that “All Done!”

ALL the calculations and reports are automatically performed! Navigate to
the other worksheets for the reporting.
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Figure 42: Notification the new Subject and Consumption data are updated

Press the button to browse and select a file

Select new occurrence data. Select new consumption data.
"Occurrence"sheet will then be updated "Subjects” and "Consumption” sheets
will then be updated

Select file to update

"Occurrence Data" Select a ﬁlerto Inftall

Consump ImproRisk 2.03 X

Consumption Dataset and Subject demographics are updated!
Calculations will now be performed. It might take a few minutes... Press
OK and wait

Note the following:
. This code allows you to open excel files only.
. The file data format should be in a specific format -SEE User Manual
of ImproRisk oK |
Calculation will be performed automatically each time the data file(s
Statistical reports and graphs will be updated automatically

[

w

=

< ueoaTe paTa_[Subjects Consumption | occurrencel> || Occunrencets | weanconsumption || Contibution || Exposure || exposurets | G
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Weighting coefficients

ImproRisk since version 1.4 accommodates weighting coefficients to adjust the
sample for non-representativeness within the population. Exposure statistics e.g.
mean exposure and standard error will now be adjusted to reflect the population
from which the sample was taken from.

ImproRisk uses frequency weights® and not reliability weights. The formulae for
adjusted estimates derive unbiased estimates for frequency weights and not for
reliability weights.

All subjects in the food survey sample will carry a “weight coefficient”. This
coefficient will be a number (>1) that indicates the number of persons in the
population that this individual represents. If for example an individual’s weight
coefficient is 500, then that individual represents 500 persons in the population of
the same population class.

Weight coefficients, or simply “weights” need to be calculated beforehand by the
risk assessor. The weight coefficients will then be installed in ImproRisk within the
Subjects_Consumption_Template.WeightingCoefficients.xlsx template provided (see

6 https://en.wikipedia.org/wiki/Weighted arithmetic_mean#Frequency weights
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Subjects and Consumption template section). In case there are no weight
coefficients assigned, the weight for each individual is set to “1” (i.e.
subject represents only him/herself)

Typically, weight coefficients are calculated using (recent) census data of the
population.

Calculating weights

A typical way of calculating weights is as follows:
Let’'s assume the user wants to adjust the sample by Gender and Age Group.

First, a (cross tabulation) table of real population counts in each Gender by Age
combination needs to be calculated. This is where the census data will be used.

Assuming that the age group has 3 levels (Children, Adults, Elderly) and Gender
has 2 levels (Males, Females), the cross tabulation gives a table of the total number
of persons in each Gender by Age class, a total of 6 Classes (2X3=6).

The corresponding sample counts will be calculated from the Sample data again
by tabulation.

The weight to be applied, is the ratio of the Population counts to the Sample
counts for the Class to which the person belongs. This means that subjects
that belong to the same “population” class will carry the same weighting coefficient,
i.e. Adult men will all have the same “weight”, adult women the same, etc.

In case the user wants to adjust for more than three population attributes (e.g.
Gender, Age and Area), it is essential to note of the possibility (depending in the
sample size and sampling strategy) that the sample crosstabulation may give many
cells with no data or very small sample numbers. This would give very high weights
to some individuals and may lead to inaccurate results.

A methodology for calculating weights for a non-representative sample is described
on page 64 of the guide to the 2007 Australian National Children’s Nutrition and
Physical Activity Survey:

https://www.health.gov.au/internet/main/publishing.nsf/Content/589EFDBF5E7B91
6FCA257BF000211E08/$File/user-guide-v2.pdf

Example - Cyprus

An example is provided to calculate the weight coefficients for the Cyprus sample
(n=300) to adjust for the population (N=706652) (Figure 43).
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The crosstabulation for the sample counts (blue table) shows the distribution of
gender and age group in the sample. The crosstabulation for the population counts
(green table) shows the respective counts as extracted by tabulating the latest
census data (CYSTAT, 2011)7

The pink table (Weights rounded), shows the resulting weight coefficients for the 6
classes

e.g. The weight coefficient for Male Adolescents will be 52862/19=2782
e.g. The weight coefficient for Male Adults will be 259221/77=3367
etc.

It can be derived that the female proportion in the sample is 62.7% (188/300)
while the female proportion in the population is 51.4% (362869/706652). This
means that females are overrepresented in the sample. This is how adjusted when
the weight coefficient for females for all age groups, is lower than that of males.

Note that the weights do not need to be integers. In this example, we round the
weights to the nearest integer for simplicity reasons.

Figure 43: Weight coefficients calculated for the Cyprus population for a sample of 300

(l SUBJECTID |GENDER |AGE WEIGHT AREA POP_CLASS |WCOEFF
2 1001 | FEMALE 12 81 |Nicosia Adolescents 2094 Sample Counts
3 1002 | FEMALE 15 43 Nicosia Adolescents 2094
4 1003 | FEMALE 62 69 |Nicosia Adults 2302 Count of subjects POP_CLASS -
3 1004 | FEMALE 63 65 |Nicosia Adults 2302 GENDER ~! Adolescents  Adults Elderly Grand Total
€ 1005 | FEMALE 64 72| Nicosia Adults 2302 MALE 19 77 16 112
7 1006 FEMALE 65 71| Nicosia Adults 2302 FEMALE 24 121 43 188
8 1007 | FEMALE 29 57| Nicosia Adults 2302 Grand Total 43 198 59 300
9 1008 FEMALE 65 64 | Nicosia Adults 2302
10 1009 | MALE 60 62 |Nicosia Adults 3367
11 1010 MALE 50 104 |Nicosia Adults 3367 Population Real Counts
12 1011 MALE 58 69 |Nicosia Adults 3367 Adolescents  Adults Elderly Total
13 1012 MALE 45 59| Nicosia Adults 3367 MALE 52.862 259.221 31.700 343.783
14 1013 | MALE 70 58 |Nicosia Elderly 1981 FEMALE 50.254 278.554 34.061 362.869
15 1014 MALE 44 61 |Nicosia Adults 3367 Total 103.116 537.775 65.761 706.652
16 1015 MALE 64 91| Nicosia Adults 3367
17 1016 FEMALE 73 89| Nicosia Elderly 792
18 1017 | FEMALE 74 70| Nicosia Elderly 792
19 1018 | FEMALE 75 88 | Nicosia Elderly 792 WEIGHTS (rounded)
pi] 1019 |FEMALE 45 85 |Nicosia Adults 2302 Adolescents  Adults Elderly
21 1020 MALE 33 77 |Nicosia Adults 3367 MALE 2782 3.367 1.981
22 1021 | FEMALE 50 65| Nicosia Adults 2302 FEMALE 2.094 2.302 792
23 1022 MALE 71 85| Nicosia Elderly 1981
24 1023 MALE 50 88| Nicosia Adults 3367
1024 MAIF 50 AR Nirnsia Adults 22R7

7

http://www.cystat.gov.cy/mof/cystat/statistics.nsf/populationcondition 22main_en/populationcondition 22main
en?OpenForm&sub=2&sel=2
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Subjects and Consumption template

There is an updated version of the  Subjects&Consumption template called
Subjects_Consumption_Template.WeightingCoefficients.xIlsx and it can be downloaded at
www.improrisk.com

An additional column (column G — “WCOEFF”) contains the weighting coefficient of each subject (Figure
44). Note that the values should be frequency weights® and not reliability weights.

An example is shown in Figure 45

IMPORTANT! When there are no weight coefficients assigned, the “WCOEFF” column is filled in with a
factor of 1 for every subject (see Figure 46).

Figure 44: New template for installing new consumption data. Worksheet “Subjects”

A -] C D G \ J 3 M N a 3 5
i3l SUBJECTID | GENDER | AGE | WEIGHT | AREA POP_CLASS NOTES: POP_CLASS - AGE
2 In this worksheet, the participants' demographic Infants® 3-11 months
3 characteristics will be added. Toddlers * 1-2 years
Other children® 3-9 years
5 When filling in the demographics: Adolescents®  10-17 years
Adults* 18-64 years
1. In column A, "SUBJECTID" must be a univocal value. Elderly* 65-74 years
2.In column B, "GENDER", use MALE or FEMALE. Very elderly® 275
3. In columns C & D, "AGE" & "WEIGHT", use numerical
values. *EFSA Journal 2014;12(12):3944

4,In columns E & F, "AREA" and "POP_CLASS", use text
values,

5. In column G, insert the weighting coeffeient "WCOEFF" for
each subjcect to adjust for non-representativeness of your
sample. If the sample is representative of your population,
add the value "1" for every subject.

Please Note:
A. It is recommended to use the EFSA population classes

approach (see next nots

8 https://en.wikipedia.org/wiki/Weighted arithmetic_mean#Frequency weights
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Figure 45: Example of weighting coefficients (see WCOEFF) in the Subjects & Consumption template- Worksheet “Subjects”

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021

SUBJECT ~ | GENDE ~ |

FEMALE
FEMALE
FEMALE
FEMALE
FEMALE
FEMALE
FEMALE
FEMALE
MALE
MALE
MALE
MALE
MALE
MALE
MALE
FEMALE
FEMALE
FEMALE
FEMALE
MALE
FEMALE

12
15
62
63
64
65
29
65
60
50
58
45
70
44
64
73
74
75
45
33
50

AGE ~ | WEIGH ~ |

81
43
69
65
72
71
57
64
62
104
69
59
58
61
91
89
70
88
85
77
65

AREA ~|
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia
Nicosia

Adolescents
Adults
Adults
Adults
Adults
Adults
Adults
Adults
Adults
Adults
Adults
Elderly
Adults
Adults
Elderly
Elderly
Elderly
Adults
Adults
Adults

POP_CLASS
Infants
Toddlers
Other children
Adolescents
Adults

Elderly

Very elderly

AGE
<1
1=3
3=10
1018
18<65
65275
=75

*EFSA, 2011

coefficients are assigned, the “WCOEFF” column is filled in with 1

SUBJECT ~ | GENDE * | AGE ~ | WEIGH ~ | AREA v | POP_CLAS! *| WCOEFF POP_CLASS  AGE
1001 FEMALE 12 81 Nicosia Adolescents 1 Infants <1
1002 FEMALE 15 43 Nicosia Adolescents 1 Toddlers 1<3
1003, FEMALE 62 69 Nicosia Adults 1 Other children 3<10
1004, FEMALE 63 65 Nicosia Adults 1 Adolescents 10=18
1005 FEMALE 64 72 Nicosia Adults 1 Adults 1865
1006/ FEMALE 65 71 Nicosia Adults 1 Elderly 65£75
1007 FEMALE 29 57 Nicosia Adults 1 Very elderly =75
1008 FEMALE 65 64 Nicosia Adults 1 *EFSA, 2011
1009 MALE 60 62 Nicosia Adults 1
1010 MALE 50 104 Nicosia Adults 1
1011 MALE 58 69 Nicosia Adults 1
1012 MALE 45 59 Nicosia Adults 1
1013 MALE 70 58 Nicosia Elderly 1
1014 MALE 44 61 Nicosia Adults 1
1015 MALE 64 91 Nicosia Adults 1| .l
1016, FEMALE 73 89 Nicosia Elderly 1
1anN17 CERAAILE TA an Mirncina Fldrwl, 1
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General Information

Automatic recalculation

When new Occurrence or Consumption data are installed, internal VBA code
recalculates all the formulas within ImproRisk. Automatic recalculation is disabled
just after the calculations are performed.

However, the model recognizes when changes are made to certain worksheets
(worksheets that contain information that have a direct impact on the exposure
assessment), as soon as the user leaves the worksheet a message appears
requesting permission to recalculate. Changes in Graphs do not count as changes,
but changes in Pivot tables do count as changes.

In any case, any user who wishes to recalculate the active worksheet, this can be
done when pressing Shift-F9. For recalculating the entire model, it can be done with
Fo.

If the user wants to activate Automatic recalculation at any time (though not
suggested since calculations may take significant amount of time depending on the
subjects and food consumption occasions), the user should select Formulas in the
horizontal menu bar(ribbon) and then executes the Calculation Options (Figure 44).

Figure 47: Message when changes are detected in the ImproRisk model

% Changes have been made to the Workshest
|| Oceurrencel3
Do you want to recalculate the model?

Yes Mo

Figure 48: Automatic and Manual recalculation

Lefkios Paikousis

rmul
K
¢ Financial Logical Text Da & . . ‘ Witch | Calculation g ¢
. . - . 3 - Qe ormula | Window | Opti
Function Library Defined Names A tic

alcul

Fe tic Except for Data Tables
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Locked workbook and worksheet

ImproRisk and the worksheets are “locked for editing” meaning that the user
cannot perform certain operations within the worksheets.

The user cannot:

1. Delete, move or change the name of the Worksheets
2. Insert, delete, move or change the columns within the worksheets
3. Type in data in the cells. All the cells are locked

This means that if the user wants to update the Occurrence or Consumption
database, the templates must be used and installed via the UPDATE DATA
worksheet.

The user is allowed to:

Resize the worksheet’s Columns and Rows
Format all the cells or columns

Edit the graphs

Use the PivotTables

Use AutoFilter

o U & BN o=

Edit all the objects in the workbook (i.e. note, graphs etc.)
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Notes within the worksheet

Within the worksheets there are several yellow notes that can be moved around. To
move them, just click inside the note, and then “drag” them by touching on one of
the edges.

Named Ranges in Excel

Named Ranges are Excel names that refer to cells, a range of cells, a constant
value, or a formula. ImproRisk uses those names in formulas, to replace values or
cell references.

By using names, the formulas are much easier to read, understand and maintain.

i.e. named range SUBJECTID refers to all subjectID’s in the sample, NDays holds
the number of days of the food survey, SubExp_MB holds the total exposure (either
Daily or Weekly) of each individual in the sample, etc.

Figure 49: Sample of Named Ranges in ImproRisk

HNew... Edit... Delete Filter =
Name Value Refers To Scope Comment &
=IoR_F 1,18 =GEMDER!SP312 Workbo...
= I0R_M 1,34 =GEMDERIS0OS12 Workbo...
=1 IQR_MB 1,225 =ExposureMB!SJ513 Workbo...
= List_Area {} =0FFSET(Subjects!#REF!;0;0;MATCH(REPT("z";255); Subjectsi#REF!)-1;1) Workbo...
= MAN_F 11,15 =GEMDERISP3E Waorkbo...
= MAX_M 0,00 =GEMDER!SOS8 Workbo...
=1 MAX_ME 11,15 =ExposureMB!SISe Warkbo...
=1 MealCons_FOODLVLY [A5] =OFFSET(Consumption!SFS2;0:0:NumberOfMeals; 1) Warkbo...
=1 MealCons_FODDLVL2 [} =OFFSET(Consumption!$GS2:0;0; MumberOfheals; 1) Warkbo...
=1 mealExp_Mean_LB [} =OFFSET(Consumption!SPS2;0;0;improRisk.1.3.test11 xlsm!NumberOfMeals; 1] Workbo...
=1 mealExp_Mean_MB [ =0FFSET[Consumption!$052;0;0;ImproRisk.1.3.test11.xlsm!NumberOfMeals...  Workbo...
= mealExp_Mean_UB [ =0FFSET[Consumption!SR52;0;0;ImproRisk. 1.3.test11.xlsm!NumberOfMeals; 1) Workbo...
=1 MealsDataset [ =0FFSET(Consumption!SAS1,0;0;NumberOfMeals = 1;7) Workbo... The whole consu...
= MeanExposureByhrea {} =0FFSET[AREAISCS13;0;1;1; COUNT[AREAISDS13:51513]) Workbo...
= MeanExposureByPOPClass {} =0FFSET[POP_CLASS!SC513;0;1;1; COUNT(POP_CLASS!SDS13:3W513)) Workbo...
= median_F 1,61 =GEMDERISP310 Waorkbo...
= median_M 1,64 =GEMNDER!SOS10 Workbo...
=1 median_MB 1,621 =ExposureMB!SIS11 Warkbo...
= MIN_F 0,45 =GENDERISPST Waorkbo...

I MIN_M 0,48 =GENDERISOST Waorkbo...

=1 MIN_MB 0,446 =ExposureMB!SIS8 Warkbo...

=1 N_FEMALES 186 =GEMDER!SPSG Workbo...

“E1 N_MALES 112 =GEMDER!ISOSE Workbo...

1=l NDays 3 =3 Workbo...

=l NDaySubExp_Mean_LE {} =0FFSET(Exposurel3GS7;0;0;SampleSize; 1) Workbo...

=l NDaySubExp_Mean_MEB {} =0FFSET(ExposurelSHS7.0;0;SampleSize; 1) Workbo...

= NDaySubExp_Mean_UB L} =0FFSET(Exposure!SIST:0;0:SampleSize; 1) Warkbao..,

= NumberOfMeals 11176 =11178 Workbo..,

=l Qceur_Mean_LB {0,0357,°0,0337,°0,0247,°0,0... =Occurrence!SHS%:SHS168 Waorkbo.., The Occurence da..

=l Oceur_Mean_MB [0,0387°0,0337°0,0257°0,0...  =Occurrence!$I5%:315165 Warkbo...

=l Dceur_Mean_UB 0,0417:°0,0347:°0,0267°0,0...  =Occurrence!$)S%:515168 Warkbo...

=l OceurFoodExl1_name {"Grains and grain-based p... =Occurrence!SBS%:5B5168 Warkbo... v

Refers to:

X v/ | =OFFSET(Subjects!SCS2;0,0;SampleSize; ) 3

Close
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Statistical Terms

Cumulative Frequency
Cumulative means "how much so far"?. The total of a frequency and all frequencies
so far in a frequency distribution. It is the 'running total' of frequencies.

To have cumulative totals, just add up the values as you go.

Scores: 1222223333445

TYTETYTRETYRTRETRTYTY v Y

Cumulative
Score F requency
] 2
7 7
= )
o 13
b 4

Cumulative Frequency for Score 3
is 2+5+4 = 11
Figure 50: Cumulative frequency example. Thank you www.mathisfun.com

Cumulative percentage
The total of a percentage and all percentages so far in a frequency distribution. It is
the 'running total' of percentages.

In order to have cumulative totals, the values can be added up as the user moves
on.

Otherwise, it is the Cumulative frequency divided by the total number of subjects. A
nice description of the cumulative percentage use and benefits is presented by the
state statistical service of Canada. °

Quartiles
When the distribution of exposure is described in the ExposureMB or GENDER
worksheets, summary statistics named Q1, Q3 and IQR are presented.

Q1 = 1st quartile or 25t percentile.

Median = 2" quartile or 50" percentile

° https://www.mathsisfun.com/definitions/cumulative-frequency.html
10 http://www.statcan.gc.ca/edu/power-pouvoir/ch10/5214864-eng.htm
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Q1 = 3™ quartile or 75 percentile

IQR = Q3-Q1

e.g. if the Q1 of exposure is 1.19 ug/Kg b.w., this means 25% of the sample are
exposed UP TO 1.19. In other words, 25% of the subjects have exposure below
1.19 pg/Kg b.w.

e.g. if the Q3 of exposure is 2.53, this means 75% of the sample are exposed UP
TO 2.53 pg/Kg. In other words, 25% of the sample are exposed more than 2.53

Hg/Kg b.w.

e.g. If the Median exposure is 1.64 ug/Kg b.w. then half of the sample is
exposed less than 1.64 ug/Kg b.w. and half above 1.64 ug/Kg b.w.

Probability Distribution (histogram)

It is better known as the histogram?!,

A histogram is a graphical representation of the distribution of exposure values of
all the subjects in the food survey grouped into ranges. It is similar to a Bar Graph,
but in a Histogram each bar is for a range of data.

The entire range of exposure values is divided into a series of intervals—and then a
count is obtained of how many exposure values (i.e. subjects) fall within each
interval. The bins are specified as consecutive, non-overlapping intervals of the
exposure values. The bins (intervals) must be adjacent, and they are of equal size.
In ImproRisk the size of the bin is called “height”. It is calculated via the Friedman-
Diaconis rule!? and it is very robust in practice (Freedman D. 1981, Scott D. 1992)
when compared to Sturges’ rule that is used by a variety of statistical software!3

For example, in Figure 47, 21.7% of the sample has exposure between 1.19 and
1.56 ug/Kg b.w.

Cumulative Distribution

It is a graphical representation of the Cumulative Percentages (see
). In other words, it is the running total of the bars in a histogram. The
end of the running total will be 100%.

1 https://en.wikipedia.org/wiki/Histogram
12 https://en.wikipedia.org/wiki/Freedman%E2%80%93Diaconis_rule
13 http://robjhyndman.com/papers/sturges.pdf
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It is a better visualisation when two groups are compared as to their exposure i.e.
Male and Female. In Figure 48 the red line for Female is higher than Male. This
means that more females are below!* any exposure value than men are.

In general, the higher the curve, the better off.

Figure 51: Example of a histogram

Probability distribution of Exposure (MB)

25%

21.7%
w 20%
[=%
&
o 15%
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3]
&
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c
@
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=
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o 05% 3?%
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Exposure ug/Kghody weight

14 Remember that the cumulative is a running total — it is the percentage UP to and including a particular exposure

www.improvast.com 61 of 65 ImproRisk 2.0.0 User Manual



Figure 52: Cumulative probability across Gender

190% Cd - Cummulative Exposure Assessment by Gender

100%

80%

60%

Males (n=300)
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Cummulative Percentage

20%

00%
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° > Y % g/Rebw > W

Decimal and Thousand separator

Whatever the decimal or thousand separators were during building the ImproRisk,
when opening the model values will adjust to your local settings.

If the user wishes to change the decimal and thousand separators in Excel, the user
should do the following:

Go to File - > move down and click on Options-> move down and click on
Advanced-> On the right panel look for the “Use system separators section”
(Figure 49).
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Figure 53: Changing the decimal and thousand separators in Excel

Language Direction: | Down

‘ P —— Automatically insert a decimal point

Customize Ribbon
Enable fill handle and cell drag-and-drop

e ' Alert before overwriting cells
Add-ins Allow editing directly in cells
Trust Center Extend data range formats and formulas
Enable automatic percent entry

Enable AutoComplete for cell values

' Automatically Elash Fill

Zoom on roll with IntelliMouse

Alert the user when a potentially time consumning operation occurs

systemn separators

Jecimal separaton

Thousands separator:

S
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Pop Up Menu for quick navigation across worksheets

Using VBA code, a Pop-Up Menu is created that enables the user to quickly navigate
through the worksheets.

The Pop-Up Menu is activated by either of the following ways:
1. Press CTRL-m

The Pop-Up menu will appear. The user can select any worksheet and will be
redirected to it.

2. Right-click on any cell and select “ImproRisk Pop-Up Menu”
Then the Pop-Up menu will appear

Both ways can be applied at any time within any worksheet.

Figure 54 Pop Up Menu for navigating the ImproRisk worksheets (Right-click on any cell within any worksheet)

ImproRisk

The ImproRisk model was built for the State General Laboratory (SGL)
of the Republic of Cyprus (www.moh.gov.cy/sgl) by the private
company Improvast (www.improvast com) and it is owned by SGL

The current version is 2.0.3
Last update October 2019

This version supports = ImproRisk Pop-Up Menu

- Weighting Coefficients for a non-representative food survey sample

£ Cut
LB Copy

[ Paste Options:

- Exposure assessment at FoodEx1 Level3 food categorisation
To update data you will need

- Subjects_Consumption_Template.WeightingCoefficients.xisx
for the subject and food consumption data

- Occurence Template - Level 2 & Level 3.xIsm
for the occurrence data in Level 2 and Level 3

Both templates can be found in the improrisk.com website
For further information please contact
Navigate quickly through the worksheets

1- gstavroulakis@sgl moh gov.cy
2: info@improvast.com 1. Press ctrl-m to generate a Pop-Up Menu.

Feel free to forward any bugs and/or recommendations.

XK
S6L  Imnprovast

© state General Laboratory of the Ministry of Health of the Republic of Cyprus, June 2019

or
2. Right-click on any cell and select "ImproRisk Pop-Up Menu®

» Subjects Consumption Occurrencel2 Occurrencel3

31/10/2019
Calculate 8
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