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Supplementary Information 1: ExpoKids Version 1.0 User
Guide

This file contains instructions on how to use ExpoKids.
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Objective

The goal of ExpoKids Version 1.0 (https://www.epa.gov/expobox/expokids-data-
visualization-tool-aggregate-exposure-lifestage-and-media) is to visually display
aggregate exposure estimates representing relative exposure sources for a set of oral
media, within and across lifestages. ExpoKids can be used as a standalone data
visualization tool or by interfacing with the publicly available US EPA Exposure Factors
Interactive Resource for Scenarios Tool (ExpoFIRST;
https://cfpub.epa.gov/ncealefp/recordisplay.cim?deid=344928)." The scope of the
current version of the ExpoKids data visualization tool is limited to illustrating average
daily dose (ADD) and lifetime average daily dose (LADD) from the oral exposure route
for postnatal childhood lifestages (from birth to puberty) and includes adults as a
comparator group. ExpoKids’ lifestage categories (Table S1) are based on the
Exposure Factors Handbook (EFH;
https://cfpub.epa.gov/ncealrisk/recordisplay.cfm?deid=236252).2 ExpoFIRST similarly
relies on the EFH and user-defined media exposure concentration data to calculate
ADDs.

Table S1: ExpoKids lifestages.

ExpoKids Lifestage Age ;olt_?:ezf:;

Young Infant 0to <1 year 1

Infant 1to <3 years 2

E Young Child 3 to <6 years 3
g Child 6 to < 11 years 5
Young Youth 11 to <16 years 5

Youth 16 to < 21 years 5
Adult 21to <70 years 49
Lifetime Birth to < 70 years 70



https://www.epa.gov/expobox/expokids-data-visualization-tool-aggregate-exposure-lifestage-and-media
https://www.epa.gov/expobox/expokids-data-visualization-tool-aggregate-exposure-lifestage-and-media
https://cfpub.epa.gov/ncea/efp/recordisplay.cfm?deid=344928%20
https://cfpub.epa.gov/ncea/efp/recordisplay.cfm?deid=344928%20
https://cfpub.epa.gov/ncea/efp/recordisplay.cfm?deid=344928%20
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
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Step by Step Instructions

As illustrated in Figure S1, there are five major steps to run ExpoKids: (1) Identifying
oral exposure data; (2) Calculating ADD values; (3) Organizing ADD values in Excel; (4)
Downloading ExpoKids in R; and (5) Running ExpoKids to generate graphs.

Figure S1. ExpoKids workflow from data input to graphical outputs of aggregate
exposure by lifestage in ExpoKids: Step 1, identify exposure data for the 10 oral media
included in ExpoFIRST. Exposure data can be identified via a number of sources,
including the PubMed example provided or data collected by a researcher. Step 2,
calculate the lifestage specific ADDs for these oral media data within ExpoFIRST or via
another method. Step 3, organize the ADDs in an Excel file (see Table S2 template).
Step 4, run the ExpoKids tool to generate graphs (see Table S4).

1) Identify
exposure data

4) Run ExpoKids

5) Generate graphs
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Step 1: Identify oral exposure data.

Users should identify the available and appropriate exposure data, either in the
published literature or from original exposure studies, to a chemical or mixture of
interest. The exposure study data quality is determined by the user’s criteria. By default,
ExpoKids includes the following 10 oral media:

Breast Milk
Dairy

Dust

Fish

Fruit
Grains
Meat

Soil
Vegetables
Water

Users may also collect data for additional oral media exposure of interest to be
calculated alongside these default categories (see Step 2).

Step 2: Calculate ADD values by lifestage.

After identifying and collecting appropriate data sources on chemical concentrations in
their oral exposure sources of interest, users calculate ADD values for each media
exposure of interest and lifestage. ExpoKids was designed to generate graphs following
ADD calculations using EPA’s ExpoFIRST. Users are encouraged to input chemical
concentrations into ExpoFIRST because of the lifestage bin compatibility between
ExpoKids and ExpoFIRST." If using ExpoFIRST, users can calculate ADDs by lifestage
at https://cfpub.epa.gov/nceal/efp/recordisplay.cfm?deid=344928 and follow the tool’s
guide to run the desired exposure scenarios." If not using ExpoFIRST, users should
double check that their ADD calculations are compatible with the lifestages defined in
ExpoKids (see Table S1) and that appropriate exposure factors are used. Even if users
do not choose to use ExpoFIRST, it is recommended that users consider applying EFH
exposure factors, which can be found at
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252.2

Step 3: Organize ADD values in Excel table.

Once ADD values are calculated, users can save these values into the yellow
highlighted section of the template table (Table S2) and save the file with the
corresponding chemical or mixture name. Users may add rows for media types as
needed if the default media groups are not relevant to their scenario. Alternatively,
users may test ExpoKids with the provided sample table (Table S3). Both tables may be
copy and pasted into Microsoft Excel to then be loaded by the ExpoKids R code (Step
4).


https://cfpub.epa.gov/ncea/efp/recordisplay.cfm?deid=344928%20
https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236252
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Table S2. Template ADD data table for user to fill in and upload to ExpoKids.

Birthto | 1moto | 3moto |6 moto |1yrto |2yrto |[3yrto |[6yrto |[11yrto |16 yrto | 21 yrto
Media <1mo [<3mo [<6mo |<1yr <2yr <3yr <6yr <1Myr |[<16yr |<21yr |[<70yr
Time (yrs) 0.08333 | 0.16667 0.25 0.5 1 1 3 5 5 5 49
Dust
Soil
Water
Breast Milk
Dairy
Meat
Fish
Vegetables
Fruit
Grains
Table S3. Sample ADD data table ready to be uploaded into ExpoKids.

Birthto |1 moto [3moto [ 6moto |1yrto |2yrto |3yrto |6yrto |[11yrto |16yrto | 21yrto
Media <1mo |[<3mo |<6mo |<1yr <2yr <3yr <6yr <1Myr |<16yr |[<21yr | <70yr
Time (yrs) | 0.08333 | 0.16667 0.25 0.5 1 1 3 5 5 5 49
Dust 0.00E+0 | 4.94E-04 | 3.94E-04 | 3.17E-04 | 5.12E-04 | 4.23E-04 | 3.14E-04 | 1.83E-04 | 1.03E-04 | 8.15E-05 | 3.57E-05
Soil 0.00E+0 | 4.77E-05 | 3.81E-05 | 3.06E-05 | 4.12E-05 | 3.40E-05 | 2.52E-05 | 1.48E-05 | 8.26E-06 | 6.56E-06 | 2.29E-06
Water 1.33E-04 | 1.23E-04 | 1.33E-04 | 1.05E-04 | 5.89E-05 | 5.89E-05 | 4.61E-05 | 3.58E-05 | 2.56E-05 | 2.30E-05 | 3.33E-05
Breast Milk | 1.06E-01 | 9.90E-02 | 7.78E-02 | 5.87E-02 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0 | 0.00E+0
Dairy 1.28E-03 | 1.28E-03 | 1.28E-03 | 1.28E-03 | 5.46E-03 | 5.46E-03 | 3.04E-03 | 1.63E-03 | 1.07E-03 | 6.45E-04 | 4.32E-04
Meat 1.22E-04 | 1.22E-04 | 1.22E-04 | 1.22E-04 | 4.07E-04 | 4.07E-04 | 3.97E-04 | 2.85E-04 | 2.36E-04 | 2.00E-04 | 1.67E-04
Fish 1.27E-06 | 1.27E-06 | 1.27E-06 | 1.27E-06 | 8.24E-06 | 8.24E-06 | 7.61E-06 | 6.66E-06 | 5.14E-06 | 4.76E-06 | 7.55E-06
Vegetables | 3.10E-05 | 3.10E-05 | 3.10E-05 | 3.10E-05 | 4.15E-05 | 4.15E-05 | 3.35E-05 | 2.29E-05 | 1.77E-05 | 1.45E-05 | 1.58E-05
Fruit 3.84E-05 | 3.84E-05 | 3.84E-05 | 3.84E-05 | 4.84E-05 | 4.84E-05 | 2.85E-05 | 1.43E-05 | 9.05E-06 | 5.58E-06 | 6.85E-06
Grains 1.91E-04 | 1.91E-04 | 1.91E-04 | 1.91E-04 | 3.94E-04 | 3.94E-04 | 3.82E-04 | 2.71E-04 | 1.97E-04 | 1.45E-04 | 1.23E-04
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The Excel table file must contain ADD values for the following lifestages:

Birth to < 1 month

1 month to < 3 months
3 months to < 6 months
6 months to < 1 year

1 year to < 2 years

2 years to < 3 years

3 years to < 6 years

6 years to < 11 years
11 years to < 16 years
16 years to < 21 years
21 years to < 70 years

To be compatible with ExpoKids, all data tables must be in the same format as Tables
S2 and S3. In other words, all age bins must be listed as columns and exposure media
as rows. Additional exposure media rows may be added (or existing rows removed)
depending on the users’ media of interest. The second row must correspond to the time
duration in years of each age group and should not be changed from the template file. If
desired, users can add or change the media of interest in their own table. Otherwise,
users need only change the cells containing the ADD values (highlighted in yellow in
Tables S2 and S3). The data table should be saved as a Microsoft Excel “.xIs” or “.xIsx”
file.

Step 4: Download the ExpoKids code.

To run ExpoKids, users must first download R (https://www.r-project.org/), a free
software environment for statistical computing and graphics. Download (or copy and
paste) the ExpoKids v1.0 code (S-2) and openiitin R.

Step 5: Generate ExpoKids graphs.
The only section of the code that the user needs to modify is outlined in the “User
Inputs” section of the ExpoKids v1.0 code and appears as follows:

HHABHBHHHHHH R AR AR R HHRHRHRHG R R RHR AR AR AR RHRHRH R AR AR RHRH R AR AR AR RH B AR AR A1
## User Input Section
#

# Required:

# Path to Excel spreadsheet on your computer.
chempath <- "insert_path_here/chemname.x1sx"
# Chemical name

chemname <- "chemical_name"


https://www.r-project.org/

092020 JESEE-20-3185.R2

#

# Optional: - To run, uncomment saved variables below and adjust accordingly.

# Adjust y-axis scale
# y_lims <- c(0, le-3)
RAHBHRH#HBHRHRBHRHRB AR ARG AR AR AR ARG AR AR R R AR HR AR B RR AR ARG HRH R SRR ARG R R AR SRR A RS H

Only two variable names need to be changed in the R code; specifically, these variables
define the path to the location of the ADD Excel table created in Step 3 on the user’s
computer (“chempath”) and the name of the chemical or mixture of interest (“chemname”).
An optional code chunk is also available to adjust the scale of the y-axis on the graphs
(“y_1ims”) which is not set to run (is commented out) in the default version of the code. If
the user wishes to change the scale of the y-axis, this section will need to be
uncommented (delete the “#” symbol in front of “y_1ims”).

Once the User Inputs section has been edited, users can click the “Run” button ~* R to
load the data table created in Step 3 and generate the graphs and tables of interest.
The code will automatically produce all ExpoKids graphs and the user can view each by
typing in the variable name (specified when saved) for the graphs and tables (see
Tables S4 and S5). Moreover, ExpoKids will automatically save the tables as comma
separated value (.csv) files and the graphs as portable network graphics (.png) files.
The user can save additional file types by changing “png” in the “dev_copy” line in the R
code to the desired file type. Additional customizations to the graphs and downloadable
file types are available for R coders who wish to edit the ExpoKids code. For users
interested in further R information or training, consider reading Garrett Grolemund and
Hadley Wickham’s R for Data Science (https://r4ds.had.co.nz/).3

Table S4 lists the graph types and explanations, graph variable names in the R code,
and corresponding example graphs. Table S5 lists the generated tables and table
variable names for ADD and lifetime average daily dose (LADD).


https://r4ds.had.co.nz/
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Outputs

Table S4: ExpoKids graph outputs.

Example Graph

Lifestage

Graph Type Variable Name
Example ADD by Lifestage
1. ADD by lifestage: p_ADDlife
Compares lifestages and
media as relative B
contributors to an z o
individual’s lifetime Foowo Frt
exposure. 3 i ,H
- . Vegetables
0.00005 B vaer
o I
FELFSHS S
& " &
Lifestage
Example LADD by Lifestage
2. LADD by lifestage: p_LADDIlife l
Compares lifestage and )
media ADD contributions ) sl
scaled by the number of % s N 0w
years an individual B Fot
spends in each lifestage g e =,S‘I1
(time duration within a ﬁ B vesssis
lifestage is considered). .-
oo, e e e
@"@ Q,»‘* O:@"ﬁ <
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Graph Type Variable Name Example Graph

Example Percent ADD by Lifestage

I Media
B 5reast mik

. Dairy

. Dust

Fish

3. Percent ADD by p_perlife
lifestage: Calculates
relative ADD contributions
within a lifestage to
relative percentages
within a lifestage.

~
o
Ed

Fruit

Percent (%)
&

B veoetanles
Water

ra
i)
&2

ﬂ* %2* @ o

Lifestage

Example ADD for Water

4. ADD by lifestage for p_ADD_Media, including:
an individual exposure e p_ADD_Breast Milk

pathway: Focuses on e p_ADD_Dairy

illustrating the relative e p ADD Dust 5

contribution between e p_ADD Fish g;

lifestages for a specific e p_ADD Fruit 5

medium of interest (10 « p_ADD_Grains * soess

total). e p_ADD Meat III..I
e p ADD_ Saoll
e p_ADD_Vegetables I
° p_AD D_Wate r < < Lifest;:;:
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Graph Type

Variable Name

Example Graph

5. LADD by lifestage for
an individual exposure
pathway: Focuses on
illustrating the relative
contribution between
lifestages for a specific
medium of interest (10
total) scaled by the
number of years an
individual spends in each
lifestage.

p_LADD_Media, including:
p_LADD_Breast Milk
p_LADD_Dairy
p_LADD_ Dust
p_LADD_Fish
p_LADD_Fruit
p_LADD_Grains
p_LADD_ Meat
p_LADD_Soil
p_LADD_Vegetables

LADD (mg/kg-day)

®

@
9

E]

Example LADD for Water

o o <3 <3 < o 3
c}\o@ & chr% & C;‘c" Ity &
& & &

Lifestage

10
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Table S5: ExpoKids table outputs.

Graph Type

Variable Name

Example Supplemental Table

1. ADD Supplemental Table

add_tab

Media r:f‘;':‘g Infant ‘é‘;‘i'l';g Child :‘;::: Youth Adult Childhood

Dust 1107274605  3.048055e-05 3.060124e-05 2.9919714e-05 1.675050e-05 1328811e-05 5.607277e-05  1.322023e-04
Soil 1.700813e-05 3.901602e-05 3.928571e-05 3.82973%e-05 2.144115e-05 1.700918e-05 5.834148e-05 1.720576e-04
Water 4157738e-05  4.172857e-05  4.898571e-05 6350000e-05 4.535714e-05 4.082143¢-05 5.778500e-04  2.819702e-04
Breast Milk 4.058548e-06 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 4,058548e-06
Dairy 1181700604  1.010880e-03 8.424000e-04 7.546500e-04 4.949100e-04 2.983500e-04 1.959750e-03  3.519360e-03
Meat 2.839121e-05 1.892747e-04 2.768143e-04 3.312308e-04 2.744484e-04 2.318615e-04 1.89747%e-03 1.332021e-03
Fish 5.502857e-07 7.153714e-06 09.905143¢-06  1444500e-05 1.114329¢-05 1.031786e-05 1.605450e-04  5.351529¢-05
Vegetables 1.278571e-04  3.426571e-04  4.142571e-04 4.730714e-04 3.656714e-04 2.991857e-04  3.183643e-03 2.022700e-03
Fruit 1.434857e-04  3.610286e-04 3,193714e-04 2.66142%9e-04 1.68942%e-04  1.041429e-04  1.25202%e-03 1.363114e-03
Grains 3.250571e-04  1.342171e-03  1.950343e-03  2.306857e-03 1.677714e-03  1.237314e-03  1.025503e-02 8.839457e-03
Aggregate 8.172283e-04 3.364397e-03  3.932054e-03 4.278114e-03 3.076379e-03  2.252297e-03  1.940164e-02 1.772046e-02

2.LADD Supplemental Table Iadd—tab Media r:f‘;"'i Infant ‘é:‘i'l"‘ig Child :::;‘: Youth Adult Childhood

Dust 1.107274e-05 3.048055e-05 3.089124e-05 2991914e-05 1.675050e-05 1.328811e-05 5.697277e-05 1.322023e-04
soil 1.700813e-05 3.901602e-05 3.028571e-05 3.820730e-05 2.144115e-05 1700918e-05 5.834148e-05  1.720576e-04
Water 4.157738e-05 4.172857e-05 4.898571e-05 6.350000e-05 4.535714e-05 4.082143e-05 5.778500e-04 2.819702e-04
Breast Milk  4.058548¢-06 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00 0.000000e+00  4.058548e-06
Dairy 1.181700e-04 1.010880e-03 8.424000e-04 7.546500e-04 4.949100e-04 2.983500e-04 1.959750e-03 3.519360e-03
Meat 283012105 1.892747e-04 2.768143¢-04 3.312308¢-04 2744484e-04 2318615e-04 189747903 1.332021e-03
Fish 5.502857e-07 7.153714e-06 9.905143e-06  1.444500e-05 1.114329e-05 1.031786e-05 1.60545%e-04 5.351528e-05
Vegetables 1.278571e-04  3.426571e-04 4,142571e-04 4.730714e-04 3.656714e-04 2.991857e-04 3.183043e-03 2,022700e-03
Fruit 1.434857e-04 3.610286e-04 3.193714e-04 2.661428e-04 1.680420e-04 1.041428e-04  1.25202%e-03 1.363114e-03
Grains 3.250571e-04  1.342171e-03  1.950343e-03  2.306857e-03 1.677714e-03  1.237314e-03  1.025503e-02 8.839457e-03
Aggregate 8.172283e-04 3.364397e-03  3.832054e-03  4.278114e-03  3.076379e-03  2.252207e-03  1.340164e-02 1.772046e-02

11
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Assumptions and Limitations

ExpoKids v1.0 presents non-R users with the ability to automatically generate and save
aggregate exposure plots with limited coding knowledge. In addition, the ExpoKids data
visualization tool does not allow the user to stray from the default lifestage age ranges.
It is not fully integrated into one step with ExpoFIRST and therefore requires the user to
perform the intermediary step of reorganizing the ADD data in Microsoft Excel before
inputting these values into ExpoKids.

While ExpoKids was developed to work with ExpoFIRST, users are not required to use
ExpoFIRST to calculate ADDs. If the ADDs are calculated correctly and formatted
properly (see Table S2), users will be able to generate graphs in ExpoKids. The
interpretation of ExpoKids graphs is highly dependent on the quality and
appropriateness of the data input and ADD calculation assumptions for each lifestage
and for each exposure medium. Users must be aware of how their ADD calculations are
made. For example, ExpoFIRST v2.1 has a number of updates compared to
ExpoFIRST v2.0 based on newly available exposure data that change the outcome of
ADD calculations." Users should be aware of how such updates could affect their
interpretations. Being aware of the scope of their question, users can combine the
functionality of ExpoFIRST with the visual graphic capabilities of ExpoKids to compare
aggregate exposure by media both within and across lifestages.

12
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Figure Legend

Figure S1. ExpoKids workflow from data input to graphical outputs of aggregate
exposure by lifestage in ExpoKids: Step 1, identify exposure data for the 10 oral media
included in ExpoFIRST. Exposure data can be identified via a number of sources,
including the PubMed example provided or data collected by a researcher. Step 2,
calculate the lifestage specific ADDs for these oral media data within ExpoFIRST or via
another method. Step 3, organize the ADDs in an Excel file (see Table S2 template).
Step 4, run the ExpoKids tool to generate graphs (see Table S4).

14
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