INSTRUCTIONS FOR USE

PRODUCTS 3.11

Background

FSIS conducted risk assessments for Salmonella Enteritidis in shell eggs and Salmonella
spp. in liquid egg products. Two models were created as part of the assessments, one for
the shell eggs and one for liquid egg products. The instructions below explain how to run
the model created for liquid egg products. The model is included in an Excel workbook
titled “Products311.xls.”

In brief, Products 3.11 models estimates illness from Salmonella in liquid eggs. It does so
by first estimating the number of Salmonella cells in liquid egg products. Next,
“pasteurization” is modeled by inputting a logio reduction value (this value refers to the
reduction of Salmonella cells). After “pasteurization, the effect of egg product storage
and further heat treatment (cooking) is modeled. Finally, consumption of egg products is
estimated and a dose-response function is added to estimate the likelihood of illness and
translate this likelihood into total illnesses/year in the U.S. A full description of the model
may be found in the Risk Characterization chapter of the risk assessment report.

Opening the model

e On the accompanying disk find an Excel file titled “Products311.xls.”
e Without any other programs open on your computer, double click on the file

e You should be given a box with three options, i.e. “Disable Macros,” “Enable
Macros,” and “More Info” — Select “Enable Macros”

'D\WavnesFiles\Projects\Current, SERA
RevisioniModels\Products) CurrentMadeliProducts311. x5’ contains macros,

Macros may contain viruses, Ik is usually safe to disable macros, buk if the
mactos are leqitimate, you might lose some Functionality:,

| Disable Macros | Enable Macros | More Info |

o If you do not see this message on your screen, the security settings in your
version of Excel are likely too high. To change this, in Excel select
“Tools” followed by “Macro” followed by “Security.” Select the
“Medium” option and click “OK.”
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Security

Trusted Sources

" High. ©nly signed macros from trusted sources will be allowed
to run, Unsigned macros are automatically disabled,

% Medium. You can choose whether or ok to run potentially
unsafe macros,

" Low {not recommended). You are not prokecked Fram
potentially unsafe macros, Use this setting only if you have
wirus scanning software installed, or vou have checked the
safety of all documents yvou open.

Mo virus scanner inskalled.

a4 | Cancel ‘

e You will see a Welcome box with a picture of a chicken. Click the box in the
lower left to continue

Welcome 2 |

Salmoneffa in Liquid Egg Products Model

USDA, FSIS, Office of Public Health Science,
Risk Assessment Division

Click

here to | /& ! .
continue [ | .~ Version 3.11
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The Summary Sheet

e You will see a table and graph. The table presents values from the last model
simulation while the graph shows a picture of model stability.
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0 In the table, reading down from row 10:

e Cell D10 shows the number of model iterations. Each iteration
represents one estimate. The model is typically run 5,000 times to
achieve stable results (more below)

e Cell D11 shows the estimated number of annual illnesses

e Cell D12 shows the number of servings from which those illnesses
were estimated to result

e Cells B15-B21 show the seven categories of egg products modeled

e Cells C15-C21 show the levels of pasteurization and are expressed in
units of logso reduction of Salmonella (the values shown here, i.e. -5
for egg whites, -5.9 for whole egg, etc. are estimates based on current
time-temp regulations set forth by FSIS

e Cells D15-D21 show the estimated number of illnesses by product,
given the levels of pasteurization shown in cells C15-C21
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e Cell D23 shows the model’s convergence (more below)
e Cells D25-D31 describe the model’s performance

o0 The graph plots Estimated IlInesses vs. Completed Iterations. The estimate
of illnesses after each iteration is calculated as if the model was run for
that many iterations. In the figure below the model estimated about 8000
illnesses after it was run for 10 iterations. After 100 iterations, the model
estimated about 16,000 illnesses.

e |t shows that the model becomes more “stable” as it completes
additional iterations.
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Input Parameters

Model parameters may be changed by the user. This is allowed so that the user of the
model may examine various scenarios about risk.

e On the summary sheet, click on “Click Here to Input Values for Model”

Bl Microsoft Excel - Products311 E@@
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e You will now see a window titled “Input Parameters”

Input Parameters

Consumption Cooking Dose Response Product Fractions
Model Settings I Pasteurization ] Initial Levels \ Growth ‘ Storage

Simulation Settings Output
Gererate a line by line listing Checking this box substantizlly

Model 100 el e e il increases the final workbook
iterations {anly if model iterations st size l(abogt 7 megabytes per
Random ’7? at 2,500 or less) lpD |terat|0ns, and slows the
simulation (about 40%)

seed

List estimates of illnesses

frorm individual product types

fonly if model iterations set

at 30,000 aor less)

— Convergence

Check for convergence every 100 jterations.
Model conzsidered converged when S consecutive checks

result in a change of less than 0.5 g%,

- Advanced Options

T
Autostop when model converges from SimSettings : Run :
idizables line by line listing) B warksheet that have not |  Model
{maximum 100,000 iterations) beeri run figrores other

settings in this form)

e This window has a set of tabbed pages.

e First, select the tab titled “Consumption”

Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth | Storage
Consumption Cooking \ Dose Response \ Product Fractions

0 Then click on the secondary tab for “Serving Fractions.” You should now
see a yellow box titled “Serving Fractions”

e The left-hand side of the chart lists the types of products consumed.
These are: EggUC (undercooked eggs), BevUC (undercooked egg-
containing beverages), and IngUC (undercooked egg-containing foods,
e.g. cakes). The next three product types are the same except that they
are “well-cooked” (WC)
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e The first column of values represents the serving fractions for each
product type. For example, EggUC (undercooked) eggs represent
10.9% of all egg products consumed.

e The second column simply provides a cumulative total of serving
fractions. Note that unless the total for this column is equal to 1, the
model may not run correctly. In other words, if you adjust the serving
fraction for one product, make sure you also adjust it for others so that
the cumulative total is 1.

Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth - Storage
Consumption Cooking | Dose Response | Product Fractions

Serving Size

Serving Fractions

Total Servings Serving Fractions

Fraction Cumul

EggUc
==
InguC
EggiiiC
BT
Ingwiz

0,109
0.001

0,109
0.100

0.109
0.016
0.000

0.219
0,235
0,235

1

0,765

Run
Model

0 Now, in the upper left of the “Consumption” window, click on “Serving
Size”

e You should now see a tan box

e Locate the 50" percentile on the left-most column

e Reading across the table indicates an average serving of EgguC
(undercooked eggs) contains 77 grams of egg product; an average

serving of BevUC (undercooked-egg containing beverage) contains
191 grams; and so forth



Risk Assessments of Salmonella Enteritidis in Shell Eggs
and Salmonella spp. in Liquid Egg Products

Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth | Storage
Consumption ] Cooking | Dose Response ] Product Fractions
Serving Size Serving Size

m Percentile EgguC BevUC IngUC  EggWC  BewvWwC IngWc

_— | n.os | 24 | 71| Sl oall T Al 1

SRR | (o010 | 3. | o | 2| 34| o] 1
(020 [ w2 =22 [ 4 a1 =2 3
(030 | a5 | 127 | sl asl iyl s
[ 040 | w0 | 22| 7| sz | 122 | 6
[ 050 [ 7 [ 1 [ e 7 [ 1] o
[ 060 | g2 | 19| w/| e | 19| 13
[ 070 | 86 | 254 | 12| e | 254 | =22
[ 080 | a4 | 254 | 16| 94| 24| a5
[0o0 | 138 | 254 | 25 | 13 | 2=4 | 1o
[ 0os | 170 | 286 | 40 | 173 | 26 | 164
(097 | 175 | 286 | s5 | 188 | 288 | 23 RUN
[ 098 | 2o0 | 286 | e | 221 | 286 | 2ms Model
[ 099 | 2oz | 2 | 111 | 21 | = | zmo
[ 0.009 | a0 | =z | 221 | @0 | =z | e3m
[ 100 | 410 | a3m2 | 04 | 410 | 3m2 | oo

o Now click on “Total Servings” in the upper left of the “Consumption”
window

Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth
Consumption ‘ Cooking | Dose Response | Product

Serving Size
Serving Fractions

Tatal Servings

Total Servings

Total Annual

Servings of Egg 47,249,212,770]

Products in U.S.

e This is the number of servings of egg product consumed per annum in
the U.S.
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e Second, click on “Cooking”

o You should now see a blue box

Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth | Storage
Consumption Cooking Dose Response ] Product Fractions

- Cooking

0.l | ooz | | ooz | ooz | |

1 0 0
| a0 [ o5t ] 1] osil] osi ]l o o
| 61 | 1 1 1 1M oM o
| 120 | N 1§ § :§ 1§

Run
Model

e The left-most column shows log;o reduction of Salmonella due to
cooking

e The remainder of the table shows the cumulative fraction of
product for each logso reduction

e Thus, the values listed under EggUC indicate that 2% of this
products undergoes no log reductions due to cooking (0.02
cumulative), 49% undergoes 4.9 log reductions (0.51 cumulative),
and 49% undergoes 6.1 log reductions (1.00 cumulative).

e Third, click on “Dose-Response”

0 The green box gives the alpha and beta parameters for the beta-poisson
Salmonella dose-response model developed by the World Health
Organization. More information about the model is available from
http://www.who.int/foodsafety/publications/micro/salmonella/en/
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Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth | Storage
Consumption \ Cooking Dose Response Product Fractions

Dose Response Parameters

Dose response
parameters for the
beta-Poisson function

Alpha 0.1324
pata 51.45

e Fourth, click on “Product Fractions”

Input Parameters

Model Settings | Pasteurization | Initial Levels | Growth | Storage
Consumption | Cooking | Dose Response Product Fractions

- Product Fractions

Fraction Curnul
=
ihels | 0.455
ok | 5%

Wihole 10% salt | 0.127
Whale 10% sugar | 0.127

Yalk 109 salf | 0.051
ok 10% sugar | 9.047

Run
Model

0 The left column in the pink box indicates the fraction of egg product
consumption attributed to specific products. For instance, consumption of
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products made with egg white comprises 16.9% of all egg product
consumption

0 The second column simply provides a cumulative total of product

fractions. Note that unless the total for this column is equal to 1, the
model may not run correctly.

e Fifth, click on “Storage”

Input Parameters

Consumption - Cooking Dose Response Product Fractions
Model Settings \ Pasteurization \ Initial Levels \ Growth ~ Storage

Storage Inputs
Egg ‘White Whiole Egg Egg raolk

Pin Picl 1= Iin Iid (GEYS Iin 1s] Mla

Days in refrigerated storage. | 2001 10.00] 22.00| 200| ssof 13.00] 200] ssof 1100
Reffigerator temperature ¢y | 000 | 3.33| 444| 000| 333] 444 000| 222] 444
| o0z2| 004| 017| o002| oo4| 017] oozl oo4| oa7
| 1556] z1.11] 26687 1556 2111 2667 1556 2111 2667

Days at room temperature

Roorm termperature ()

Fraction of productatroom | npz | nos| ool ooe| oos| ouol oozl oos| oao
temperature

These are parameters to a Pert distribution that describe the variability in how long eqgs are stored
in refrigerators and at room temperature and what those termperatures are.

Run
Model

0 The blue box shows storage parameters for the three product types for
which information is known

o0 Reading across the top row, for instance, we see that Egg White is stored
for a minimum of 2 days, an average of 10 days, and a maximum of 22
days.
e Sixth, click on “Growth”
0 The gray box shows information about the growth model developed for

this risk assessment. More information about the growth model may be
found in Annex E of the report

10
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0 Tabs in the upper left allow you to view model parameters for growth in
egg yolk and in egg albumen

Input Parameters

Consumption Cooking Dose Response Product Fractions
Model Settings ] Pasteurization ] Initial Levels Growth | Storage

 Growth Parameters

Alburnen
Yolk
s i Time increrment
alburmen Growth Parameters i hours
Pararmeters Yalue .
=0 0,383
MFD 7,199
e IMode|
g 0.003320 Stochastic W

Omega 5 Growth

Accumulate
lag fram 'l Run
stage to stage Model

e Seventh, click on “Initial Levels”

Input Parameters

Consumption Cooking Dose Response Product Fractions
Model Settings | Pasteurization  Initial Levels | Growth | Storage

- Inputs for Initial Levels

C - location

parameter

0.057
E 0,236 5.433

Run
Model

11
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0 The purple box shows values for “u” and “s” of the transformed Weibull
for estimating Salmonella levels in Egg White, Egg Yolk, and Egg Whole.
Detailed information about the Weibull and Initial Level parameters may
be found in Annex F

e Eighth, click on “Pasteurization”

Input Parameters

Consumption - Cooking Dose Response Product Fractions
Model Settings  Pasteurization | Initial Levels ] Growth ‘ Storage

i~ Baseline Values i~ Pasteurization Scenarios
white | -5.0] Model a set of pasteurization Checking this box 5150
scenarios in addition to the. [ disables the line by
Whaole -5.9 baseline scenario line option in Model
vok 5.5 Parameters because
Enter the values to model, then it requires rultiple
Whole 10% salt 6.0 select each scenario to model simulations

whole 10% sugar | 2.0
Yol 10% salt | 72
Yolk 10% sugar | ~12.4

Do not run iterations if the pasteurization
value for a product is less than -1z

log¢10). This speeds up the model by
skipping scenarios in which no bacteria
would survive pasteurization.

Run
If you wish 1o ensure that all scenarios Model
are run, set this to a value less than the
lowest baseline pasteurization value.

E EEEEEREEEEREE

[e]efee]slele] el

0 The orange box in the upper left-hand corner shows pasteurization values
for each of the egg product categories in the model. The units of the values
are logso reductions of Salmonella

e The default values given are those expected from current FSIS time-
temperature regulations for egg products

0 Inthe red box in the lower left you will see the model is set not to run
iterations if the pasteurization value is less than -12. The reason for this is
because any value less than -12 results in the same result, i.e. 0 estimated
illnesses

0 The red box to the right enables you to use one pasteurization level for all
products

12



Risk Assessments of Salmonella Enteritidis in Shell Eggs
and Salmonella spp. in Liquid Egg Products

¢ By checking the box at the top, you may choose any of the
pasteurization values given, from -9 to -8.

e Lastly, click on “Model Settings”

Input Parameters

Consumption - Cooking Dose Response Product Fractions
Model Settings | Pasteurization | Initial Levels | Growth | Storage

Simulation Settings Output

Generate a line by ling listing  Checking this box substantially
Model 100] el e e e increases the final workbook
iterations {only if mode! iterations set I spe .(abugt 7 megabytes per
Random ’7? at 2,500 or less) 1DD |ter_at|0ns, and slows the
i sirulation (about 40%:)

List estimates of illnesses

firorm individual product types -
fonly if model iterations set

at 30,000 or less)

— Convergence
Check for convergence every 100 jterations.
Model considered converged when 5 consecutive checks - Advanced Options
result in a change of less than 0.5 g,
Simulate all scenarios
Autostop when model converges fram SimSettings Run
{disables line by line listing) = worksheet that have not | Model
{maximum 100,000 iterations) been run (gnores other

settings in this form)

0 You are now back to the first page that appeared when you selected “Click
Here to Input Values for Model”

0 The yellow box in the upper left allows you to set the number of iterations
and random seed value

Simulation Settings

Model IDU|

iterations

Randarn 7

seed

e Running 100 iterations will take about 5-10 minutes on most
computers

e 10 iterations can be run in about a minute

13



Instructions for running model Products311.xls

e Remember that model stability increases with the number of
iterations run; therefore, the user must balance estimate accuracy
for model run time

0 We typically run 5,000 iterations to achieve model stability

e The random seed value refers to the number first drawn by Excel
in running the model

0 A model run with a random seed of 7 for 1,000 iterations,
for instance, should always yield the same result
0 By changing the random see we can examine the model

e Changes in the random seed value should not
significantly affect the model result

0 The green box in the lower left shows values used to determine
convergence

Convergence
Check for convergence every 100 terations.
Model considered converged when 3 consecutive checks

result in & change of less than 0.3 %,

Autostop when modsl converges
(disables line by line listing) [
{maximum 100,000 iterations)

e As the default, the model is said to “converge” if 5 consecutive
sets of 100 iterations yield results within 0.05% of each other.

0 The blue box in the upper right allows you to examine outputs and
intermediate outputs more closely by capturing information in the
worksheets labeled “Results1” through “Results7.” Workbook size can
increase substantially by checking the line by line listing box.

Qutput
Generate a line by line listing Checking this box substantially
of all intermediate results increases the final warkboaok
(only if model iterations set i _(abogt 7 megabytes per
at 2,500 or less) 100 iterations, and slows the

simulation {about 40%)

List estimates of illnesses
from individual product types
(only if model iterations set
at 30,000 or less)

0 The red box in the lower right gives the user an option of setting up model
simulations in a worksheet named “SimSettings.” If this option is

14
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checked, the program looks for simulations that have not been run in the
SimSettings workbook, runs them, and stores the output in SimSettings.
Input parameters from the input parameters window are ignored.
This option allows for many simulations to be set up and then run

unattended.

Advanced Options

Simulate all scenarios
from SimSettings
warksheet that have not [
been run {ignores other
settings in this form)

Running the Model

e Once the user is satisfied with the input parameter values, the model is ready to
run. Before beginning a simulation, try a trial run; make sure under “Simulation
Settings” the number of model iterations is set to 10.

e Click “Run Model”

e As the model runs you will see a window titled “Simulation Progress”

The purple box in the
upper left of the
window gives a
snapshot of the results
from each completed
iteration

imulation Progress

[ Egg Product | PF [Illness |

White|] 5.0
Whole] -5.9

Yolk| -55
| Whole 10%salt] 60
4 | Whole 10% sugar| -42.0
Yolk 10% salt] -7.2
Yolk 10% sugar| -124

The pink box at the
lower left shows the
number of iterations
completed and the
number left to
complete

Total Ilinesses

\ Iterations \ \ Convergence |
Completed Iterations | | Ilinesses | |% change
Remaining

Total

The red bar moving
left to right across the
top of the window
indicates the progress
of the model. In this
instance, because we
have set the model
iterations to 10, the
model is 10%
completed when 1
iteration has been run

The green box at the
lower right shows
information about
model convergence

e NOTE: under Excel XP, it is common for the “Simulation Progress” window to
lose “focus.” This may happen when another window is selected either by the user
or as the result of some other action by the computer. When this happens the
“Simulation Progress” window will cease showing updates. It may also simple

15
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appear as a blank window. Nevertheless, the simulation will continue to run until
finished. This problem does not appear to occur under Excel 2000.

Viewing Model Results

e When the model is finished running the Simulation Progress window will
automatically close and you will see a new Summary Sheet

e The Summary Sheet is similar to that described above beginning on page 1 of this
document

o If the model was run with the default input parameters at 10 iterations with
a random seed value of 7, you should see the following results:

:ﬂSummary rasuits from last simulation

Total tteratiohs 10
Tatal linesses estimated a517
Frarm total senings of 47 249 12 770
Simulation of individual products
Products Pasteurization llinesses
White -5 5 464
YWhole -5.9 1,690
Yok A5 732
Whole 10%0 salt -5 718
Whole 10% sugar -4 a
Yol T0% saft SF2 14
Yol 10% sugar -12.4 a
Convergence
Consecutive checks below threshoid | a
Performance
Time stmulation ended | 9192005 158:31
Time simulation began | 9/19/2005 158:350
Total time for sirnwlation 0:01:17
Secands per feration /.70
Contaminated senings simwlated 1,680
Seconds per sehing 0.045583
Sehings par second 218
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