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Logistic?} Beta—Poisson® &g HEAH F—ul8g 7o) o]y mdor}
%41 VAT AHRsN F2 AEHE §F-ug mde o
Model name Function(Probability) Parameters

Exponential

r#=N

1—exp”

r=model parameter specific for each

pathogens
N=dose(cfu)

Beta—Poisson

1-[1+N/B)]1°

a,B= Beta distribution
N=dose(cfu)

Weibull

—ax*N"b

1—exp

a=model(infective) parameter
b=model(shape) parameter
N=dose(cfu)

Weibull~-Gamma

1-[1+N"/B)]™°

a,B= Beta distribution
b=model(shape) parameter
N=dose(cfu)

Logistic

1/(1+exp(a—b=*in(N))

a=model(infective) parameter
b=model(shape) parameter
N=dose(cfu)

Log—logistic

P
BALL+(1-b)/blexp(—aN—x)

a, b, x=model(infective) parameters

N=dose(log cfu)

a, B, p, M

P = . )
Sing—Hit (1=3F (@ m,at B, Viog=/m))# (1 —mi)del(mfectlve)'parame.ters
(14 V=) oFi=hypergeometric function
e Vine=dose(cfu)
a=model(intercept) parameter
b=model(shape) parameter
Gompertz P = 1—expl—exp(a+bf(N))] £(x) =function of dose
N=dose(cfu)
o X (threshod) EEE UA ddFd H|Ax Rdo] vd WYHo] AL
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Time (hours)

log (N, logip cfu/g) : Log count of bacteria at time(in hours) t

A (logio cfu/g) = Asymptotic log count of bacteria as time decrease indefinitely(i.e.,
initial level of bacteria)

C (logio cfu/g) = Asymptotic amount of growth that occurs as t increase
indefinitely(i.e., number of log cycles of growth)

M (h) = Time at which the absolute growth rate is maximal

B [(logio cfu/g)/h]l = Relative growth rate at M

o] & 292 /]l Exponential growth rate, Generation time, Lag phase duration,
Maximum population densityE 4% 232 Yehyed), ols 238 7] Y3 Ady
AabAle o1 7

Exponential growth rate (logjo cfu/g/h) = BC/exp
Generation time (h) = log10(2)exp/BC

Lag phase duration (h) = M~(1/B)

Maximum population density (logiy cfu/g) = A + C
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O L. monocytogenes®@ dose—response =2

Dose—response models

parameter

references

—Illustration in exposure

Sweden r = 5.6 x 107 1°
(Lindquist,westoo.2000)

. ' r=1.8x10""°
PX:po?inZ_a,l,D —Including potential for Lindqvist (2004)
growth
r=8x10" 12
r=15.6x10""°
E xponential (Lindgvist, westoo 2000) Kaarina Aarnisalo
P=1—¢ " r=1.6x10"6 et. al.(2008)
(Maijala et. al. 2001)
Us r=1.76x10" "
(chenetal.2003)
Heejeong et. al.
Exponential Garmany r = 1.18 x 107 * (2081) ;
= 1= P (Buchananetal. 1997)
P=1—e¢

log—logistic

a= —6.446 <10 *

Smithe et. al.

Weibull — Gammad
pP=1-[1+(D")/8]"°

B8= 10" — highriskpopulation
10128 — low risk population

P= b=0.5

B/11+(1=b)/ble” *¥P~V X =8.45x10"” (2008)
r=56x10""

Exponential _

P=1—¢" ?: 201245 Lindgvist et. al.

(2000)

Exponential B s #3 Pouillot et. al.
Pe1—¢ P r=1.4X10 °,2.6 <10 (2009)
nonhuman
a=0.65
e 5 . .
logistic b N Williams et. al.
P=1/1+e¢ P70 . , 2009
/1e guineu pig ( )
a=0.65
b=—10.094
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Dose—response models parameter references
Beta— Poisson a= 0.2767 Maijala et. al.
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bxponential r=1.2x10"%,

' 3.9x107° Havelaar et. al,
ta— Po1i
Beta ozs;)on o= 0.261 (2001)
P=1-—[1+2] @ 8 = 769
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L 9.32F 09
M5.58E~07
H2.05E—04
) ] ')"1 ,7‘2 -
EXp(menéqul7 L 1.00F-08,9.00£—09
P=1—¢""’

two — subpopul ation exponention
P=f(1—e ")+ (1—f)1—e ")

B e ta— Poisson

M5.58FE—07,5.58 E~07
H5.00F—02,8.64F—05

o, 3=
L931E+4,9.99FE+ 12

Heejeong et. al.
(2001)

1 Dia M9.21E+3,1.65E+10
pP=1-[1+ 6] H157TE—1,9.17
L=low
M=moderate
H=high
Beta— Poisson a= 0.4047 Mokhtari et.
P=1-[1+D/g]" B = 5587 al.(2006)
Be ta—POissl;m a=0.33 Bemrah et. al.
P= 1—[”73—} 8 = 139.9 (2003)

Sing — hit
Pill: (1 - 2F1 (aﬂ"va + /87“ CVing/r))
X (1= 1+ ncV;,)")

a=853x107°

B=3.14x 10"

o= 8.23x10°

n=6.90 < 10"

o1 = hypergeometric
Sfunction

Ving = Volume ingested

Teunis et. al.
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O Campylobacter spp.®# dose—response X3

Dose—response models parameter references
_ Beta—Poisson,
ﬁej‘;:ﬁofg/n - Betabinomial
B s o= 0.145
Betabinomial g =159
pe - L+ Ihtp) Sigmoidal Nauta et. al.
I'a+p+n)I () (1n<0.99)) (2009)
_ \In(0.01)
Sigmoidal = T (Dy5)
1 i)
Pln) = D \e (h'l (Dg.o1) )
( 7;“) +1 I' is the Euler's Gamma function
" is the discrete dose
Beta—Pois%m o= 0.145 Smeets
pP=1-[1+21"" B =159 et. al. (2008)
Beta— Poisson o= 0.145 Anderson et. al.
P=1-11+D/p]" ¢ 8 = 7.59 (2001)
Beta— Poisson o= 0.145 Nauta et. al.
P=1-1+D/g]° B = 17.59 (2009)
. Uyttendaele et.
Beta— Poisson o= 0.21 al
P=1-14+D/p]" ¢ 8 = 59.95

(2006)
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O Escherichia coli O157:H7#8 dose—response =2

Dose—response models parameter references
Exponential
P=1—¢""P r=1.6x10"
Beta—poisson o= 0.49 Haas et. al. {(2000)

D

PZIM[l‘F(N )X(zl/(y_l)]—a N50:596><10
50
Beta— Poisson a=10.22, Powell et. al.
P=1-[1+D/g] ¢ B=18.7x10° (2000)
Haas
- 5
Beta—poisson Nso 5459'96><10
O(: . N (s
le_[lJr(Al/) ) (2 — 1))@ Crochett Norval et. al (2001)
%0 Ny = 1.13 % 10°
a=0.16
. E xponential
Bxponential Binomialr=0.00113
P=1-e¢"’ Beta  r=0.000332

exact Beta— Poisson
P(D,a,0)=1— Fla,a+ p,— D)

B e ta— Poisson

Fxact Beta — Poisson
a = 0.0565
B = 2.5487

Norval et. al.
(2005)

D, Beta — Poisson
pP=1-Q1+-5 a=0.0571
£=2.2183
Beta— Poisson a=0.0571 Signorini et. al.
P=1-[1+D/p] f=2.2183 (2009)
0—5age Deli o
B s elignette—Muller
Single — hit r=1.2x10 ot al
1 (1D >, al.
P=1=0-r) 5—10age

r=24x10"*

(2008)

Single — hit
P=1-[1+D/g]"*

Pupils

a = 0.0844
[5=1.442
Teachers
o =10.0496
[ =1.001

Teunis et. al.
(2004)
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O 718t AFE QA FAHA dose—response 2

Pathogens Dose—response parameter references
Beta—Poisson
GP exposed to ATCC 6605—
strain @ = 0.549, Ny, = 28.472
Exponential
GP exposed to Vollum strain
k=7.51x10"°
%foln_“:?ﬁf RM data k=7.16x10"°
GP, vollum strain, 1um aerosol
Bacillus Be_ta—poissoz e » k=1.65%10""° Bartrand
| PRI G x @Y =D Gp, ATCC strain pooled with et. al.
anthracis 50
RM k=7.15x10"°¢ (2008)
log probit *GP~—guinera pigs
P=¢>(32~><lnil) RM—
y q rhesus monkey
log probic
¢ is the probit slope
¢ is the scale parameter
denotes the normal
cumulative distribution
function
E xponential r=0.02 Navier et.
Giardia P=1—¢"P ’ al. (2006)
E xponential =505 Ryu et. al.
p=1-c"" ' (2007)
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yeose Weibull and Biphasic models v
Yoon, K.S.,
broth, & V. parahaemolyticus Sotrlr;iirtrzo’ot Iﬁvggl model, et, al.,
4 © (2008)
modified Gompertz model, Kim, Y.W.,
broth, oyster V. parahaemolyticus | Davey model, Square—root et, al.,
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