APPENDIX 
This appendix provides additional technical details about the modelling. 

Model inputs and R0 test

Table A1 summarizes the model inputs taken from the prior differential equation based model [1] for use in the individual-based model.  Figure A1 summarizes the results of our analysis of the R0 achieved in the simulations for the different network structures, which shows how close the models came to using an R0 of 13.  To generate the histograms shown in Figure A1, we assume that all the individuals remain fully susceptible (i.e., in the upper-left state in Figure 2) except patient zero, which implies that all individuals can be infected repeatedly until patient zero moves to the Removed state.  The x-axis gives the number of infections observed before the patient zero goes to the Removed state, and the y-axis gives the proportion of infected cases with this result in the sample of 500 runs. 

Table A1: Summary of model inputs taken from the differential equation based model [1]
	Model input (units)
	Value
	Sources [ref. nos.]
	Notes

	Basic reproductive number,  R0 

	13
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[1-3]
 

	Average number of secondary infections caused by one infection introduced to an entirely susceptible population assuming a  low-income country [1]

	Average duration of infection (days) For fully susceptibles

For recent live

For historic live

For IPV only
	35

7

9

20
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[4-9]
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[5, 10-11]

[6, 12]
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[5, 10-11]

	

	Relative susceptibility (proportion) For fully susceptibles

For recent live

For historic live

For IPV only
	1

0.25

0.8

0.95
	[5, 10]
[5, 10]
	Probability that a partially infectible person in group acquires infection divided by the probability that a fully susceptible person acquires infection in an identical situation [1]

	
	
	
	

	Relative infectiousness (proportion) 

For fully susceptibles

For recent live

For historic live

For IPV only
	1

0.1

0.5

0.75
	[5, 10]
[5, 10]
	Probability that a partially infectible person in a group infects others divided by the probability that a fully susceptible person passes the virus to others in an identical situation [1]

	Average duration of latent period (days)
	2
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[6, 10-11, 13-15]

	

	Average duration of incubation period (days)
	10
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[4, 13, 16]

	Time from infection to onset of paralysis

	Detection trigger for acute flaccid paralysis surveillance (cases) 
	1
	[1]
	

	Half-life of secondary OPV infection rate after the response (days)
	13.1
	[1]
	


Table A2: Summary of results of analyses performed to explore actual R0 implied by different network and input choices used, with mean and standard error from a sample of 500 simulations 
	Network
	R0 mean (standard error)

	differential equation based model
	13

	fully-connected
	 13.36 (0.60)

	random (K=10)
	12.73 (0.59)

	scale-free (K=10, p=0.05)
	13.13 (0.61)

	small-world (K=10)
	 12.7 (0.56)

	all-in-range (K=10)
	13.41 (0.64)

	mixing-site 1 (K=10 )
	12.94 (0.55)

	mixing-site 1 (K=50)
	12.99 (0.59)

	mixing-site 1 (K=100)
	12.97 (0.58)

	mixing-site 2 (K=10)
	13.05 (0.56)

	mixing-site 2 (K=50)
	13.10 (0.66)

	mixing-site 2 (K=100)
	13.23 (0.59)

	mixing-site 3
	13.01 (0.62)


Figure A1:  Histograms of simulations exploring R0 for networks (see Table A2 for summary statistics)
[image: image1.png]0.1

fully-connected

1 6 11 16 21 26 31 36 41 46 51 56




[image: image2.png]0.1

0.05

i

random (K=10)

6 11 16 21 26 31 36 41 46 51 56





[image: image3.png]0.1

scale-free (K=10)

1 6 11 16 21 26 31 36 41 46 51 56




[image: image4.png]0.1

small-world (£=10, p=0.05)

0.05

1 6 11 16 21 26 31 36 41 46 51 56





[image: image5.png]0.1

all-in-range (K=10)

0.05

1 6 11 16 21 26 31 36 41 46 51 56




[image: image6.png]0.1

mixing-site 1 (K=10)

0.05

1 6 11 16 21 26 31 36 41 46 51 56





[image: image7.png]0.1

mixing-site 1 (K=50)

0.05

1 6 11 16 21 26 31 36 41 46 51 56




[image: image8.png]0.1

mixing-site 1 (K=100)

0.05

1 6 11 16 21 26 31 36 41 46 51 56





[image: image9.png]0.1

mixing-site 2 (K=10)

0.05

1 6 11 16 21 26 31 36 41 46 51 56




[image: image10.png]0.1

mixing-site 2 (K=50)

0.05

1 6 11 16 21 26 31 36 41 46 51 56





[image: image11.png]0.1

mixing-site 2 (K=100)

0.05

1 6 11 16 21 26 31 36 41 46 51 56




[image: image12.png]0.1

mixing-site 3

1 6 11 16 21 26 31 36 41 46 51 56





 ADDIN 
References

1.
Duintjer Tebbens RJ, et al. A dynamic model of poliomyelitis outbreaks: Learning from the past to help inform the future. Am J Epidemiol 2005; 162:358-372.

2.
Patriarca PA SR, Oostvogel PM. Outbreaks of paralytic poliomyelitis, 1976–1995. J Infect Dis 1997; 175:S165-172.

3.
Fine PEM CI. Transmissibility and persistence of oral poliovirus vaccine viruses: Implications for the global poliomyelitis eradication initiative. London UKIDEU, Department of Infectious and Tropical Diseases, editor. London School of Hygiene and Tropical Medicine1998.

4.
Fine PE SR, Orenstein WA. Stopping a polio outbreak in the post-eradication era. Dev Biol 2001:129-147.

5.
Ghendon YZ SI. Comparison of the resistance of the intestinal tract to poliomyelitis virus (sabin's strains) in persons after naturally and experimentally acquired immunity. Acta Virol 1961; 5:265–273.

6.
Alexander JP Jr GHJ, Pallansch MA. Duration of poliovirus excretion and its implications for acute flaccid paralysis surveillance: A review of the literature. J Infect Dis 1997; 175:S176-182.

7.
Gelfland HM, et al. Studies on the development of natural immunity to poliomyelitis in louisiana. Ii. Description and analysis of episodes of infection observed in study group households. Am J Hyg 1957; 65:367–385.

8.
Buonagurio DA, et al. Direct detection of sabin poliovirus vaccine strains in stool specimens of first-dose vaccinees by a sensitive reverse transcription-pcr method. J Clin Microbiol 1999; 37:283–289.

9.
Samoilovich E, et al. Serotype-specific mucosal immune response and subsequent poliovirus replication in vaccinated children.  J Med Virol 2003; 71:274-280.

10.
Onorato IM, et al. Mucosal immunity induced by enhanced-potency inactivated and oral polio vaccines. J Infect Dis 1991; 163:1-6.

11.
Modlin JF, et al. Humoral and mucosal immunity in infants induced by three sequential inactivated poliovirus vaccine-live attenuated oral poliovirus vaccine immunization schedules. Baltimore Area Polio Vaccine Study GroupJ Infect Dis 1997; 175:s228-234.

12.
Kaul D OP. Mucosal responses to parenteral and mucosal vaccines. Dev Biol Stand 1998; 95:141–146.

13.
Poliomyelitis. RS. (immunological basis for immunization series, no. 6). Geneva, Switzerland:: World Health Organization1993. Report No.: Report no. WHO/EPI/Gen/93.16.

14.
Eichner M DK. Eradication of poliomyelitis: When can one be sure that polio virus transmission has been terminated? Am J Epidemiol 1996; 143:816–822.

15.
Elveback L, et al. Stochastic twoagent epidemic simulation models for a community of families. Am J Epidemiol 1971; 93:267–280.

16.
Horstmann DM PJ. The incubation period in human poliomyelitis and its implications. JAMA 1947; 135:11–14.



