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This	supplemental	information	provides	further	details	of	the	model,	

parameterization	with	calibration	and	additional	simulation	results.	

	

Population	demographics	

We	considered	age	and	sex	distributions	of	Colombia	for	a	scaled	down	population	

of	10,000	individuals.	These	distributions	are	provided	in	Figure	S1.	

	

	
Figure	S1.	Age-sex	distribution	of	the	population	of	Colombia	derived	from	census	

data	[1].	
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Sexual	encounters	and	partners	

To	implement	the	ZIKV	sexual	transmission	dynamics	in	the	model,	we	considered	

individuals	above	age	of	15,	and	created	partners	in	a	monogamous	context.	The	

frequency	of	sexual	encounters	for	partnered	individuals	was	sampled	from	their	

associated	distributions	corresponding	to	sex	and	age	of	the	individuals.	Figure	S2	

represents	weekly	frequency	of	sexual	encounters	derived	from	a	national	

probability	sample	among	adult	men	and	women	in	the	United	States	[2,3].	

	

	

	
Figure	S2.	Age-dependent	probability	distributions	of	weekly	frequency	of	sexual	

encounters	among	adult	men	and	women.	

	

Distributions	of	mosquito	lifespan	

Using	the	hazard	(logistic	function)	[4],	we	generated	the	distributions	of	mosquito	

lifespan	illustrated	in	Figure	S3.	The	mosquito	lifespan	was	(individually)	sampled	

from	these	distributions	for	high-	and	low-temperature	seasons.	
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Figure	S3.	Distributions	of	mosquitos	lifespan	during	seasons	with:	(A)	high	

temperature	(𝑎 = 0.0018,	𝑏 = 0.3228,	𝑠 = 2.1460)	and	(B)	low	temperature	

(𝑎 = 0.0018,	𝑏 = 0.8496,	𝑠 = 4.2920).	

	

Baseline	transmission	probability	for	symptomatic	infection	

	
Figure	S4.	Calibrated	probabilities	of	ZIKV	transmission	based	on	the	reproduction	

number	and	ratio	of	mosquito	to	human	populations.	
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Simulation	Results	with	𝑹𝟎 = 𝟏.𝟗		
	

	
Figure	S5.	Incidence	of	symptomatic	ZIKV	infection	over	a	2-year	period	for	the	first	

and	second	waves,	when	the	contribution	of	symptomatic	ZIKV	infection	to	disease	

transmission	through	mosquitoes	was	reduced	by	10%	(A1-E1),	30%	(A2-E2),	and	

50%	(A3-E3).	The	relative	transmissibility	of	asymptomatic	infection	is	10%	

(A1,A2,A3),	30%	(B1,B2,B3),	50%	(C1,C2,C3),	70%	(D1,D2,D3)	and	90%	(E1,E2,E3).	

The	red	curve	represents	the	average	of	sample	realizations	for	incidence	curves.	
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Figure	S6.		The	probability	of	a	second	wave	of	ZIKV	outbreak	occurring	as	a	

function	of	the	relative	transmissibility	of	asymptomatic	infection.	Color	bars	

correspond	to	scenarios	in	which	infection	transmission	from	symptomatic	cases	to	

mosquitoes	was	reduced	by	10%	(dark	blue),	30%	(light	blue),	and	50%	(grey).	
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Figure	S7.	Effective	reproduction	number	at	the	end	of	the	first	wave	as	a	function	

of	the	relative	transmissibility	of	asymptomatic	infection.	The	contribution	of	

symptomatic	ZIKV	infection	to	disease	transmission	through	mosquitoes	was	

reduced	by	10%	(A),	30%	(B),	and	50%	(C).	
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Figure	S8.	Attack	rates	(cumulative	incidence	per	10,000)	of	ZIKV	infection	over	a	

2-year	period	for	the	first	and	second	waves,	when	the	contribution	of	symptomatic	

ZIKV	infection	to	disease	transmission	through	mosquitoes	was	reduced	by	10%	

(A1-E1),	30%	(A2-E2),	and	50%	(A3-E3).	The	relative	transmissibility	of	

asymptomatic	infection	is	10%	(A1,A2,A3),	30%	(B1,B2,B3),	50%	(C1,C2,C3),	70%	

(D1,D2,D3)	and	90%	(E1,E2,E3).	The	red	curve	represents	the	mean	attack	rate	in	

each	scenario	within	its	95%	confidence	interval.	
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Figure	S9.	Estimated	range	of	cumulative	incidence	of	sexual	transmission	during	

the	first	wave	of	ZIKV	infection	as	a	function	of	the	relative	transmissibility	of	

asymptomatic	infection,	in	the	absence	of	condom	use	(blue)	and	50%	condom	use	

during	symptomatic	infection	(red).	
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Simulation	Results	with	𝑹𝟎 = 𝟐.𝟖		
	

	
Figure	S10.	Incidence	of	symptomatic	ZIKV	infection	over	a	2-year	period	for	the	

first	and	second	waves,	when	the	contribution	of	symptomatic	ZIKV	infection	to	

disease	transmission	through	mosquitoes	was	reduced	by	10%	(A1-E1),	30%	(A2-

E2),	and	50%	(A3-E3).	The	relative	transmissibility	of	asymptomatic	infection	is	

10%	(A1,A2,A3),	30%	(B1,B2,B3),	50%	(C1,C2,C3),	70%	(D1,D2,D3)	and	90%	

(E1,E2,E3).	The	red	curve	represents	the	average	of	sample	realizations	for	

incidence	curves.	
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Figure	S11.		The	probability	of	a	second	wave	of	ZIKV	outbreak	occurring	as	a	

function	of	the	relative	transmissibility	of	asymptomatic	infection.	Color	bars	

correspond	to	scenarios	in	which	infection	transmission	from	symptomatic	cases	to	

mosquitoes	was	reduced	by	10%	(dark	blue),	30%	(light	blue),	and	50%	(grey).	
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Figure	S12.	Effective	reproduction	number	at	the	end	of	the	first	wave	as	a	function	

of	the	relative	transmissibility	of	asymptomatic	infection.	The	contribution	of	

symptomatic	ZIKV	infection	to	disease	transmission	through	mosquitoes	was	

reduced	by	10%	(A),	30%	(B),	and	50%	(C).	
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Figure	S13.	Attack	rates	(cumulative	incidence	per	10,000)	of	ZIKV	infection	over	a	

2-year	period	for	the	first	and	second	waves,	when	the	contribution	of	symptomatic	

ZIKV	infection	to	disease	transmission	through	mosquitoes	was	reduced	by	10%	

(A1-E1),	30%	(A2-E2),	and	50%	(A3-E3).	The	relative	transmissibility	of	

asymptomatic	infection	is	10%	(A1,A2,A3),	30%	(B1,B2,B3),	50%	(C1,C2,C3),	70%	

(D1,D2,D3)	and	90%	(E1,E2,E3).	The	red	curve	represents	the	mean	attack	rate	in	

each	scenario	within	its	95%	confidence	interval.	
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Figure	S14.	Estimated	range	of	cumulative	incidence	of	sexual	transmission	during	

the	first	wave	of	ZIKV	infection	as	a	function	of	the	relative	transmissibility	of	

asymptomatic	infection,	in	the	absence	of	condom	use	(blue)	and	50%	condom	use	

during	symptomatic	infection	(red).	
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