Supplementary Materials
Supplementary methods
Data
An overview of the datasets used in this study can be found in Table S1.
Epidemiological data. We used two epidemiological datasets in this study. The first includes an anonymized line list on suspected and laboratory-confirmed cases of Zika virus disease (ZVD) reported to Sivigila between 2015 and 2017. Event codes included 895 for suspected or confirmed ZVD, 725 for neurological syndrome probably associated with Zika virus (ZIKV), and 549 for extreme maternal morbidity associated with ZIKV. Suspected cases included individuals who were reported to Sivigila with symptoms of ZVD. Laboratory-confirmed cases were patients who had clinical symptoms and tested positive for ZIKV on reverse transcriptase-PCR assay [1]. Information related to public health events in Colombia is generated from the local levels by health service providers. There are about 14,000 institutional, municipal, departmental, or national reporting bodies in the country. In 2015, ZVD was added to the list of notifiable conditions. Each week these data are aggregated and published [1].
Information on 106,033 ZVD cases was available at administrative level 1 (department) after removing cases that had Bogotá recorded as the location of likely infection (extremely unlikely, due to high altitude and low temperature) or missing. We further excluded cases with missing information on city location which resulted in 105,152 ZVD cases. 
As we could not model all cities that reported ZVD cases (N = 849) using the framework chosen for this study, we decided to focus only on the capital cities. To determine which of the remaining 31 capital cities were at risk of arbovirus transmission (cases from Bogotá were already excluded), we used a report by Colombia’s Ministry of Health on the nationwide patterns of dengue endemicity. Criteria for level of dengue endemicity included trends of reported cases over time, number of circulating serotypes, age range of cases, and the presence of dengue hemorrhagic fever (severe dengue) from 2008 to 2013 [2]. Tunja, Pasto, and Manizales were classified as non-endemic and were excluded from the present analysis; all three capital cities are located between 2,160-2,810 m above sea level. The locations and elevations of the remaining 28 capital cities can be found in Figure 1 of the main text. After restricting the data to these cities, 54,737 ZVD cases remained. 
The data were further aggregated by week based on either date of symptom onset or date of notification. There were 97 weeks of ZVD surveillance data, from the week ending August 15, 2015 to that ending June 17, 2017.
The other dataset consists of an anonymized line list on 418 patients with neurological complications (NC) and recent history of febrile illness compatible with ZVD. It includes those with Guillain-Barré syndrome (GBS) as well as similar conditions (i.e. myelitis and meningoencephalitis) but excludes cases with microcephaly and other birth defects. Four cases in this dataset had laboratory confirmation of ZIKV infection. 
Medical records of patients with NC were reviewed using case definitions from the Brighton Collaboration Working Group for GBS, myelitis, encephalitis, and acute disseminated encephalomyelitis [3, 4]. With the aim of improving comparability of vaccine safety data, the Brighton Collaboration developed standard case definitions and guidelines for neurologic adverse events following immunization. The criteria could be applied to a variety of settings, including across geographical regions as well as different levels of healthcare quality and access. Case definitions are organized according to three levels of diagnostic certainty, from Level 1 (most certain) to Level 3 (least certain) [5]. Patients that did not meet Brighton case definition criteria 1-3 were excluded from the dataset. After removing imported cases and cases with unknown department location, 406 patients remained for analysis. After further restricting the data to capital cities at risk of arbovirus transmission, 212 patients remained.
Both date of symptom onset of NC and date of notification were available for all cases in the NC dataset. Dates corresponding to symptom onset spanned 122 weeks, from the week ending July 4, 2015 to that ending October 28, 2017. Notification dates spanned 108 weeks, from the week ending October 17, 2015 to that ending November 4, 2017. Data were aggregated by week. 
Serological data. Nouvellet et al. conducted a household-based seroprevalence study in four Colombian cities located in different transmission areas from October to December of 2016 [6]. Using multistage probabilistic sampling, they obtained a total sample size in excess of 2,400 participants between 2-45 years of age. Past infection by chikungunya virus, dengue virus, and ZIKV was determined by testing for immunoglobulin G (IgG) antibodies using a multiplex recombinant antigen-based microsphere immunoassay [6]. Although the seroprevalence estimates from the study were sex-specific, no differences were found between males and females, and sex was not significant in a statistical analysis of risk factors (personal communication). No relationship between age and exposure to chikungunya virus or ZIKV was found. Tables S2-S3 show epidemiological and demographic data by sex and age group, respectively, for the 28 cities. 
Demographic data. We obtained population projections derived from the 2005 Census for 2016 from DANE, Colombia’s National Administrative Department of Statistics, including breakdowns by sex and age group. The reliability of the demographic data is a limitation of this study; inaccuracy in population projections could impact the estimated reporting rates. For example, if a particular city had a smaller population size than the projected population size, then the observed reporting rate would appear to be smaller.
Bayesian hierarchical model
The following prior distributions were used (rounded to the nearest tenth) for the IARs in the cities with seroprevalence data,
		
	                         	
For cities without seroprevalence data, we used a Beta(1,1), or uniform, prior distribution for the IARs. 
Sensitivity analyses
As a sensitivity analysis, we also ran the model using a Beta(2,2) prior distribution for 
 in cities without seroprevalence data. This prior distribution lightly constrains the estimates as 50% of the expected values are between 0.33 and 0.67.
We also partially pooled  to reduce uncertainty in the IAR estimates. We used the 
method of moments to choose  and  values for the beta distribution that corresponded to the lower limit of the 95% CI for the city with the lowest seroprevalence and the upper limit of the 95% CI for the city with the highest seroprevalence. Medellín had the lowest seroprevalence with a lower 95% CI of 0.048, while Sincelejo had the highest seroprevalence with an upper 95% CI of 0.696. These prior distributions are informed from the full range of seroprevalence across the four cities in the study conducted by Nouvellet et al.[6] There is an inherent assumption with this approach that the cities in the seroprevalence study are representative of all 24 cities without seroprevalence data. This would not be the case if, for example, Medellín had not been included in the study. We obtained the values 2.91 for  and 4.92 for .
We also performed a sensitivity analysis that involved removing the 
hyperprior distributions for  and  and instead using prior distributions that were informed from other studies in the literature. Table S4 lists relevant parameter estimates from the ZIKV epidemic. Most of the studies are modeling studies from Colombia. We expected the estimates for the number of ZIKV-associated NC cases reported per 10,000 ZIKV infections from other Colombian studies to be overestimated because authors used initial reports of GBS in the country. A few hundred NC cases were removed from official counts after a verification process. Furthermore, some studies estimated the probability that a symptomatic ZIKV infection is reported as a suspected ZVD case, which would be higher than the overall reporting rate of ZVD due to the virus' high rate of asymptomatic infections. While these studies can probably characterize well the upper limit of the estimates, that may not be the case for the lower limits. Thus, for the new prior distributions for , we fixed the first shape parameter of the beta distribution to 1 and found the value of the second shape parameter that corresponded to a distribution where the 97.5% quantile equaled the upper 95% CI of the highest estimate in the literature (0.07). We did the same for , using an upper limit from the literature of 4.6 NC cases reported per 10,000 ZIKV infections. The resulting shape parameters (b) were 50.8 and 80,180 for  and  respectively. We used the same prior distributions for  and  as in the main analysis.
Posterior probabilities
We estimated the posterior probability that each parameter estimate for males was greater than that for females (and vice versa) for each city. Similarly, we estimated the posterior probabilities for each age group. After removing the burn-in and merging all four Markov chain Monte Carlo (MCMC) chains, we determined the proportion of times that the estimated parameter was higher for one sex (or age group) than the other (and vice versa).
Supplementary results
Bayesian hierarchical model
Overall parameter estimates for the main model are shown in Table S5 (estimates of the hyperprior distributions for  and  are shown in Table S6). 
Figure S1 shows the mean and 95% credible interval (CrI) of the reported cases of ZIKV-associated NC per 10,000 reported cases of ZVD for all cities as well as the point estimates and 95% exact binomial confidence intervals calculated from the raw data. The point estimate falls outside of the 95% CrI for 12 cities, 11 of which reported zero cases of ZIKV-associated NC.
Figure S2 shows the impact on parameter estimates from removing data from Barranquilla and each of the four cities with seroprevalence data. When all the cities with serological data are removed from the model (Figure S3), the point estimates for ZIKV IARs for the remaining cities are slightly higher, and the estimates for the reporting rates of ZVD are slightly lower. However, the 95% CrIs are similar for both parameters across cities. The estimates for the number of NC reported per 10,000 ZIKV infections are also lower without the serological data, and the upper limits of CrIs are lower.
We also ran the model with Beta(1,1) prior distributions for all cities, including the four cities with seroprevalence data. These results are shown in Figure S4. The CrIs for the IARs are much wider for Cucutá, Medellín, Neiva, and Sincelejo compared to the main results. The model may be sensitive to Cucutá in particular. Without the information from the seroprevalence study, the CrIs of the estimated IAR and reporting rate for this city do not overlap those from the main results.
Parameter estimates from the model fitted with Beta(2,2) prior distributions for the ZIKV IARs in cities without seroprevalence data can be found in Figure S5. Compared to the model that used Beta(1,1) prior distributions, the estimated ZIKV IARs are shifted slightly toward 0.5, and the overall estimate across all cities is similar. 
Parameter estimates from a model fitted with partially pooled prior distributions for  can be found in Figure S6. All the estimates' CrIs overlap with those presented in the main text. Although the uncertainty in the estimated IARs decreased in several cities and overall, uncertainty increased in some cities, such as Cartagena and Popayán. Neither estimates of the reporting rate of ZVD nor the reporting rate of ZIKV-associated NC changed substantially.  
Figure S7 shows the sensitivity analysis results that used prior distributions for  and  from the literature rather than hyperprior distributions. All the CrIs overlapped with the main results. However, the estimates for the reporting rate of ZIKV-associated NC were lower, and the CrIs were narrower. The CrIs for the estimated IARs and the reporting rates were wider with the new prior distributions. 
Overall parameter estimates for the ZVD reporting rate and the number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by sex can be found in Table S7. The estimates for all cities are shown in Figure S8. A comparison of the posterior probabilities by sex for each city is shown in Table S9 as well as in Figures S9-S10. We identified important differences in the posterior probabilities for ZVD reporting rates in nearly all cities, but there were no major differences in the risk of ZIKV-associated NC. The estimated hyperprior distributions and the overall ZIKV IAR are shown in Table S8. 
Overall parameter estimates for the ZVD reporting rate and the number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by age group can be found in Table S10. The estimates for all cities are shown in Figure S11. A comparison of the posterior probabilities by age group for each city is shown in Table S12 as well as in Figures S12-S13. We identified important differences in the posterior probabilities for ZVD reporting rates in several cities, but there were only a couple of cities with major differences in the risk of ZIKV-associated NC. The estimated hyperprior distributions and the overall ZIKV IAR are shown in Table S11.
When we used a Beta(1,1) prior distribution for the ZIKV IAR in the older age group in Cúcuta, Medellín, Neiva, and Sincelejo, the uncertainty of that parameter increased substantially for those cities and also affected the reporting rates to some degree (Figure S14).  
Model estimation and computing
Parameters were estimated in Stan using the R package rstan (version 2.21.2) [7]. Stan is based on the No-U-Turn Sampler which is a type of Hamiltonian MCMC. Hamiltonian MCMC is capable of exploring the posterior distribution of parameters more efficiently compared to other MCMC algorithms [8]. Four Markov chains were run from different starting points for 2,000 iterations with a burn-in of 1,000. Maximum treedepth was increased from 10 to 15 to improve efficiency of the sampler. We checked convergence of the chains visually. We also checked R-hat values and effective sample sizes for each parameter. R-hat compares the between- and within-chain estimates for model parameters, and values around 1 indicate that chains have mixed well [9]. The effective sample size estimates the number of independent samples after accounting for dependence in the MCMC chains [8]. Higher autocorrelation in the chains leads to lower effective sample sizes. Larger effective sample sizes are preferred, and when running four chains, a total effective sample size of at least 400 is recommended [9]. All analyses were conducted in R version 4.0.3.
Model convergence and diagnostics
Model convergence and diagnostics in this section correspond to the main model which includes all the data. Model diagnostics were also checked for the sex and age models. Although some divergent transitions occurred after the warm-up period for the combined age model with 153 parameters, the warning message was eliminated by increasing adapt_delta (the target acceptance rate) from the default of 0.8 to 0.95. No other issues with these models were identified.
Convergence diagnostics. The R-hat values for all parameters were very close to 1, suggesting model convergence. All parameters also had good effective sample sizes, and no warnings about divergent transitions were produced.  
Traces. The MCMC traces mixed well for all parameters based on visual assessment. 
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Tables
Table S1. Overview of data.
	Dataset
	Definition
	Level
	Data type
	Data availability 
	Time period

	ZVD
	Suspected and laboratory-confirmed
	Line list
	Weekly case counts 
	All cities 
	2015-2017

	ZIKV
	Age-stratified IgG seroprevalence
	5-year age groups 
(range 2-45)
	Cross-sectional post-epidemic seroprevalence
	4 cities
	December 2016

	ZIKV-associated NC
	Suspected and laboratory-confirmed
	Line list
	Weekly case counts
	All cities
	2015-2017


NC: neurological complications, ZIKV: Zika virus, ZVD: Zika virus disease



Table S2 Epidemiological and demographic data for Colombian capital cities by sex.

	City
	Department
	Sex
	Population in 2016
	Reported cases with ZIKV-associated NC
	Reported suspected and laboratory-confirmed cases of ZVD
	Estimated post-epidemic seroprevalence (95% CI)

	Arauca

	Arauca
	F
M
	45,119
44,593
	0
1
	554
234
	

	Armenia

	Quindío
	F
M
	154,267
143,932
	0
0
	149
40
	

	Barranquilla

	Atlántico
	F
M
	629,843
593,773
	36
44
	3,331
1,334
	

	Bucaramanga

	Santander
	F
M
	274,148
254,121
	2
6
	2,690
1,632
	

	Cali

	Valle del Cauca
	F
M
	1,250,077
1,144,848
	11
12
	10,072
6,207
	

	Cartagena

	Bolívar
	F
M
	523,353
490,036
	2
2
	604
417
	

	Cúcuta

	Norte de Santander
	F
M
	338,927
317,453
	25
19
	4,629
1,856
	0.479 (0.440-0.519)
 0.479 (0.440-0.519) 

	Florencia

	Caquetá
	F
M
	89,184
86,223
	1
2
	452
211
	

	Ibagué

	Tolima
	F
M
	287,445
271,360
	1
2
	2,603
1,473
	

	Inírida

	Guainía
	F
M
	9,721
10,262
	0
0
	7
5
	

	Leticia

	Amazonas
	F
M
	20,953
20,686
	0
0
	172
106
	

	Medellín

	Antioquia
	F
M
	1,316,499
1,170,224
	3
5
	340
209
	0.067 (0.048-0.090) 
0.067 (0.048-0.090) 

	Mitú

	Vaupés
	F
M
	15,911
15,950
	0
0
	11
6
	

	Mocoa

	Putumayo
	F
M
	21,864
21,018
	0
1
	37
20
	

	Montería

	Córdoba
	F
M
	230,424
217,244
	1
3
	1,318
467
	

	Neiva

	Huila
	F
M
	179,444
164,582
	7
6
	2,313
1,096
	0.578 (0.538-0.618)
0.578 (0.538-0.618)

	Pereira

	Risaralda
	F
M
	248,342
223,658
	0
0
	285
178
	

	Popayán

	Cauca
	F
M
	144,266
135,788
	0
0
	37
14
	

	Puerto Carreño

	Vichada
	F
M
	7,580
8,420
	0
0
	11
6
	

	Quibdó

	Chocó
	F
M
	57,832
58,075
	0
0
	9
5
	

	Riohacha

	La Guajira
	F
M
	136,434
132,278
	0
0
	204
75
	

	San Andrés

	San Andrés & Providencia
	F
M
	36,175
35,771
	0
0
	685
424
	

	San José del Guaviare
	Guaviare
	F
M
	32,177
33,434
	0
0
	93
61
	

	Santa Marta

	Magdalena
	F
M
	251,416
240,119
	0
2
	1,338
575
	

	Sincelejo

	Sucre
	F
M
	141,890
137,141
	1
5
	596
260
	0.659 (0.620-0.696)
0.659 (0.620-0.696)

	Valledupar

	Cesar
	F
M
	237,186
226,033
	2
0
	614
174
	

	Villavicencio

	Meta
	F
M
	254,901
240,326
	3
2
	1,659
718
	

	Yopal

	Casanare
	F
M
	71,401
71,578
	1
4
	1,367
754
	


NC: neurological complications, ZIKV: Zika virus, ZVD: Zika virus disease



Table S3. Epidemiological and demographic data for Colombian capital cities by age group.

	City
	Department
	Age
(in years)
	Population in 2016
	Reported cases with ZIKV-associated NC
	Reported suspected and laboratory-confirmed cases of ZVD
	Estimated post-epidemic seroprevalence (95% CI)*

	Arauca

	Arauca
	0-39
40+
	66,884
22,828
	0
1
	572
216
	

	Armenia

	Quindío
	0-39
40+
	180,155
118,044
	0
0
	123
66
	

	Barranquilla

	Atlántico
	0-39
40+
	791,190
432,426
	31
49
	3,526
1,139
	

	Bucaramanga

	Santander
	0-39
40+
	326,377
201,892
	5
3
	3,070
1,252
	

	Cali

	Valle del Cauca
	0-39
40+
	1,513,100
881,825
	8
15
	11,226
5,053
	

	Cartagena

	Bolívar
	0-39
40+
	673,499
339,890
	2
2
	749
272
	

	Cúcuta

	Norte de Santander
	0-39
40+
	443,112
213,268
	21
23
	4,928
1,557
	0.479 (0.440-0.519)
0.479 (0.440-0.519)

	Florencia

	Caquetá
	0-39
40+
	123,947
51,460
	2
1
	541
122
	

	Ibagué

	Tolima
	0-39
40+
	354,249
204,556
	0
3
	2,942
1,134
	

	Inírida

	Guainía
	0-39
40+
	15,447
4,536
	0
0
	8
4
	

	Leticia

	Amazonas
	0-39
40+
	32,316
9,323
	0
0
	213
65
	

	Medellín

	Antioquia
	0-39
40+
	1,388,651
1,098,072
	3
5
	409
140
	0.067 (0.048-0.090) 
0.067 (0.048-0.090)

	Mitú

	Vaupés
	0-39
40+
	24,379
7,482
	0
0
	16
1
	

	Mocoa

	Putumayo
	0-39
40+
	30,881
12,001
	0
1
	43
14
	

	Montería

	Córdoba
	0-39
40+
	309,496
138,172
	2
2
	1,415
370
	

	Neiva

	Huila
	0-39
40+
	224,974
119,052
	9
4
	2,513
896
	0.578 (0.538-0.618)
0.578 (0.538-0.618)

	Pereira

	Risaralda
	0-39
40+
	285,659
186,341
	0
0
	340
123
	

	Popayán

	Cauca
	0-39
40+
	176,046
104,008
	0
0
	47
4
	

	Puerto Carreño
	Vichada
	0-39
40+
	12,968
3,032
	0
0
	11
6
	

	Quibdó

	Chocó
	0-39
40+
	91,447
24,460
	0
0
	9
5
	

	Riohacha

	La Guajira
	0-39
40+
	206,522
62,190
	0
0
	217
62
	

	San Andrés

	San Andrés & Providencia
	0-39
40+
	45,576
26,370
	0
0
	731
378
	

	San José del Guaviare
	Guaviare
	0-39
40+
	50,430
15,181
	0
0
	113
41
	

	Santa Marta

	Magdalena
	0-39
40+
	343,797
147,738
	1
1
	1,467
446
	

	Sincelejo

	Sucre
	0-39
40+
	187,975
91,056
	3
3
	624
232
	0.659 (0.620-0.696)
0.659 (0.620-0.696)

	Valledupar

	Cesar
	0-39
40+
	330,123
133,096
	2
0
	611
177
	

	Villavicencio

	Meta
	0-39
40+
	338,247
156,980
	4
1
	1,847
530
	

	Yopal

	Casanare
	0-39
40+
	103,370
39,609
	4
1
	1,692
429
	


*The same post-epidemic seroprevalence was assumed for individuals aged 40 years and older as those under 40 years even though only individuals up to age 45 were sampled in the serological study. This assumption was relaxed in a sensitivity analysis.

NC: neurological complications, ZIKV: Zika virus, ZVD: Zika virus disease


Table S4. Parameter estimates for the reporting rate and number of ZIKV-associated Guillain-Barré syndrome (GBS) cases reported per 10,000 ZIKV infections in the literature for the ZIKV epidemics.

	Parameter
	Location
	Study years
	Study type
	Estimate (95% CI or 95% CrI)
	Ref

	Reporting rate
	Girardot, Colombia
	2015-2016
	Community-based
	0.081 (0.076-0.086)*
	[10]

	Reporting rate
	Colombia
	2015-2018
	Modeling
	0.036 (0.018-0.070)**
	[11]

	Reporting rate
	Colombia
	2015-2017
	Modeling
	0.017 (0.013-0.025)
	[12]

	Reporting rate
	Colombia
	2015-2016
	Modeling
	0.03 (0.01-0.07)
	[13]

	GBS cases per 10,000 ZIKV infections
	Colombia
	2015-2016
	Modeling
	2.0 (0.6-4.6)
	[13]

	GBS cases per 10,000 ZIKV infections
	Colombia
	2015-2018
	Modeling
	2.9 (1.4-5.5)***
	[11]

	GBS cases per 10,000 ZIKV infections
	French Polynesia
	2013-2014
	Modeling
	2.5 (1.8-3.3)

	[14]

	GBS cases per 10,000 ZIKV infections
	Martinique
	2015-2016
	Modeling
	1.6 (1.0-2.2)

	[14]


*Symptomatic reporting rate. We did not use this as our upper limit for the prior distribution of the reporting rate because it would be higher than the overall reporting rate due to high rates of asymptomatic ZIKV infection.
**Probability that a symptomatic ZIKV infection is reported as a suspected ZVD case. 
***GBS cases per 10,000 symptomatic ZIKV infections. We did not use this estimate as our upper limit because it is slightly different than what we were estimating here.


Table S5. Estimated ZIKV infection attack rates (IARs), ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by city. Mean posterior and 95% CrI are presented.

	City
	Estimated ZIKV IAR
	Estimated ZVD reporting rate
	Estimated ZIKV-associated NC cases reported per 10,000 ZIKV infections

	Arauca
	0.60 (0.34-0.96)
	0.016 (0.009-0.026)
	0.37 (0.07-0.89)

	Armenia
	0.08 (0.03-0.23)
	0.012 (0.003-0.025)
	0.38 (0.04-0.94)

	Barranquilla
	0.79 (0.54-0.99)
	0.005 (0.004-0.007)
	0.81 (0.59-1.13)

	Bucaramanga
	0.56 (0.32-0.96)
	0.016 (0.009-0.026)
	0.33 (0.12-0.68)

	Cali
	0.50 (0.26-0.95)
	0.015 (0.007-0.026)
	0.23 (0.10-0.44)

	Cartagena
	0.13 (0.04-0.42)
	0.011 (0.002-0.023)
	0.47 (0.09-1.00)

	Cúcuta
	0.49 (0.46-0.53)
	0.020 (0.019-0.022)
	0.93 (0.70-1.23)

	Florencia
	0.41 (0.16-0.91)
	0.012 (0.004-0.023)
	0.52 (0.14-1.03)

	Ibagué
	0.50 (0.27-0.93)
	0.016 (0.008-0.027)
	0.17 (0.05-0.43)

	Inírida
	0.12 (0.02-0.46)
	0.009 (0.001-0.023)
	0.51 (0.07-1.06)

	Leticia
	0.52 (0.25-0.95)
	0.015 (0.007-0.026)
	0.38 (0.05-0.92)

	Medellín
	0.06 (0.04-0.08)
	0.004 (0.003-0.005)
	0.57 (0.26-0.95)

	Mitú
	0.10 (0.02-0.37)
	0.009 (0.002-0.023)
	0.50 (0.06-1.08)

	Mocoa
	0.28 (0.06-0.78)
	0.007 (0.002-0.021)
	0.59 (0.13-1.09)

	Montería
	0.37 (0.16-0.90)
	0.014 (0.004-0.025)
	0.36 (0.08-0.84)

	Neiva
	0.58 (0.54-0.62)
	0.017 (0.016-0.018)
	0.66 (0.38-0.99)

	Pereira
	0.10 (0.04-0.31)
	0.014 (0.003-0.026)
	0.29 (0.03-0.85)

	Popayán
	0.03 (0.01-0.10)
	0.010 (0.002-0.024)
	0.47 (0.06-1.04)

	Puerto Carreño
	0.19 (0.04-0.67)
	0.009 (0.002-0.023)
	0.51 (0.06-1.06)

	Quibdó
	0.03 (0.00-0.10)
	0.009 (0.001-0.023)
	0.51 (0.07-1.08)

	Riohacha
	0.11 (0.04-0.36)
	0.013 (0.003-0.024)
	0.35 (0.04-0.94)

	San Andrés
	0.80 (0.56-0.99)
	0.020 (0.015-0.027)
	0.23 (0.03-0.68)

	San José del Guaviare
	0.26 (0.09-0.78)
	0.012 (0.003-0.025)
	0.41 (0.05-0.99)

	Santa Marta
	0.33 (0.15-0.86)
	0.014 (0.005-0.027)
	0.24 (0.05-0.64)

	Sincelejo
	0.66 (0.62-0.69)
	0.005 (0.004-0.005)
	0.38 (0.14-0.70)

	Valledupar
	0.19 (0.07-0.58)
	0.012 (0.003-0.025)
	0.40 (0.07-0.93)

	Villavicencio
	0.41 (0.19-0.91)
	0.014 (0.005-0.025)
	0.35 (0.10-0.81)

	Yopal
	0.80 (0.55-0.99)
	0.019 (0.015-0.027)
	0.51 (0.18-0.93)





Table S6. Estimated hyperprior distributions (per 10,000 for pCZ_min and pCZ_max). Mean posterior and 95% CrI are presented.

	Parameter
	Estimates

	
	0.0022 (0.0002-0.0040)

	
	0.024 (0.020-0.032)

	
	0.058 (0.002-0.171)

	
	1.00 (0.75-1.34)




Table S7. Overall estimated ZVD reporting rate and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by sex. Mean posterior and 95% CrI are presented. The posterior probabilities (PP) are shown in the final two columns.

	Parameter
	Males
	Females
	PP
males > females
	PP 
males < females

	Estimated ZVD reporting rate
	0.011
(0.005-0.016)
	0.020 
(0.009-0.029)
	<0.0001
	>0.9999

	Estimated number of ZIKV-associated NC cases reported per 10,000 ZIKV infections 
	0.69
(0.30-1.01)
	0.53 
(0.23-0.81)
	0.97
	0.03





Table S8. Estimated hyperprior distributions (shown per 10,000 for pCZ_min and pCZ_max) by sex and overall ZIKV infection attack rate (IAR) for both males and females. Mean posterior and 95% CrI are presented.

	Parameter
	Males
	Females

	Estimated ZIKV IAR
	0.28 (0.18-0.59)

	
	0.002
(0.001-0.003)
	0.004
(0.001-0.006)

	
	0.016
(0.013-0.021)
	0.030
(0.026-0.038)

	
	0.15
(0.01-0.37)
	0.062
(0.002-0.177)

	
	1.00
(0.73-1.35)
	0.91
(0.66-1.28)




Table S9. Comparison of the posterior probabilities (PP) of estimated ZVD reporting rate and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by sex for each city.

	City
	Estimated ZVD reporting rate
	Estimated ZIKV-associated NC cases reported per 10,000 ZIKV infections

	
	PP
males > females
	PP 
males < females
	PP 
males > females
	PP 
males < females

	Arauca
	<0.0001
	>0.9999
	0.74
	0.26

	Armenia
	<0.0001
	>0.9999
	0.60
	0.40

	Barranquilla
	<0.0001
	>0.9999
	0.84
	0.16

	Bucaramanga
	<0.0001
	>0.9999
	0.93
	0.07

	Cali
	<0.0001
	>0.9999
	0.74
	0.26

	Cartagena
	<0.0001
	>0.9999
	0.57
	0.43

	Cúcuta
	<0.0001
	>0.9999
	0.57
	0.43

	Florencia
	<0.0001
	>0.9999
	0.69
	0.31

	Ibagué
	<0.0001
	>0.9999
	0.77
	0.23

	Inírida
	0.17
	0.83
	0.59
	0.41

	Leticia
	<0.0001
	>0.9999
	0.60
	0.40

	Medellín
	<0.0001
	>0.9999
	0.77
	0.23

	Mitú
	0.07
	0.93
	0.59
	0.41

	Mocoa
	0.01
	0.99
	0.71
	0.29

	Montería
	<0.0001
	>0.9999
	0.81
	0.19

	Neiva
	<0.0001
	>0.9999
	0.52
	0.48

	Pereira
	<0.0001
	>0.9999
	0.63
	0.37

	Popayán
	0.001
	0.999
	0.60
	0.40

	Puerto Carreño
	0.05
	0.95
	0.58
	0.42

	Quibdó
	0.10
	0.90
	0.60
	0.40

	Riohacha
	<0.0001
	>0.9999
	0.60
	0.40

	San Andrés
	<0.0001
	>0.9999
	0.63
	0.37

	San José del Guaviare
	0.0005
	0.9995
	0.60
	0.40

	Santa Marta
	<0.0001
	>0.9999
	0.85
	0.15

	Sincelejo
	<0.0001
	>0.9999
	0.93
	0.07

	Valledupar
	<0.0001
	>0.9999
	0.30
	0.70

	Villavicencio
	<0.0001
	>0.9999
	0.46
	0.54

	Yopal
	<0.0001
	>0.9999
	0.86
	0.14



Table S10. Overall estimated ZVD reporting rate and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by age group. Mean posterior and 95% CrI are presented. The posterior probabilities (PP) are shown in the final two columns.

	Parameter
	0-39 years
	40 or more years
	PP
0-39 > 
40 or more
	PP 
0-39 < 
40 or more

	Estimated ZVD reporting rate
	0.018 
(0.008-0.026)
	0.012
(0.005-0.017)
	>0.9999
	<0.0001

	Estimated number of ZIKV-associated NC cases reported per 10,000 ZIKV infections 
	0.44
(0.19-0.66)
	0.93
(0.40-1.39)
	<0.0001
	>0.9999




Table S11. Estimated hyperprior distributions (shown per 10,000 for pCZ_min and pCZ_max) by age group and ZIKV infection attack rate (IAR) for all ages. Mean posterior and 95% CrI are presented.

	Parameter
	0-39 years
	40 or more years

	Estimated ZIKV IAR
	0.28 (0.18-0.59)

	
	0.004
(0.001-0.005)
	0.0017
(0.0004-0.0028)

	
	0.025
(0.022-0.032)
	0.018
(0.015-0.024)

	
	0.065
(0.002-0.189)
	0.17
(0.01-0.41)

	
	0.69
(0.50-0.95)
	1.50
(1.08-2.10)




Table S12. Comparison of the posterior probabilities (PP) of estimated ZVD reporting rate and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by age group for each city. 

	City
	Estimated ZVD reporting rate
	Estimated ZIKV-associated NC cases reported per 10,000 ZIKV infections

	
	PP
0-39 > 
40 or more
	PP 
0-39 < 
40 or more
	PP 
0-39 > 
40 or more
	PP
 0-39 < 
40 or more

	Arauca
	0.12
	0.88
	0.08
	0.92

	Armenia
	0.92
	0.08
	0.20
	0.80

	Barranquilla
	>0.9999
	<0.0001
	<0.0001
	>0.9999

	Bucaramanga
	>0.9999
	<0.0001
	0.37
	0.63

	Cali
	>0.9999
	<0.0001
	0.002
	0.998

	Cartagena
	>0.9999
	<0.0001
	0.12
	0.88

	Cúcuta
	>0.9999
	<0.0001
	0.0002
	0.9998

	Florencia
	>0.9999
	<0.0001
	0.18
	0.82

	Ibagué
	>0.9999
	<0.0001
	0.03
	0.97

	Inírida
	0.33
	0.67
	0.17
	0.83

	Leticia
	0.41
	0.59
	0.18
	0.82

	Medellín
	>0.9999
	<0.0001
	0.07
	0.93

	Mitú
	0.96
	0.04
	0.16
	0.84

	Mocoa
	0.74
	0.26
	0.07
	0.93

	Montería
	>0.9999
	<0.0001
	0.13
	0.87

	Neiva
	>0.9999
	<0.0001
	0.33
	0.67

	Pereira
	>0.9999
	<0.0001
	0.22
	0.78

	Popayán
	>0.9999
	<0.0001
	0.17
	0.83

	Puerto Carreño
	0.12
	0.88
	0.18
	0.82

	Quibdó
	0.21
	0.79
	0.16
	0.84

	Riohacha
	0.70
	0.30
	0.18
	0.82

	San Andrés
	0.98
	0.02
	0.23
	0.77

	San José del Guaviare
	0.19
	0.81
	0.16
	0.84

	Santa Marta
	>0.9999
	<0.0001
	0.15
	0.85

	Sincelejo
	0.9998
	0.0002
	0.13
	0.87

	Valledupar
	>0.9999
	<0.0001
	0.37
	0.63

	Villavicencio
	>0.9999
	<0.0001
	0.43
	0.57

	Yopal
	>0.9999
	<0.0001
	0.35
	0.65




Figures
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Figure S1. Reported cases of ZIKV-associated NC per 10,000 reported cases of ZVD. Posterior mean (green points) and 95% credible interval (green error bars) are shown for each city. Black points correspond to the point estimates calculated from the raw data, while the black error bars correspond to the 95% exact binomial confidence intervals.
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Figure S2. Effect of removing data on estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall. 
[image: ]


Figure S3. Effect of removing all cities with serological data on estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.  
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Figure S4. Effect of using Beta(1,1) (uniform) prior distributions for all cities on estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.  
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Figure S5. Comparison of estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections from models that used either Beta(1,1) or Beta(2,2) prior distributions for the ZIKV infection attack rates in cities without seroprevalence data. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.
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Figure S6. Comparison of estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections from the main results versus results derived from partially pooling the prior distributions for . Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.
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Figure S7. Comparison of estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections from the main results versus results from using prior distributions for  and  that were informed by other studies in the literature. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.
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Figure S8. Estimated ZVD reporting rate and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by sex. The same ZIKV infection attack rate was assumed for males and females. Seroprevalence data were incorporated into the analysis for Cúcuta, Neiva, Medellín, and Sincelejo. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.  
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Figure S9. Comparison of the posterior densities of estimated ZVD reporting rate by sex for each city. 
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Figure S10. Comparison of the posterior densities of estimated number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by sex for each city.
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Figure S11. Estimated ZVD reporting rate and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by age group. The same ZIKV infection attack rate was assumed for all ages. Seroprevalence data were incorporated into the analysis for Cúcuta, Neiva, Medellín, and Sincelejo. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall.  
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Figure S12. Comparison of the posterior densities of estimated ZVD reporting rate by age group for each city.  
[image: Shape, arrow, polygon

Description automatically generated]


Figure S13. Comparison of the posterior densities of estimated number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by age group for each city.
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Figure S14. Sensitivity of the prior distributions for ZIKV infection attack rates across age groups on estimated ZIKV infection attack rates, ZVD reporting rates, and number of ZIKV-associated NC cases reported per 10,000 ZIKV infections by age group. In Cúcuta, Medellín, Neiva, and Sincelejo, different prior distributions were used for individuals between 0 and 39 years and those 40 years or more. Posterior mean (points) and 95% credible interval (error bars) are shown for each city and overall. 
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