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Digital surveillance for influenza and emerging outbreaks 
(pre-COVID-19) 
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Google-search based surveillance for influenza in South Africa 

Mejia, Viboud, Santillana, Gates Open 2019 

ARGO: Auto-regressive Google based 



South Africa: importance of  Google search terms over time 

Mejia, Viboud, Santillana, Gates Open 2019 



What makes a population conducive to digital surveillance? 

Disease	  

Mejia,	  Viboud,	  San@llana,	  Gates	  Open	  2019	  

Popula@on	  



Digital epidemiological models for emerging infections 

•   Limited ground-truth surveillance data 
•   Reporting issues expected 
•   Coverage and use of  Google searches 
•   Diversity of  languages 
•   Search terms not necessarily well-established 

E. Aiken, S F. et al.  Real-time Estimation of 
Disease Activity in Emerging Outbreaks 
using Internet Search Information. 2020. 
PLoS Comp Bio. 



ARGO model for plague in Madagascar (2017) 

E. Aiken, S F. et al.  Real-time Estimation of Disease Activity in Emerging Outbreaks using Internet Search Information. 2020. PLoS Comp Bio. 



E. Aiken, S F. et al.  Real-time Estimation of Disease Activity in Emerging Outbreaks using Internet Search Information. 2020. PLoS Comp Bio. 

Four case studies of  ARGO predictions for emerging infections 

ARGO	  

Yellow fever (Angola) 

Ebola (DRC) 

Cholera (Yemen) 

Plague (Madagascar) 



Digital surveillance and the COVID-19 pandemic 



 
Case data scraping from social media DXY.cn 



Age profile and progression of  the outbreak in 
China based on news reports 

Sun K, Chen J, Viboud C. Lancet Dig Health 2020 



Reconstructing transmission chains from news reports (Shaanxi) 

Intense contact tracing: 77 contacts/cases; mean onset to isolation 3 dys. 
Overall R=0.3, highly dispersed Sun K, et al, unpub and medRxiv 2020.08.09.20171132 



Digital surveillance of  
COVID-19 in China 
 

Regression approach (Lasso ARGO) 
to predict cases 2-days ahead: 
•  Laboratory-confirmed COVID19 

cases 
•  Baidu searches for COVID-related 

terms and symptoms 
•  Online news reports 
•  Incidence estimates from a 

mechanistic transmission model 
•  Spatial interactions between 

provinces 
•  January calibration period. 

Liu et al.  J Int Med Res. 2020 



Predictors and performances of  COVID-19 
surveillance in China 

Liu et al.  J Int Med Res. 2020 

Model coefficients 

Model performances 



•  First death reported Mar 29th  
•  Mar-Apr curfews; interventions relaxed since May 
•  Only 120 COVID-19 confirmed deaths reported by Sep, 

60 in Damascus 
•  Hospitals at capacity by late July/early Aug 
•  What is the true size of  the epidemic? 

~1-1.5% deaths are reported 

COVID-19 dynamics and 
mortality in Damascus, Syria 

Watson et al.  MedRxiv. 2020 

4,400	  deaths	  
39%	  infected	  

COVID-‐19	  deaths	  



Calibrating excess mortality against Facebook obituaries in Damascus 

Satellite imagery to assess changes in graveyards and mass graves linked to COVID-19 (Somalia, Yemen) 

Watson et al.  MedRxiv. 2020 

3,820 COVID-19 deaths 
35% infected 

Facebook obituaries (monthly) 

Facebook excess deaths (daily) 

Printed obituary  
(now on Facebook) 

100%	  repor,ng	  

27%	  repor,ng	  

40%	  repor,ng	  



Conclusions 
• Use of  social media and digital data streams can be useful for short-term forecasts: 

•  Lags in surveillance reports 
•  Backfilling 

• Ground-truth data essential 
• More case studies needed, especially in LMIC to assess: 

•  Population characteristics 
•  Coverage of  social media 
•  Disparities (age, socio-economic status, languages, etc) 

•  Disease characteristics 
•  Seasonality and historic patterns 
•  Specificity of  symptoms and search queries 
•  Rare/common 
•  Transmission mode 


