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Reference System(s) Open Source Validation Method Disease

Achrekar et al. [2011] Twitter No 5-fold cross validation influenza

Achrekar et al. [2012] Twitter No 10-fold cross validation influenza

Althouse et al. [2011] Google Yes k-fold cross validation, leave one out, dengue

leave 1 year out, fit models

forward and backward

Althouse et al. [2014] Google No None psychosomatic symptoms

Aramaki et al. [2012] Google No None influenza

Aramaki et al. [2011] Twitter No None not clear influenza

Ayers et al. [2011] Google No None smoking

Ayers et al. [2012] Google No None “psychological distress”

Ayers et al. [2013a] Google No None mental health

Ayers et al. [2013b] Google No None smoking

Ayers et al. [2014a] Google No None “healthy considerations”

Ayers et al. [2014b] Google No None cancer interest

Breyer et al. [2011] Google No None kidney stones

Broniatowski et al. [2013] Twitter No 10-fold cross-validation influenza

Carneiro and Mylonakis [2009] Google No None west nile virus, RSV,

avian influenza

Chan et al. [2011] Google No Held out one season as testing set dengue

Cho et al. [2013] Google No None influenza

Chunara et al. [2012] Twitter No None cholera

Cooper et al. [2005] Yahoo No None cancer

Corley et al. [2010] Blogs No None influenza

Culotta [2013] Twitter No Fit and predict forward, leave one out influenza

Desai et al. [2012] Google No None gastroenteritis

Doan et al. [2012] Twitter No None influenza

Dugas et al. [2013] Google No Leave one season out influenza

Dukic et al. [2011] Google No None MRSA
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Table 1 – Continued from previous page

Reference System(s) Open Source Validation Method Disease

Eysenbach [2006] Google No None influenza

Ginsberg et al. [2008] Google No Held out testing sets, predicted forward influenza

Gomide et al. [2011] Twitter No None not clear dengue

Hagihara et al. [2012] Google No None suicide

Hirose and Wang [2012] Twitter No Training/test set influenza

Hulth et al. [2010] medical No None gastroenteritis

Hulth et al. [2009] medical No k-fold cross validation, leave one out influenza

Hulth and Rydevik [2011] medical No None influenza

Ingram and Plante [2013] Google No None restless legs syndrome

Jia-xing et al. [2013] Baidu No Predict forward gonorrhea

Johnson et al. [2004] medical No None influenza

Kang et al. [2013] Google No None influenza

Kim et al. [2013] Twitter No None not clear influenza

Lamb et al. [2013] Twitter No Mechanical turk validation of tweets influenza

Lampos and Cristianini [2012] Twitter No Separate training, validation, testing sets influenza

Lampos and Cristianini [2010] Twitter No Training/test set influenza

Lindh et al. [2012] Google No None head lice

McIver and Brownstein [2014] Wikipedia No Jackknife resampling, influenza

training/testing set

Nagel et al. [2013] Twitter No None influenza, pertussis

Noar et al. [2013] Google No None cancer interest

Nsoesie et al. [2014] OpenTable No None influenza

Ocampo et al. [2013] Google No Training/test set, leave one year out malaria

Paul and Dredze [2011] Twitter No Training/test set influenza

Pelat et al. [2009] Google No None influenza, gastroenteritis,

chicken pox

Polgreen et al. [2008] Yahoo No None influenza, pneumonia

Santos and Matos [2013] Twitter No Training/test set influenza

Seifter et al. [2010] Google No None Lyme disease
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Table 1 – Continued from previous page

Reference System(s) Open Source Validation Method Disease

Scarpino et al. [2012] Google Yes Training/test set influenza

Shaman et al. [2013] Google, Twitter No Retrospective forecasts influenza

Signorini et al. [2011] Twitter No Out of sample validation influenza

Walcott et al. [2011] Google No None stroke

Wilson and Brownstein [2009] Google No None listeriosis

Won et al. [2013] Blogs No Training/test set suicide

Xu et al. [2010] Google No Training/test set, cross validation influenza

Xu et al. [2011] Google, medical No Training/test set HFMD

Yang et al. [2011] Google No None suicide

Yang et al. [2010] Google No None seasonal depression

Yuan et al. [2013] Baidu No Training/test set influenza

Zheluk et al. [2013] Google, Yandex No None HIV/AIDS

Zhou and Shen [2010] Baidu No Training/test set scarlet fever, dysentery,

HIV/AIDS, tuberculosis

Zhou et al. [2011] Google No Training/test set influenza
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José Carlos Santos and Sérgio Matos. Predicting flu incidence from portuguese tweets. Work-Conference on Bioinformatics
and Biomedical Engineering (IWBBIO), 2013.

Samuel V Scarpino, Nedialko B Dimitrov, and Lauren Ancel Meyers. Optimizing provider recruitment for influenza
surveillance networks. PLoS computational biology, 8(4):e1002472, 2012.

Ari Seifter, Alison Schwarzwalder, Kate Geis, and John Aucott. The utility of “Google Trends” for epidemiologi-
cal research: Lyme disease as an example. Geospatial Health, 4(2):135–137, May 2010. ISSN 1970-7096. URL
http://www.geospatialhealth.unina.it/.

Jeffrey Shaman, Alicia Karspeck, Wan Yang, James Tamerius, and Marc Lipsitch. Real-time influenza forecasts
during the 2012–2013 season. Nature Communications, 4, December 2013. doi: 10.1038/ncomms3837. URL
http://www.nature.com/ncomms/2013/131203/ncomms3837/full/ncomms3837.html.

Alessio Signorini, Alberto Maria Segre, and Philip M. Polgreen. The use of Twitter to track levels of disease activity
and public concern in the U.S. during the influenza A H1N1 pandemic. PLOS ONE, 6(5):e19467, May 2011. doi:
10.1371/journal.pone.0019467. URL http://dx.doi.org/10.1371/journal.pone.0019467.

Brian P. Walcott, Brian V. Nahed, Kristopher T. Kahle, Navid Redjal, and Jean-Valery Coumans. Determination of
geographic variance in stroke prevalence using Internet search engine analytics. Journal of Neurosurgery, 115(6):E19,
June 2011. doi: 10.3171/2011.2.FOCUS1124. URL http://thejns.org/doi/abs/10.3171/2011.2.FOCUS1124@col.6.

Kumanan Wilson and John S. Brownstein. Early detection of disease outbreaks using the Internet. Canadian Medical
Association Journal, 180(8):829–831, April 2009. ISSN 0820-3946, 1488-2329. doi: 10.1503/cmaj.1090215. URL
http://www.cmaj.ca/content/180/8/829.

Hong-Hee Won, Woojae Myung, Gil-Young Song, Won-Hee Lee, Jong-Won Kim, Bernard J. Carroll, and Doh Kwan Kim.
Predicting national suicide numbers with social media data. PLOS ONE, 8(4):e61809, April 2013. doi: 10.1371/jour-
nal.pone.0061809. URL http://dx.doi.org/10.1371/journal.pone.0061809.

Danqing Xu, Yiqun Liu, Min Zhang, Shaoping Ma, Anqi Cui, and Liyun Ru. Predicting epidemic tendency through search
behavior analysis. In Proc. International Joint Conference on Artificial Intelligence (IJCAI), pages 2361–2366. AAAI,
2011. ISBN 978-1-57735-515-1. doi: 10.5591/978-1-57735-516-8/IJCAI11-393.

Wei Xu, Zhen-Wen Han, and Jian Ma. A neural netwok [sic] based approach to detect influenza epidemics using
search engine query data. In Proc. Machine Learning and Cybernetics (ICMLC), pages 1408–1412. IEEE, 2010. doi:
10.1109/ICMLC.2010.5580851.

Albert C. Yang, Norden E. Huang, Chung-Kang Peng, and Shih-Jen Tsai. Do seasons have an influence on the incidence
of depression? the use of an Internet search engine query data as a proxy of human affect. PLOS ONE, 5(10):e13728,
October 2010. doi: 10.1371/journal.pone.0013728. URL http://dx.doi.org/10.1371/journal.pone.0013728.

Albert C. Yang, Shi-Jen Tsai, Norden E. Huang, and Chung-Kang Peng. Association of Internet search trends with suicide
death in Taipei City, Taiwan, 2004–2009. Journal of Affective Disorders, 132(1–2):179–184, July 2011. ISSN 0165-0327.
doi: 10.1016/j.jad.2011.01.019. URL http://www.sciencedirect.com/science/article/pii/S0165032711000528.

Qingyu Yuan, Elaine O. Nsoesie, Benfu Lv, Geng Peng, Rumi Chunara, and John S. Brownstein. Monitoring influenza epi-
demics in China with search query from Baidu. PLOS ONE, 8(5):e64323, May 2013. doi: 10.1371/journal.pone.0064323.
URL http://dx.doi.org/10.1371/journal.pone.0064323.

Andrey Zheluk, Casey Quinn, Daniel Hercz, and James A Gillespie. Internet search patterns of human im-
munodeficiency virus and the digital divide in the Russian Federation: Infoveillance study. Journal of
Medical Internet Research, 15(11), November 2013. ISSN 1439-4456. doi: 10.2196/jmir.2936. URL
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3841350/. PMID: 24220250 PMCID: PMC3841350.

7



Xi-chuan Zhou and Hai-bin Shen. Notifiable infectious disease surveillance with data collected by search engine. Journal of
Zhejiang University SCIENCE C, 11(4):241–248, April 2010. ISSN 1869-1951, 1869-196X. doi: 10.1631/jzus.C0910371.
URL http://link.springer.com/article/10.1631/jzus.C0910371.

Xichuan Zhou, Jieping Ye, and Yujie Feng. Tuberculosis surveillance by analyzing google trends. IEEE Transactions on
Biomedical Engineering, 58(8):2247–2254, 2011. ISSN 0018-9294. doi: 10.1109/TBME.2011.2132132.

8


