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Preface 
	
With	 increasing	 globalization,	 urbanization,	 and	 ecological	 pressures,	 the	 threat	 of	
devastating	 global	 pandemics	 becomes	more	 pronounced.	 The	 impact	 of	 Zika,	MERS,	 and	
Ebola	outbreaks	over	the	past	decade	has	strongly	illustrated	our	enormous	vulnerability	to	
emerging	 infectious	 diseases.	 There	 is	 an	 urgent	 need	 to	 develop	 sound	 theoretical	
principles	and	 transformative	computational	approaches	 that	will	 allow	us	 to	address	 the	
escalating	 threat	 of	 a	 future	 pandemic.	 Data	 mining	 and	 Knowledge	 discovery	 have	 an	
important	 role	 to	 play	 in	 this	 regard.	 Different	 aspects	 of	 infectious	 disease	 modeling,	
analysis	 and	 control	 have	 traditionally	 been	 studied	 within	 the	 confines	 of	 individual	
disciplines,	 such	 as	 mathematical	 epidemiology	 and	 public	 health,	 and	 data	 mining	 and	
machine	 learning.	 Coupled	with	 increasing	 data	 generation	 across	multiple	 domains	 (like	
electronic	medical	 records	 and	 social	media),	 there	 is	 a	 clear	 need	 for	 analyzing	 them	 to	
inform	 public	 health	 policies	 and	 outcomes.	 Recent	 advances	 in	 disease	 surveillance	 and	
forecasting,	 and	 initiatives	 such	 as	 the	 CDC	 Flu	 Challenge,	 have	 brought	 these	 disciplines	
closer––public	 health	 practitioners	 seek	 to	 use	 novel	 datasets	 and	 techniques	 whereas	
researchers	 from	data	mining	and	machine	 learning	develop	novel	 tools	 for	 solving	many	
fundamental	 problems	 in	 the	 public	 health	 policy	 planning	 process.	We	 believe	 the	 next	
stage	 of	 advances	will	 result	 from	 closer	 collaborations	 between	 these	 two	 communities,	
which	 is	 the	 main	 objective	 of	 epiDAMIK.	 The	 workshop	 is	 also	 an	 integral	 part	 of	 the	
‘Health	Day	@	KDD’,	which	brings	together	domain	and	machine	learning	experts	to	discuss	
challenges	and	trends	 in	 the	healthcare	 industry	as	well	as	 techniques	and	methodologies	
the	machine	 learning	 community	 is	 using,	 and	 in	 process	 of	 developing	 to	 address	 these	
challenges.	
	
The	main	 program	 of	 epiDAMIK’19	 consists	 of	 four	 papers	 that	 cover	 various	 aspects	 of	
data	mining	 and	 public	 health.	 In	 addition	 there	were	 two	 keynotes.	 All	 the	 papers	were	
presented	orally,	and	also	during	an	interactive	session	joint	with	the	KDD	poster	session	as	
part	of	the	Health	Day.	We	sincerely	thank	the	authors	of	the	submissions	and	the	attendees	
of	 the	workshop.	We	also	wish	to	thank	the	members	of	our	program	committee	 for	 their	
help	 in	 selecting	 a	 set	 of	 high-quality	 papers.	 Furthermore,	 we	 are	 very	 grateful	 to	 Ben	
Althouse	and	Elaine	Nsoesie	for	engaging	keynote	presentations.		
	
	
	

B.	Aditya	Prakash		
Anil	Vullikanti	
Shweta	Bansal	
Adam	Sadelik	

	
Arlington,	August	2019	
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Invited Talk 
 

Novel	data	streams	(NDS)	for	surveillance	
	

Benjamin	Althouse		
Principal	Scientist,	Co-Chair	of	the	Epidemiology	team	

Institute	for	Disease	Modeling	
balthouse@idmod.org	

	
	
	

Abstract:	
Novel	data	streams	(NDS),	such	as	web	search	data	or	social	media	updates,	hold	promise	
for	enhancing	the	capabilities	of	public	health	surveillance.	In	this	talk	I	will	explore	several	
case-studies	of	how	NDS	can	be	used	for	infectious	disease	surveillance;	understanding	how	
individuals	 seek	 information	 about	 health	 behaviors	 such	 as	 depression	 and	 smoking	
cessation;	 “organic	 advocacy”	 wherein	 celebrities	 or	 other	 viral	 announcements	 affect	
individual	search	behavior;	 “crowd	diagnoses”	of	sexually	 transmitted	diseases	on	Reddit;	
and	 novel	 surveillance	 of	 bed	 bug	 infestations.	 Through	 these	 disparate	 examples	 of	 the	
uses	 of	 NDS,	 I	 highlight	 the	 necessities	 of	 accurate	 model	 building	 and	 thorough	 and	
appropriate	interpretation	of	surveillance	using	NDS.	
	
	

	
Bio:	
Ben	Althouse	is	a	Principal	Scientist	and	Co-chair	of	the	Epidemiology	team	at	the	Institute	
for	 Disease	 Modeling	 where	 he	 explores	 pneumococcal	 pneumonia	 vaccines,	 the	
transmission	 dynamics	 of	 respiratory	 pathogens,	 and	 the	 role	 of	 complex	 human	 contact	
structures	 on	 disease	 transmission.	 He	was	 an	 Omidyar	 Fellow	 at	 the	 Santa	 Fe	 Institute,	
holds	a	PhD	in	Epidemiology	and	a	Master	of	Science	in	Biostatistics	from	the	Johns	Hopkins	
Bloomberg	 School	 of	 Public	 Health	 where	 he	 was	 awarded	 an	 NSF	 Graduate	 Research	
Fellowship,	and	holds	Bachelor	of	Science	degrees	 in	Mathematics	and	Biochemistry	 from	
the	 University	 of	Washington.	 His	 previous	work	 has	 included	mathematical	modeling	 of	
sylvatic	dengue	virus	transmission	in	nonhuman	primates	in	Senegal,	examining	the	role	of	
antimicrobial	use	on	the	evolution	of	drug	resistance,	using	Twitter	as	a	model	system	of	co-
infection	 dynamics,	 and	 using	 novel	 data	 sources	 (such	 as	 Google	 searches,	 Twitter,	 and	
Wikipedia	article	views)	for	population-level	surveillance	of	infectious	and	chronic	diseases.	
Ben	 is	 an	 Affiliate	 Faculty	 member	 in	 the	 Department	 of	 Biology	 at	 New	 Mexico	 State	
University,	Las	Cruces,	and	an	Affiliate	Assistant	Professor	at	the	Information	School	at	the	
University	of	Washington.	
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Invited Talk  
 

Non-traditional	Approaches	to	Public	Health	
Surveillance	

	
	

Elaine	Nsoesie	
Assistant	Professor	

School	of	Public	Health	
Boston	University.	
onelaine@bu.edu	

	
	

Abstract:	
Data	 from	 a	 variety	 of	 sources,	 including	 social	media,	 e-commerce	websites	 and	 remote	
sensing,	offer	unique	opportunities	for	studying	and	addressing	problems	in	public	health.	
In	this	talk,	we	will	present	examples	on	the	use	of	data	from	a	variety	of	sources	for	public	
health	surveillance.	We	will	also	discuss	the	biases	inherent	in	these	datasets	and	potential	
implications	on	the	public’s	health.	
	

	
Bio:	
Dr.	Nsoesie	is	an	Assistant	Professor	of	Global	Health	at	Boston	University	(BU).	She	is	also	a	
BU	 Data	 Science	 Faculty	 Fellow	 as	 part	 of	 the	 BU	 Data	 Science	 Initiative	 at	 the	 Hariri	
Institute	 for	 Computing,	 and	 a	 Data	 and	 Innovation	 Fellow	 at	 The	Directorate	 of	 Science,	
Technology	and	Innovation	(DSTI)	in	the	Office	of	the	President	in	Sierra	Leone.	Dr.	Nsoesie	
applies	 data	 science	 methodologies	 to	 global	 health	 problems,	 using	 digital	 data	 and	
technology	 to	 improve	 health,	 particularly	 in	 the	 realm	 of	 surveillance	 of	 chronic	 and	
infectious	 diseases.	 She	 completed	 her	 PhD	 in	 Computational	 Epidemiology	 from	 the	
Genetics,	Bioinformatics	and	Computational	Biology	program	at	Virginia	Tech.	She	also	have	
an	MS	 in	 Statistics	 and	 a	 BS	 in	Mathematics.	 She	 has	written	 for	 NPR,	 The	 Conversation,	
Public	Health	Post	and	Quartz.	Dr.	Nsoesie	was	born	and	raised	in	Cameroon.	
	
	
	
	
	
	
	
	
	






















































