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Research	highlights	the	disparate	impact	of	mobility	behavior	on	

COVID-19	infec>on	risk	for	vulnerable	communi>es	

With	the	support	of	an	Na>onal	Science	Founda>on	RAPID	grant,	Professor	Constan>ne	Kontokosta	
developed	a	system	of	modeling	neighborhood	exposure	density	over	>me	using	anonymized	large-

scale	mobility	data	.	

BROOKLYN,	New	York,	Thursday	April	22,	2021	–	Although	there	is	increasing	awareness	of	dispariXes	in	
COVID-19	infecXon	risk	among	vulnerable	communiXes,	the	effect	of	behavioral	intervenXons	at	the	
scale	of	individual	neighborhoods	is	not	well	understood.	Having	a	more	localized	picture	of	acXvity	
before	and	a`er	social	distancing	mandates	could	shed	light	on	the	disparate	impact	of	COVID-19	on	
vulnerable	communiXes	and	provide	a	tool	for	the	design	and	evaluaXon	of	equitable,	targeted	public	
health	intervenXons.	

A	team	led	by	ConstanXne	E.	Kontokosta,	associate	professor	of	urban	science	and	planning	at	the	NYU	
Marron	InsXtute	and	associated	faculty	the	Department	of	Civil	and	Urban	Engineering	and	the	Center	
for	Urban	Science	and	Progress	(CUSP)	at	the	NYU	Tandon	School	of	Engineering,	with	the	support	of	a	
U.S.	NaXonal	Science	FoundaXon	(NSF)	RAPID	grant,	devised	a	method	to	quanXfy	how	behavioral	
responses	to	social-distancing	policies	vary	with	socioeconomic	and	demographic	characterisXcs	across	
communiXes.		

In	the	study	published	in	the	Proceedings	of	the	NaXonal	Academy	of	Sciences	(PNAS),	“Exposure	
density	and	neighborhood	dispariXes	in	COVID-19	infecXon	risk”,	Kontokosta	and	co-authors	Bartosz	J.	
Bonczak	and	Boyeong	Hong	from	Kontokosta’s	lab	at	the	Marron	InsXtute	of	Urban	Management,	Arpit	
Gupta	from	the	NYU	Stern	School	of	Business,	and	Lorna	E.	Thorpe,	from	the	Department	of	PopulaXon	
NYU	School	of	Medicine,	examined	COVID-19	exposure	density	as	a	measure	of	the	localized	volume	of	
acXvity	in	a	defined	area	—	and	the	proporXon	of	acXvity	occurring	in	disXnct	land-use	types.		

-more-

https://engineering.nyu.edu/faculty/constantine-kontokosta
https://www.pnas.org/content/118/13/e2021258118
https://www.pnas.org/content/118/13/e2021258118


Using	detailed	neighborhood	data	for	New	York	City	and	anonymized	geolocaXon	data	from	over	12	
million	unique	devices	the	researchers	evaluated	the	effects	of	localized	demographic,	socioeconomic,	
and	built-environment	characterisXcs	on	infecXon	rates	and	deaths	in	order	to	idenXfy	dispariXes	in	
health	outcomes	related	to	exposure	risk.		

With	this	informaXon,	garnered	over	a	three	month	period	beginning	with	the	PAUSE	order	on	March	
22,	2020,	the	team	developed	a	highly	accurate	method	to	quanXfy	neighborhood	exposure	density,	a	
measure	of	both	the	volume	of	human	acXvity	in	a	defined	area	and	the	proporXon	of	acXvity	
occurring	in	nonresidenXal	and	outdoor	land	use	areas,	which	are	associated	with	an	increased	risk	of	
exposure	to	others	who	may	be	infected.	They	used	this	approach	to	capture	the	flow	of	people	in	and	
out	of	communiXes,	and	changes	in	mobility	behavior	due	to	the	pandemic	for	those	that	remained.		

The	team,	focused	on	discerning	how,	in	New	York	City,	the	first	epicenter	of	the	pandemic	in	the	U.S.,	
responses	to	social-distancing	policies	vary	with	socioeconomic,	demographic,	and	built-environment	
characterisXcs.	They:		

• Developed	a	method	for	assessing	neighborhood	acXvity	levels	using	smartphone	geolocaXon	
data	over	a	3-month	period	(February,	March,	and	April,	2020)	covering	more	than	12	million	
unique	devices	within	the	Greater	New	York	area,	together	with	land-use	classificaXons	at	1-m	
grid	resoluXon.		

• Measured	and	analyzed	dispariXes	in	community	social	distancing	by	esXmaXng	variaXons	in	
neighborhood	acXvity	and	associated	paoerns	in	community	characterisXcs	before	and	a`er	the	
stay-at-home	order.		

• Evaluated	the	effect	of	exposure	density	on	COVID-19	infecXon	rates	associated	with	localized	
demographic,	socioeconomic,	and	built-environment	characterisXcs	in	order	to	idenXfy	
dispariXes	in	health	outcomes	related	to	mobility	behavior.	

The	team’s	findings	demonstrated	disXnct	behavioral	paoerns	across	neighborhoods	a`er	the	stay-at-
home	order	and	that	these	variaXons	in	exposure	density	had	a	direct	and	measurable	impact	on	the	
risk	of	infecXon:	they	found,	for	example,	that	an	addiXonal	10%	reducXon	in	exposure	density	city-
wide	could	have	saved	between	1,849	and	4,068	lives	during	the	study	period,	predominantly	in	lower-
income	and	minority	communiXes.	The	findings	also	suggest	that	the	density	of	a	neighborhood	is	less	
significant	than	mobility	behavior	in	determining	COVID-19	infecXon	risk.		

Explained	Kontokosta,	“Our	findings	provide	valuable	insights	into	how	large-scale	urban	data	can	be	
used	to	develop	new	metrics	for	the	Xmely	evaluaXon	of	social	distancing	at	the	scale	of	individual	
neighborhoods	can	support	a	more	equitable	allocaXon	of	resources	to	vulnerable	and	at-risk	
communiXes.”	

“Lower-income	households	typically	do	not	have	the	opXon	to	work	from	home,	and	going	to	a	place	of	
work	(o`en	in	essenXal	services)	is	unavoidable,	meaning	higher	risk	of	exposure	to	COVID-19	for	
themselves,	as	well	as	their	families	and	communiXes,”	said	Kontocosta.	“Measuring	and	understanding	
mobility	behavior	change	across	neighborhoods	can	provide	criXcal	insight	into	the	design	and	
implementaXon	of	more	effecXve—and	fair—public	health	policy.”	



About	the	New	York	University	Tandon	School	of	Engineering	
The	NYU	Tandon	School	of	Engineering	dates	to	1854,	the	founding	date	for	both	the	New	York	
University	School	of	Civil	Engineering	and	Architecture	and	the	Brooklyn	Collegiate	and	Polytechnic	
InsHtute.	A	January	2014	merger	created	a	comprehensive	school	of	educaHon	and	research	in	
engineering	and	applied	sciences	as	part	of	a	global	university,	with	close	connecHons	to	engineering	
programs	at	NYU	Abu	Dhabi	and	NYU	Shanghai.	NYU	Tandon	is	rooted	in	a	vibrant	tradiHon	of	
entrepreneurship,	intellectual	curiosity,	and	innovaHve	soluHons	to	humanity’s	most	pressing	global	
challenges.	Research	at	Tandon	focuses	on	vital	intersecHons	between	communicaHons/IT,	
cybersecurity,	and	data	science/AI/roboHcs	systems	and	tools	and	criHcal	areas	of	society	that	they	
influence,	including	emerging	media,	health,	sustainability,	and	urban	living.	We	believe	diversity	is	
integral	to	excellence,	and	are	creaHng	a	vibrant,	inclusive,	and	equitable	environment	for	all	of	our	
students,	faculty	and	staff.	For	more	informaHon,	visit	engineering.nyu.edu.	
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