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A B S T R A C T  

T h e W orl d H e alt h Or g a ni z ati o n d e cl ar e d C O VI D -1 9 a gl o b al p a n d e mi c i n M ar c h 2 0 2 0 . M a n y 

c o u ntri es a n d e c o n o mi es w er e gr e atl y aff e ct e d , i n cl u di n g t h e U nit e d S t at es of A m eri c a.  M a n y  

p e o pl e w er e gr e atl y  aff e ct e d c a usi n g t h e m t o g o i nt o criti c al c ar e r es ulti n g i n s o m e e v e nt u al 

f at aliti es. S o m e of t h e f a ct ors t h at c o ul d h a v e l e d t o t h e wi d es pr e a d of i nf e cti o ns  c a n b e attri b ut e d 

t o t h e s o cio -d e m o gr a p hi c d et er mi n a nts , i n cl u di n g g e n d er, r a c e/ et h ni cit y, i n c o m e, ur b a n-r ur al 

l o c ati o n, a c c es s t o h e alt h c ar e a n d  a g e.  

T his st u d y is ai m e d at e x pl ori n g a n d e x a mi ni n g  p att er n s  of C O VI D -1 9 i nf e cti o n s  b y c o nsi d eri n g 

a g e, g e n d er, h e alt h i ns ur a n c e c o v er a g e,  r a c e/ et h ni cit y a n d i n c o m e  f act or s . D at a  fr o m t h e C e nt er 

f or Dis e as e C o ntr ol ( C D C), D e p art m e nt of H e alt h a n d H u m a n S er vi c es  ( H S S), t h e C O VI D 

tr a c ki n g Pr oj e ct, a n d t h e U. S . C e ns us B ur e a u  ( U S C B) w er e us e d i n t his st u d y.  

A B a y esi a n C o n diti o n al A ut or e gr es si v e ( C A R) m o d el w as us e d t o e x pl or e t h e as s o ci ati o n b et w e e n 

C O VI D -1 9  i nf e cti o n r at es, h os pit ali z ati o ns a n d d e at hs, a n d s o ci o -d e m o gr a p hi c v ari a bl es usi n g 

O p e n  B U G S f or t h e st at es of O hi o, Mi c hi g a n a n d K e nt u c k y.  

At t h e b e gi n ni n g of M ar c h 2 0 2 0, t h e n u m b er of C O VI D -1 9 c as es r e p ort e d b y t h e C D C  f or t h e 

U S A w as 1 2 3, 4 9 8 i nf e cti o ns.  
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C H A P T E R 1 : IN T R O D U C TI O N  

Si n c e t h e a n n o u n c e m e nt b y t h e W orl d H e alt h Or g a ni z ati o n t h at C or o n a vir us ( C O VI D -1 9) is a 

w orl d wi d e p a n d e mi c o n M ar c h 1 1,  2 0 2 0, t h e w h ol e w orl d c a m e t o a st a n dstill  l e a di n g t o m a n y 

disr u pti o ns. T h e r at e s  of i nf e cti o n s pr e a d q ui c kl y t o diff er e nt r e gi o ns, c a usi n g a str ai n o n  m a n y  

h e alt h c ar e s yst e ms. Gl o b all y, p ositi v e c as es w er e o n t h e ris e  a n d b y t h e e n d of M ar c h 2 0 2 0, m ost 

c o u ntri es h a d s e v er al c o nfir m e d c as es. I n t h e U S, c o nfir m e d c as es b et w e e n J a n u ar y 3, 2 0 2 0 a n d 

A pril 1 4, 2 0 2 1 i n cr e as e d  fr o m 9 t o 3 0, 9 4 9, 4 9 6 wit h 5 5 7, 4 1 5 d e at hs ( W H O, 2 0 2 1). 

1: 0 R ati o n al  

T h e b ur d e n of t h e C or o n a vir us p a n d e mi c v ari es a m o n g c o u ntri es a n d r e gi o ns. T h e s pr e a d of 

C O VI D -1 9 o c c urs  w h e n o n e is p h ysi c all y n e ar ( wit hi n 6 f e et) or h a v e a dir e ct c o nt a ct wit h a p ers o n 

wit h C O VI D -1 9 ( C D C, 2 0 2 0). U s u all y, w h e n s o m e o n e wit h C O VI D -1 9 c o u g h s or s n e e z es , t h e y 

pr o d u c e  r es pir at or y dr o pl ets w hi c h w h e n i n h al e d c a u s e s  i nf e cti o n t o a n y o n e  i n pr o xi mit y . 

S e v er al m e as ur es w er e p ut i n pl a c e b y t h e C D C. T h es e i n cl u d e d: 1) w e ari n g a m as k t h at c o v ers 

t h e n os e a n d m o ut h , 2) m ai nt ai ni n g at l e ast 6 f e et fr o m ot h ers , 3)  a v oi di n g cr o w ds a n d ar e as 

wit h o ut pr o p er v e ntil ati o n , 4) w as hi n g h a n ds or s a niti zi n g oft e n , 5) cl e a ni n g a n d disi nf e cti n g 

s urf a c es m or e oft e n , a n d  6 ) g etti n g v a c ci n at e d o n c e t h e v a c ci n e is a v ail a bl e.  

T h e dis e as e b ur d e n h as b e e n attri b ut e d t o br o a d e n vir o n m e nt al, s o ci al,  a n d e c o n o mi c f a ct ors i n 

a d diti o n t o t h e i n di vi d u al l e v el a n d b e h a vi or al ris k f a ct ors. H e alt h a n d ill n es s ar e i nfl u e n c e d b y a 

br o a d s p e ctr u m of v ari a bl es  i n cl u di n g e n vir o n m e nt al, s o ci al a n d e c o n o mi c f a ct ors ( e. g.,  E v a ns & 

St o d d art, 1 9 9 0: L a b o nt e, 1 9 8 7) a n d t h us t h e n e e d t o c o n d u ct a n e c ol o gi c -l e v el st u d y of C O VI D-1 9 

i nf e cti o ns, h os pit ali z ati o ns a n d d e at hs i n O hi o, Mi c hi g a n a n d K e nt u c k y usi n g a B a y esi a n 
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C o n diti o n al A ut or e gr es si o n m o d el  t o e x a mi n e t h e p att er n of t h e p a n d e mi c a n d f a ct ors t h at 

d et er mi n e t h e m.  

T h er e is n e e d t o f urt h er o ur u n d erst a n di n g i n t his ar e a t o all o w f or m or e d e v el o p m e nt of str at e gi c 

pr e v e nti v e m e as ur es t h at t a k es e n vir o n m e nt al, s o ci al, e c o n o mi c, h e a lt h c ar e f a ct ors i nt o 

c o nsi d er ati o n. T h e i nf e cti o n , h os pit ali z ati o n  a n d d e at h  r at es of C O VI D-1 9 will s h o w t h e 

as s o ci ati o n wit h p o p ul ati o n -l e v el i n di c at ors m e as uri n g s o ci o-e c o n o mi c  a n d  h e alt h c ar e  f a ct ors. 

Si n c e t h e C O VI D -1 9 o ut br e a k i n D e c e m b er 2 0 1 9, t h er e h as b e e n si g nifi c a nt i nf or m ati o n 

e x a mi ni n g v ari o us o ut c o m es of C O VI D -1 9 a cr os s t h e gl o b e. M ort alit y, h os pit ali z ati o ns a n d 

i nf e cti o ns r at es a n d c a us es h a v e b e e n e x pl or e d. T h e ris k f a ct ors as s o ci at e d wit h C O VI D -1 9 h a v e 

b e e n i d e ntifi e d as a g e, g e n d er,  a n d u n d e rl yi n g c o n diti o ns. T h e ol d er a g e gr o u p  w as  f o u n d t o b e of 

hi g h est ris k of i nf e cti o n a n d e x p eri e n ci n g t h e w orst o ut c o m es. It h as als o b e e n e x a mi n e d t h at 

p e o pl e w h o n e e d e xtr a pr e c a uti o ns i n cl u d e p e o pl e 1) in rur al c o m m u niti es 2) w it h dis a biliti es 3) 

w it h d e v el o p m e nt al a n d b e h a vi or al dis or d ers 4) e x p eri e n ci n g h o m el es s n es s 5) in r a ci al a n d et h ni c 

mi n orit y gr o u ps.  

T h e s o ci o -e c o n o mi c, c ult ur al , p h ysi c al , a n d e n vir o n m e nt al f a ct ors pl a y a pi v ot al r ol e i n t h e r at e of 

i nf e cti o ns of i nf e cti o us dis e as es  a n d ot h er c hr o ni c h e alt h c o n diti o ns i n cl u di n g h e art dis e as e, 

r es pir at or y dis e as es, di a b et es a n d m ort alit y ( e.g . K a w a ki, K e n n e d y, L o c h n er  &  Pr ot hr o w 1 9 9 7; 

R os s et et al ., 2 0 0 0; Wil ki ns o n, 1 9 9 6.  
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1. 1  P ur p os e  of St u d y  

T h e p ur p os e of t his st u d y is t o u n d erst a n d a n d e x pl or e s o ci o -e c o n o mi c f a ct ors t h at d et er mi n e t h e 

i nf e cti o n, h os pit ali z ati o n,  a n d d e at h fr o m C O VI D -1 9 b et w e e n A pril  2 0 2 0 a n d D e c e m b er 2 0 2 0  i n 

t h e st at es of O hi o, Mi c hi g a n,  a n d K e nt u c k y.  

D u e t o t h e b ur d e n of t h e s pr e a d of c or o n a vir us, t h e C D C i ntr o d u c e d miti g ati o n a cti viti es t h at c a n 

b e t a k e n b y p e o pl e a n d c o m m u niti es t o sl o w t h e s pr e a d of t h e vir us. T h e i ntr o d u cti o n of p ers o n al 

pr e v e nti v e pr a cti c es/ a cti o ns t o e n a bl e s af e o p er ati o ns a n d h e alt h y pl a c es/ e n vir o n m e nts i n 

w or k pl a c es a n d p u bli c f a ciliti es w er e s o m e of t h e miti g ati n g a cti viti es.  

W e ari n g a f a c e m as k, h a n d w as hi n g,  a n d s a niti zi n g, st a yi n g h o m e w h e n ill a n d pr a cti ci n g s o ci al 

dist a n ci n g ( 6  ft) ar e s o m e of t h e e x a m pl es of h o w a n i n di vid u al c a n pr a cti c e pr e v e nti v e m e as ur es. 

Ot h er C O VI D -1 9 miti g ati o n a cti viti es h a v e i n cl u d e d st a y -at -h o m e or d ers, b usi n es s a n d a c a d e mi c 

cl os ur es a n d tr a v el a n d g at h eri n g r estri cti o ns. T h es e w er e m ai nl y ai m e d at sl o wi n g d o w n t h e 

s pr e a d of t h e vir us a n d mi ni mi zi n g i nf e cti o n a n d f at alit y r at es. H o w e v er, t h e y c o ul d als o h a v e 

s o m e e c o n o mi c, s o ci al , a n d  ot h er s e c o n d ar y c o ns e q u e n c es.  

1. 2 B a c k gr o u n d  

S o ci al d et er mi n a nts of h e alt h ( S D O H) ar e t h e c o n diti o ns i n t h e e n vir o n m e nt w h er e p e o pl e ar e 

b or n, li v e, l e ar n, w or k, pl a y, w ors hi p, a n d a g e t h at aff e ct a wi d e r a n g e of h e alt h, f u n cti o ni n g, a n d 

q u alit y -of -lif e o ut c o m es a n d ris ks  ( U S D e p art m e nt of h e alt h a n d H u m a n s er vi c es , S o ci al 

d et er mi n a nts of h e alt h ( S D O H) ). T h es e d et er mi n a nts aff e ct p e o pl es ’ w ell b ei n g  a n d h e alt h a n d, i n 

t his c as e, c o ul d h a v e b e e n  t h e f a ct ors t h at c o ntri b ut e d t o i nf e cti o ns , h os pit ali z ati o ns  a n d d e at h s  

d u e t o C O VI D -1 9.  

https://health.gov/healthypeople/objectives-and-data/social-determinants-health
https://health.gov/healthypeople/objectives-and-data/social-determinants-health
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1. 3 Si g nifi c a n c e of t h e St u d y  

D iff er e n c es i n s o ci al d et er mi n a nts of h e alt h c a n l e a d t o p o or h e alt h o ut c o m es. S o m e of t h es e s o ci al 

d et er mi n a nts i n cl u d e h e alt h c ar e c o v er a g e, c o m m u nit y i n c o m e a n d e d u c ati o n. In e q uiti es r el at e d t o 

t h es e s o ci al d et er mi n a nts h a v e b e c o m e m or e pr o mi n e nt d uri n g C O VI D -1 9 r es p o ns e , c a usi n g m or e 

h ar m t o r a ci al a n d et h ni c mi n orit y gr o u ps. S o m e of t h e c o ns e q u e n c es of t h e miti g ati o n  eff orts b y 

t h e C D C i n cl u d e u n e m pl o y m e nt, l os s of h e alt h c ar e c o v er a g e, str es s, s o ci al is ol ati o n a n d sti g m a 

as s o ci at e d wit h h a vi n g t h e C O VI D -1 9 . T h es e u ni nt e n d e d c o ns e q u e n c es c a us e d  e x c e pti o n al 

h ar ds hi p s i n c o m m u niti es wit h li mit e d r es o ur c es , b ut es p e ci all y t h os e w h er e  miti g ati o n str at e gi es 

ar e m or e stri ctl y e nf or c e d.  

1. 4 T er mi n ol o g y  

T a bl e 1 i n A P P E N DI X A, gi v es d efi niti o ns of w or d or p hr as es us e d t hr o u g h o ut t his p a p er t o 

m ai nt ai n  c o nsist e n c y.  
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C H A P T E R 2 : LI T E R A T U R E R E VI E W   

2. 0  Ar e a of St u d y  

A r etr os p e cti v e, p o p ul ati o n -b as e d, e c ol o gi c al l e v el st u d y t o as s es s s p ati al p att er ns of C O VI D -1 9 

i nf e cti o ns, h os pit ali z ati o ns a n d d e at hs i n O hi o, Mi c hi g a n a n d K e nt u c k y a n d t h e f a ct ors t h at 

d et er mi n e t h es e p att er ns w as d o n e. U si n g  t h e c e ns us di visi o n of  c o u nti es  w hi c h c orr es p o n ds t o t h e 

p oliti c al r e gi o ns , t his a n al ysis  all o w s  f or n e arl y c o m pl et e c o v er a g e of t h e p o p ul ati o n i n t h e st u d y 

ar e a w hi c h all o w f or f urt h er w or k t o b e c o n d u ct e d i n f ut ur e wit h r e g ar ds t o p oli c y 

r e c o m m e n d ati o ns. F or i m p ort a nt d et er mi n a nts of h e alt h t o w or k, t h er e  is a n e e d f or st u d y d esi g ns 

t h at w or k at e c ol o gi c al l e v el ( K a w a c hi et al., 1 9 9 7: M a cI nt yr e & Ell a w a y, 2 0 0 0: Wil ki ns o n, 1 9 9 6) 

T h er e w er e a p pr o xi m at el y 1 1. 6 8 9 milli o n r esi d e nts i n O hi o,  9. 9 8 6 milli o n i n Mi c hi g a n , a n d 4. 4 6 7 

milli o n i n K e nt u c k y as of J ul y 2 0 1 9 ( St atisti cs U S A, 2 0 1 9). A c c es s of h e alt h c ar e s er vi c es f or t h e 

t hr e e st at es is t hr o u g h M e di c ar e, M e di c ai d, e m pl o y er i ns ur e d, s elf -p a y a n d s o m e ar e n ot i ns ur e d 

( U S D e p art m e nt of H e alt h a n d H u m a n s er vi c es)  

T h e g e o gr a p hi c al l o c ati o n of t h e t hr e e st at es c a n b e s e e n  o n Fi g ur e 1 ( A P P E N DI X A)  -P o p ul ati o n 

M a p.  

2. 1 C O VI D -1 9 S er vi c e D eli v er y  

T h e t esti n g a n d di a g n osis of C O VI D -1 9 i n t h e U S is d o n e i n s e v er al a p pr o v e d l o c ati o ns. C O VI D -

1 9 t ests ar e a v ail a bl e at n o c ost n ati o n wi d e at h e alt h c e nt ers a n d s el e ct p h ar m a ci es. T h e F a mili es 

First C or o n a vir us R es p o ns e A ct e ns ur es t h at C O VI D -1 9 t esti n g is fr e e t o a n y o n e i n t h e U. S., 

i n cl u di n g t h e u ni ns ur e d ( U S D e p art m e nt of H e alt h a n d H u m a n S er vi c es) 
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2. 2 D et er mi n a nts of C O VI D -1 9   

2. 2. 1  A g e Gr o u p  

A c c or di n g t o t h e C D C  (C D C C O VI D -1 9 c as e -l e v el r e p ort f or ms, M ar c h 1– N o v e m b er 1 4, 2 0 2 0 ), 

t h e i n ci d e n c e of C O VI D -1 9 w as hi g h est a m o n g a d ults a g e d ≥ 8 0 y e ars  i n l at e M ar c h t o l at e M a y  

2 0 2 0 , wit h a  s pi k e i n i n ci d e n c e i n t h e w e e k b e gi n ni n g A pril 1 2, 2 0 2 0. I n J u n e, i n ci d e n c e i n cr e as e d 

i n all a g e gr o u ps, wit h t h e m ost r a pi d r at e of i n cr e as e a n d hi g h est o v er all i n ci d e n c e a m o n g y o u n g 

a d ults a g e d 1 8 – 2 4 y e ars; t h e r at e i n t his gr o u p c o nti n u es t o b e t h e hi g h est a m o n g all a g e gr o u ps. 

I n ci d e n c e st e a dil y i n cr e as e d a m o n g c hil dr e n a n d a d ol es c e nts ( a g e d 0 – 1 7 y e ars). T h e i n ci d e n c e i n 

hi g h s c h o ol – a g e d p ers o ns ( a g e d 1 4 – 1 7 y e ars) w as m ar k e dl y hi g h er t h a n t h at i n y o u n g er c hil dr e n 

b y e arl y J ul y, t h e n d e cr e as e d b ef or e i n cr e asi n g i n S e pt e m b er. D uri n g l at e S e pt e m b er – e arl y 

O ct o b er, w e e kl y i n ci d e n c e d e cr e as e d a m o n g y o u n g a d ults a g e d 1 8 – 2 4 y e ars o nl y, t h e n c o nti n u e d 

t o st e a dil y i n cr e as e a m o n g all a g e gr o u ps t hr o u g h N o v e m b er 1 4. 

2. 2. 2 G e n d er/ S e x Gr o u p  

M a l es ar e m or e li k el y t o t est p ositi v e f or C O VI D-1 9, m or e li k el y t o h a v e c o m pli c ati o ns a n d m or e 

li k el y t o di e fr o m t h e vir us t h a n f e m al es, i n d e p e n d e nt of a g e. T his is a c c or di n g t o a st u d y b y 

F ar h a a n V a hi d y of H o ust o n M et h o dist R es e ar c h I nstit ut e, U S, a n d c ol l e a g u es. 

A s t h e C O VI D -1 9 p a n d e mi c u nf ol ds a n d e v ol v es a cr os s t h e gl o b e, r es e ar c h ers h a v e i d e ntifi e d 

p o p ul ati o n s u b -gr o u ps wit h hi g h er l e v els of dis e as e v ul n er a bilit y, s u c h as t h os e wit h a d v a n c e d a g e 

or c ert ai n pr e -e xisti n g c o n diti o ns. S o m e  st u di es fr o m C hi n a a n d E ur o p e h a v e i n di c at e d t h at m al es 

t e n d t o e x p eri e n c e hi g h er dis e as e s e v erit y c o m p ar e d t o f e m al es. H o w e v er , a c o m pr e h e nsi v e 

a n al ysis of C O VI D -1 9 g e n d er/ s e x i n a l ar g e a n d di v ers e m etr o p olit a n ar e a i n t h e U S h as b e e n 

l a c ki n g. 
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T h e a ut h ors c o n cl u d e t h at t h er e is a cl e ar a n d str o n g i n d e p e n d e nt as s o ci ati o n b et w e e n m al es  a n d 

S A R S -C o V -2 s us c e pti bilit y, c o m pli c ati o ns,  a n d p o or o ut c o m es . T h e y f urt h er n ot e d t h at 

u n d erst a n di n g g e n d er  diff er e n c es i n dis e as e i nf e cti o n is a f u n d a m e nt al st e p t o w ar d i m pr o v e d 

dis e as e m a n a g e m e nt a n d i nt er v e nti o n str at e gi es f or b ot h m e n a n d w o m e n.  

2. 2. 3 R a c e/ Et h ni c  Gr o u p  

T h e  U. S D e p art m e nt of H e alt h a n d H u m a n S er vi c es  p oi nts o ut t h at  s o ci al d et er mi n a nts of H e alt h 

2 0 2 0 ( cit e d 2 0 2 0 J a n 2 0), i n cl u di n g h e alt h a n d s o ci al i n e q u aliti es h a v e p ut m a n y p e o pl e fr o m r a ci al 

a n d et h ni c mi n orit y gr o u ps at i n cr e as e d ris k of g etti n g si c k a n d d yi n g of C O VI D -1 9. T h e t er m 

r a ci al a n d et h ni c mi n orit y gr o u ps i n cl u d e p e o pl e of c ol or wit h a wi d e v ari et y of b a c k gr o u n ds a n d 

e x p eri e n c es. It f urt h er i d e ntifi es t h e 5 s o ci al d et er mi n a nts of h e alt h , i n cl u di n g 1) e c o n o mi c st a bilit y 

2) e d u c ati o n 3) s o ci al a n d c o m m u nit y c o nt e xt 4) h e alt h a n d h e alt h c ar e 5) n ei g h b or h o o d a n d b uilt 

e n vir o n m e nt. I n e q u aliti es i n s o ci al d et er mi n a nts of h e alt h, s u c h as p o v ert y a n d h e alt h c ar e a c c es s  

t h at aff e ct t h es e gr o u ps ar e i nt err el at e d a n d i nfl u e n c e a wi d e r a n g e of h e alt h a n d q u alit y -of lif e 

o ut c o m es a n d ris ks.  

2. 2. 4 I n c o m e Gr o u p 

A c c or di n g t o  U ni v ersit y of C hi c a g o r es e ar c h ers , t h e l o w est-i n c o m e gr o u p h a d t h e hi g h est r at e of 

j o b l os ses  b et w e e n F e br u ar y 1, 2 0 2 0 a n d t h e e n d of J u n e, w hil e t h e hi g h est -i n c o m e w or k ers h a d 

t h e l o w est j o b l os s r at e d uri ng t his p eri o d. W hil e t h e g a ps n arr o w e d s o m e w h at b y t h e e n d of J u n e, 

t h e l o w est-i n c o m e gr o u p h a d o nl y 8 1 p er c e nt of t h e j o bs t h e y h a d o n F e br u ar y 1, w hil e t h e hi g h est -

i n c o m e gr o u p h a d 9 6 p er c e nt of t h e j o bs t h e y h a d pr e-p a n d e mi c.  

 

https://bfi.uchicago.edu/wp-content/uploads/HurstBFI_WP_202058_Revision.pdf
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2. 2. 5 H e alt h c ar e I ns ur a n c e C o v er a g e  Gr o u p  

C urr e nt P o p ul ati o n S ur v e y A n n u al S o ci al a n d E c o n o mi c S u p pl e m e nt ( C P S A S E C) a n d t h e 

A m eri c a n C o m m u nit y S ur v e y ( A C S)  r e p ort t h at in 2 0 1 9, 8. 0 p er c e nt of p e o pl e, or 2 6. 1 milli o n, 

di d n ot h a v e h e alt h i ns ur a n c e at a n y p oi nt d uri n g t h e y e ar . T h e p er c e nt a g e of p e o pl e wit h h e alt h 

i ns ur a n c e c o v er a g e f or all or p art of 2 0 1 9 w as 9 2. 0 p er c e nt. M ost p e o pl e h a d Pri v at e h e alt h 

i ns ur a n c e c o v er a g e, c o v eri n g 6 8. 0 a n d 3 4. 1 p er c e nt of t h e p o p ul ati o n at s o m e p oi nt d uri n g t h e 

y e ar, r es p e cti v el y. I n 2 0 1 9, 9. 2 p er c e nt of p e o pl e, or 2 9. 6 milli o n, w er e n ot c o v er e d b y h e alt h 

i ns ur a n c e at t h e ti m e of i nt er vi e w, a c c or di n g t o t h e A C S, u p fr o m 8. 9 p er c e nt a n d 2 8. 6 milli o n.  
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C H A P T E R 3:  M E T H O D O L O G Y  

3. 0 Pr o c e d ur e  

T h e o bj e cti v e of t his  st u d y w as t o  e v al u at e  h o w t h e d et er mi n a nts of C O VI D -1 9 aff e ct e d t h e 

i nf e cti o ns , h os pit ali z ati o ns a n d d e at hs of p o p ul ati o n s  i n O hi o, Mi c hi g a n a n d K e nt u c k y. T o a c hi e v e 

t his, c o u nt y s h a p efil es  w er e o bt ai n e d fr o m t h e U. S. C e ns us B ur e a u a n d m a p p e d usi n g t h e Ar c GI S 

s oft w ar e. T h es e s h a p efil es w er e s u bs e q u e ntl y j oi n e d wit h t h e C O VI D -1 9 d at a fr o m t h e C D C. T h e 

d at a w as t h e n a n al y z e d st atisti c all y  wit h C o n diti o n al A ut or e gr es si o n  ( C A R) M o d el i n O p e n  

B U G S . 

3. 1 D at a C oll e cti o n a n d S o ur c es  

T h e d at a us e d i n t his st u d y w as o bt ai n e d fr o m t h e A m eri c a n Co m m u nit y  S ur v e y ( A C S) , t h e C D C, 

t h e U S D e p art m e nt of H e alt h a n d H u m a n S er vi c es, C e nt ers f or M e di c ar e a n d M e di c ai d S er vi c es, 

U S C e ns us B ur e a u, a n d t h e C O VI D Tr a c ki n g Pr oj e ct . T h es e  d at a g a v e fi g ur es f or i nf e cti o ns, 

h os pit ali z ati o ns, dis c h ar g es a n d d e at hs of C O VI D -1 9 p ati e nts b y  a g e, g e n d e r, r a c e / et h ni cit y, 

i n c o m e a n d h e alt h c ar e c o v er a g e. T h e d at a o bt ai n e d w as  fr o m A pril 2 0 2 0 t o D e c e m b er 2 0 2 0 f or 

t h e t hr e e st at es. All r e c or ds wit h a pri n ci p al dis c h ar g e di a g n osis of C O VI D-1 9 w er e s el e ct e d. T h e 

2 0 1 9 A m eri c a n C o m m u nit y S ur v e y 5 -y e ar esti m at e  ( T a bl e S 2 7 0 1) pr o vi d e d d at a o n p o p ul ati o n 

a n d r esi d e n c y . 
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3. 2 Ar c GI S  

T h e t ot al n u m b er of c o u nti es f or t h e t hr e e st at es is 2 9 1: 8 8 i n O hi o, 8 3 i n Mi c hi g a n a n d 1 2 0 i n 

K e nt u c k y. F or t his st u d y, t h e c o u nt y w as us e d as t h e u nit f or a n al ysis.  

T o m a p  c o u nt y d at as ets f or t h e 3 st at es, p ol y g o n s h a p efil e o bt ai n e d fr o m t h e U. S. C e ns us B ur e a u 

w er e m a p p e d usi n g Ar c GI S Pr o . D at a fr o m C O VI D -1 9 c as es fr o m J ul y 2 0 2 0 t o D e c e m b er 2 0 2 0  

all a g e d 1 5 a n d o v er w er e o bt ai n e d fr o m t h e C e nt er f or Dis e as e C o ntr ol ( C D C)  w e bsit e a n d j oi n e d 

wit h t h e p ol y g o n s h a p efil es r e pr es e nti n g diff er e nt c o u nti es . A t ot al of 2 9 1 c o u nti es  w er e i n cl u d e d 

i n t h e a n al ysis. 

3. 3 C o n diti o n al A ut or e gr es si o n M o d el  

T h e S p ati al a n al ys es of C O VI D -1 9  w er e c o n d u ct e d i n t w o p h as es. First, c o u nt y  b o u n d ari es w er e 

g e o -r ef er e n c e d a n d li n k e d t o t h e c o u nt y C O VI D -1 9  i nf e cti o n r at es f or A pril 2 0 2 0 t o D e c e m b er 

2 0 2 0  a n d m a ps w er e d e v el o p e d f or vis u ali z ati o n.  

3. 4 A n al ysis of R es e ar c h Q u esti o ns  

3. 4. 0 Pr o bl e m D es cri pti o n  

T h e i nf e cti o ns, h os pit ali z ati o ns a n d d e at hs d u e t o C O VI D -1 9 i n t h e 3 st at es w as d e p e n d e nt o n 

s e v er al f a ct ors w hi c h , a c c or di n g t o t h e C D C ar e c all e d d et er mi n a nts of h e alt h. T h es e d et er mi n a nts 

bri n g a b o ut t h e i n e q uiti es a n d i n e q u aliti es t h at diff er e nt gr o u ps e x p eri e n c e d. T h e q u esti o n 

t h er ef or e is, h o w c a n w e i d e ntif y t h e m ost pr o mi n e nt  f a ct ors? W hi c h gr o u p is m ost l y aff e ct e d ? 

T h e a n al ysis t h at f oll o w s will att e m pt t o a ns w er t h es e q u esti o ns.  

 



1 1  
 

3. 4. 1 I m p a ct A n al ysis of C o vi d-1 9 o n Diff er e nt A g e Gr o u ps ?  

T h e a g e gr o u ps t o c o nsi d er ar e 0 -1 7 y e ars, 1 8 -4 9 y e ars, 5 0 -6 4 y e ars,  a n d 6 5 + y e ars . I n di vi d u als 

of 6 5 + w er e m or e v ul n er a bl e t o i nf e cti o ns a n d d e at h s pri m aril y d u e t o s e v er al u n d erl yi n g h e alt h 

is s u es as i n di c at e d b y t h e C D C. H o w e v er, fr o m t h e a n al ysis, t h os e m or e aff e ct e d w er e t h os e 

b et w e e n 1 8 -4 9 y e ars.  

  I nf e cti o ns S D  L C L  U C L  Mi n  M a x  
0 -1 7 y e ars  1 8 0. 9 5  1 6 3. 9 9  1 0 3. 6  2 5 8. 2 9  1 1  1 2 5 0  
1 8 - 4 9 y e ars  1 2 3 6. 5 6  9 6 2. 1 8  1 1 6 2. 0 5  1 3 1 1. 0 6  1 2 7  5 9 7 4  
5 0 - 6 4 y e ars  4 9 3. 5 9  3 4 8. 7 8  4 1 9. 0 9  5 6 8. 0 9  2 2  2 0 3 5  
6 5 + y e ars  4 4 1. 4 5  2 9 9. 6 8  3 6 6. 7 5 5  5 1 6. 1 4  5 4  1 7 3 1  

 

3. 4. 2 I m p a ct a n al ysis of C o vi d -1 9 o n Diff er e nt G e n d er/ S e x  

F e m al es a n d m al es r es p o n d e d diff er e ntl y t o C O VI D -1 9  m a ki n g t h e m al es m or e v ul n er a bl e t o 

i nf e cti o ns a nd  d e at hs.  

MI    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  1. 1 1 8 7 5  2 5 2. 7 5  0. 4 8 0 5  1 0 0 0 1  3 0 0 0  

  F  -1. 5 7 6 5  2 4 8. 2 7 5  -5. 2 4 7 5  1 0 0 0 1  3 0 0 0  

       

K Y    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  1. 4 9 1 6 6 7  3 3 7  0. 6 4 0 6 6 6 7  1 0 0 0 1  3 0 0 0  

  F  -2. 1 0 2  3 3 1. 0 3 3 3 3 3 3  -6. 9 9 6 6 6 7  1 0 0 0 1  3 0 0 0  

       

O H    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  0. 9 2 7 7 5  2 5 3. 5  1. 8 6 8 5  1 0 0 0 1  4 0 0 0  

  F  -3. 9 3  2 4 9. 2 5  -0. 8 6 2 2 5  1 0 0 0 1  4 0 0 0  
 

 

3. 4. 3 I m p a ct A n al ysis of C o vi d -1 9 o n Diff er e nt R a c e s/ Et h ni c Gr o u ps  
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I n di vi d u als h a v e b e e n c at e g ori z e d as eit h er of w hit e r a c e o r n o n -w hit e r a c e ( B l a c k, His p a ni c,  
A si a n a n d Ot h ers ) 
 
Fr o m o ur r es ults, i n di vi d u als of a w hit e r a c e w er e l es s i nf e ct e d wit h C O VI D -1 9 as c o m p ar e d 
wit h n o n -w hit e r a c e.  
 

O H    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  -4. 3 1 5  0. 1 4 2 7  -4. 3 1 5  1  3 0 0 0  

  T  -0. 7 1 6 1  1 0 2. 1  1. 2 3 9  1  3 0 0 0  

       
 
MI    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  -4. 1 1 3  0. 1 0 4 4                   -4. 1 1 2            1  3 0 0 0  

  T  -0. 1 7 7 6  1 0 1. 6                     -1. 0 1            1  3 0 0 0  

 
 

K Y    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  -4. 3 6 1  0. 1 5 3 7  -4. 3 6 2  1  3 0 0 0  

  T  1. 8 6 2  1 0 0. 8  1. 6 9 8  1  3 0 0 0  

 
 
Fr o m o ur r es ults, i n di vi d u als of a w hit e r a c e h a d l o w er n u m b er of d e at hs d u e t o C O VI D 1 9 as 
c o m p ar e d wit h n o n -w hit e r a c e.  
 
 

O H    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  -7. 9 1 2  0. 0 8 8 5 3  -7. 9 1 3  1  3 0 0 0  

  T  -1. 2 3 4  9 9. 1  -0. 5 1 2 8  1  3 0 0 0  

       

MI    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  -7. 1 7 1  0. 0 5 0 9 4  -7. 1 7 1  1  3 0 0 0  

  T  -1. 9 4 5  9 7. 7 4  -2. 5 5 9  1  3 0 0 0  
 

      

K Y    M e a n  S D  M e di a n  St a rt  S a m pl e  

  M  -8. 3  0. 0 9 3 5 4  -8. 2 9 7  1 0 0 0 1  3 0 0 0  

  T  1. 9 4 8  1 0 2  1. 1 7 2  1 0 0 0 1  3 0 0 0  

 
  
 

3. 4. 4 I m p a ct of C o vi d -1 9 o n Diff er e nt I n c o m e Gr o u ps  



1 3  
 

I n di vi d u als fr o m l o w-i n c o m e ( L) c o m m u niti es w er e m or e v ul n er a bl e t o i nf e cti o n a n d d e at h t h a n 

t h os e fr o m m e di a n i n c o m e ( M) c o m m u niti es.  

MI    M e a n  S D  M e di a n  St a rt  S a m pl e  

  L  4. 3 7 5  1 0 1 0  1. 8 2 2  1 0 0 0 1  3 0 0 0  

  M  -6. 8 0 6  9 9 5 . 1 -1 9 . 9 9 1 0 0 0 1  3 0 0 0  

       

K Y    M e a n  S D  M e di a n  St a rt  S a m pl e  

  L  4. 4 7 5  1 0 1 1  1. 9 2 2  1 0 0 0 1  3 0 0 0  

  M  -6. 3 0 6  9 9 3. 1  -2 0. 9 9  1 0 0 0 1  3 0 0 0  

       

O H    M e a n  S D  M e di a n  St a rt  S a m pl e  

  L  3. 7 1 1  1 0 1 4  7. 4 7 4  1 0 0 0 1  4 0 0 0  

  M  -1 5. 7 2  9 9 7  -3. 4 4 9  1 0 0 0 1  4 0 0 0  
 

3. 4. 5 Im p a ct of C o vi d -1 9 o n Diff er e nt H e alt h c ar e C o v er a g e Gr o u ps ?  

I n di vi d u als h a v e b e e n c at e g ori z e d u n d er I ns ur e d a n d U ni ns ur e d of diff er e nt r a c e  a n d et h ni c 

gr o u ps.  

A n al ysis of t h e d at a s h o w s t h at a c c es s t o h e alt h c ar e c o v er a g e is m or e pr o mi n e nt wit h i n di vi d u als 

of t h e w hit e r a c e w hil e t h er e is a dis p arit y f or t hos e fr o m mi n orit y gr o u ps.  

O H    M e a n  S D  M e di a n  St a rt  S a m pl e  

  His p a ni c  2. 1 2 8  1 0 0 1  5. 0 6 9  1 0 0 0 1  4 0 0 0  

  Bl a c k  1 0. 8 8  1 0 0 4  -0. 5 1 8 5  1 0 0 0 1  4 0 0 0  

  W hit e  3. 4 8 6  9 9 5. 3  -1 2. 4 8  1 0 0 0 1  4 0 0 0  
 

 

 

MI    M e a n  S D  M e di a n  St a rt  S a m pl e  
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  His p a ni c  2 9. 2 1  9 9 9. 4  2 0  1 0 0 0 1  3 0 0 0  

  Bl a c k  -1 1. 9 6  1 0 2 8  -7. 1 3 6  1 0 0 0 1  3 0 0 0  

  W hit e  1 0. 4 1  9 9 5. 3  1. 1 8 7  1 0 0 0 1  3 0 0 0  
 

K Y    M e a n  S D  M e di a n  St a rt  S a m pl e  

  His p a ni c  2 9. 2 1  9 9 9. 4  2 0  1 0 0 0 1  3 0 0 0  

  Bl a c k  -1 1. 9 6  1 0 2 8  -7. 1 3 6  1 0 0 0 1  3 0 0 0  

  W hit e  1 0. 4 1  9 9 5. 3  1. 1 8 7  1 0 0 0 1  3 0 0 0  
 

A n al ysis of u ni ns ur e d p ers o ns s h o w s t h at m aj orit y of t h os e w h o h a d li mit e d a c c es s t o h e alt h c ar e 

w er e of mi n orit y gr o u ps . 

O H    M e a n  S D  M e di a n  St a rt  S a m pl e  

  His p a ni c  0. 5 3 2  2 5 0. 2 5  1. 2 6 7 2 5  1 0 0 0 1  4 0 0 0  

 Bl a c k  2. 7 2  2 5 1  
-

0. 1 2 9 6 2 5  1 0 0 0 1  4 0 0 0  

  W hit e  0. 8 7 1 5  2 4 8. 8 2 5  -3. 1 2  1 0 0 0 1  4 0 0 0  
 

MI    M e a n  S D  M e di a n  St a rt  S a m pl e  

  His p a ni c  7. 3 0 2 5  2 4 9. 8 5  5  1 0 0 0 1  3 0 0 0  

  Bl a c k  -2. 9 9  2 5 7  -1. 7 8 4  1 0 0 0 1  3 0 0 0  

  W hit e  2. 6 0 2 5  2 4 8. 8 2 5  0. 2 9 6 7 5  1 0 0 0 1  3 0 0 0  
 

K Y    M e a n  S D  M e di a n  St a rt  S a m pl e  

  His p a ni c  9. 7 3 6 6 6 7  3 3 3. 1 3 3 3 3 3 3  6. 6 6 6 6 6 6 7  1 0 0 0 1  3 0 0 0  

  Bl a c k  -3. 9 8 6 6 7  3 4 2. 6 6 6 6 6 6 7  -2. 3 7 8 6 6 7  1 0 0 0 1  3 0 0 0  

  W hit e  3. 4 7  3 3 1. 7 6 6 6 6 6 7  0. 3 9 5 6 6 6 7  1 0 0 0 1  3 0 0 0  
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C H A P T E R 4: R E S U L T S  

4. 0  A n al ysis  

T h e d at a c oll e ct e d w as us e d t o m a p usi n g Ar c GI S . S h a p efil es r e pr es e nti n g t h e c o u nti es i n t h e t hr e e 

st at es w er e j oi n e d wit h t h e C O VI D-1 9 d at a.  

M o d el a d e q u a c y e ns ur e d t hr o u g h v ari o us di a g n osti c t ests usi n g b ur n -i n a n d c o n v er g e n c e t est. T h e 

st atisti c al a n al ysis w as p erf or m e d usi n g O p e n B U G S . 

Of t h e t hr e e st at es, O hi o w as m ost aff e ct e d b y C O VI D -1 9. A f urt h er a n al ysis w o ul d b e a bl e t o 

s h o w w h y t his w as s o.  
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C H A P T E R 5: DI S C U S SI O N  

S D O H pl a y s  a vit al r ol e i n h e alt h c ar e of i n di vi d u al s i n a s o ci et y. T h e 5 d et er mi n a nts dis c us s e d 

c o ntri b ut e d t o t h e C O VI D -1 9 i nf e cti o ns  a n d d e at h s  i n t h e 3 st at es. Alt h o u g h m or e r es e ar c h n e e ds 

t o b e d o n e t o g et m or e d at a, it is i m p ort a nt t o no t e t h at ot h er f a ct ors c oul d als o h a v e c a us e d t h e 

i nf e cti o ns a n d s pr e a d of C O VI D-1 9.  

T h e pr a cti c e of w e ari n g a m as k a n d s o ci al dist a n ci n g pl a y e d a m aj or r ol e i n c ur bi n g t h e s pr e a d of 

C O VI D -1 9 i n p o p ul ati o ns ( C D C).  

Ot h er p os si bl e f a ct ors i n cl u d e c o m m u nit y pr a cti c e s, h o usi n g, i m mi gr ati o n st at us, u n d erl yi n g 

h e alt h is s u es, s m o ki n g, e m pl o y m e nt a n d c ult ur e. T h es e c o ul d b e i n v esti g at e d f urt h er i n m or e 

d e pt h.  
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A P P E N DI X A  

T A B L E 1  

T er mi n ol o g y  

C D C  C e nt er of Dis e as e C o ntr ol  

W H O  W orl d H e alt h Or g a ni z ati o n  

S D O H  S o ci al D et er mi n a nts of H e alt h  

A C S  A m eri c a n C o m m u nit y S ur v e y  

O H  O hi o  

MI  Mi c hi g a n  

K Y  K e nt u c k y  

S D  St a n d ar d D e vi ati o n  

 

T A B L E 2  

D at a S o ur c es  

D E T E R MI N A N T  S O U R C E  

A g e, S e x, R a c e  T h e C D C ( C e nt er f or Dis e as e C o ntr ol)  

R a c e/ Et h ni cit y D at a  T h e C O VI D Tr a c ki n g Pr oj e ct  

C o m m u nit y I n c o m e  U S C e ns us B ur e a u  

H e alt h c ar e C o v er a g e  U S D e p art m e nt of H e alt h a n d H u m a n 
S er vi c es  

P o p ul ati o n  A m eri c a n C o m m u nit y S ur v e y  

C O VI D -1 9 I nf e cti o ns  T h e C O VI D Tr a c ki n g Pr oj e ct  

C O VI D -1 9 H os pit ali z ati o ns  T h e C O VI D Tr a c ki n g Pr oj e ct  

C O VI D -1 9 D e at hs  T h e C O VI D Tr a c ki n g Pr oj e ct  
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A P P E N DI X B  

O hi o I nf e cti o ns Gr a p h  

 

 

 

 

 

 

 

 

 

 

 

O hi o D e at h s Gr a p h  
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Mi c hi g a n I nf e cti o ns  Gr a p hs  

 

 

 

 

 

 

 

 

 

 

 

Mi c hi g a n D e at hs Gr a p hs  
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K e nt u c k y I nf e cti o ns Gr a p h  

 

 

 

 

 

 

 

 

 

 

 

K e nt u c k y D e at hs Gr a p hs  

 

  



Pr o vi n c e of O nt ari o, e c gi s, E sri, H E R E, G ar mi n, F A O, N O A A, U S G S, E P A,

E sri, U S G S

0 3 0 0 6 0 01 5 0 Mil e s

U n I n s ur e d
≤ 4

≤ 6

≤ 8

≤ 1 5

≤ 4 1



Pr o vi n c e of O nt ari o, e c gi s, E sri, H E R E, G ar mi n, F A O, N O A A, U S G S, E P A,

E sri, U S G S

0 3 0 0 6 0 01 5 0 Mil e s

A g e Gr o u p M a p
≤ 2 2 1

≤ 3 8 3

≤ 5 8 5

≤ 9 1 4

≤ 1 7 3 1



Pr o vi n c e of O nt ari o, e c gi s, E sri, H E R E, G ar mi n, F A O, N O A A, U S G S, E P A,

E sri, U S G S

0 3 0 0 6 0 01 5 0 Mil e s

G e n d er
M a p

≤ 6 9 5

≤ 1 2 8 5

≤ 1 9 9 2

≤ 2 9 8 3

≤ 5 2 2 1



Pr o vi n c e of O nt ari o, e c gi s, E sri, H E R E, G ar mi n, F A O, N O A A, U S G S, E P A,

E sri, U S G S

0 3 0 0 6 0 01 5 0 Mil e s

I n c o m e
≤ 7 7 6 5 5

≤ 2 0 2 3 4 8

≤ 4 2 1 2 9 0

≤ 8 6 1 0 4 2

≤ 1 7 3 4 3 1 1



Pr o vi n c e of O nt ari o, e c gi s, E sri, H E R E, G ar mi n, F A O, N O A A, U S G S, E P A,

E sri, U S G S

0 3 0 0 6 0 01 5 0 Mil e s

R a c e M a p
≤ 1 9 8

≤ 4 7 2

≤ 8 5 9

≤ 1 7 0 8

≤ 2 9 4 4
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6. 0  R E F E R N C E S  

A s p ati al a n al ysis of t h e d et er mi n a nts of p n e u m o ni a a n d i nfl u e n z a h os pit ali z ati o ns i n O nt ari o 

( 1 9 9 2– 2 0 0 1) Eri c J. Cri g ht o n a, S us a n J. Elli ott b, R a hi m M oi n e d di n c, P a vl os K a n ar o gl o u b, R os s 

U ps h ur c, d, e  

C o m m u nit y -B as e d T esti n g Sit es f or C O VI D -1 9 , U S D e p art m e nt of H e alt h a n d H u m a n S er vi c es 

(htt ps:// w w w. h hs. g o v/ c or o n a vir us/ c o m m u nit y -b as e d -t esti n g-sit es/i n d e x. ht ml )  

C or d es J, C astr o M C. S p ati al A n al ysis of C O VI D -1 9 Cl ust ers a n d C o nt e xt u al F a ct ors i n N e w Y or k 

Cit y.  S p at  S p ati ot e m p or al  E pi d e mi ol.  2 0 2 0; 3 4: 1 0 0 3 5 5. 

D OI:  htt ps:// d x. d oi. or g/ 1 0. 1 0 1 6 % 2 Fj.s st e. 2 0 2 0. 1 0 0 3 5 5 e xt er n al i c o n  

C or o n a vir us Dis e as e 2 0 1 9 C as e S ur v eill a n c e —  U nit e d St at es, J a n u ar y 2 2 – M a y 3 0, 2 0 2 0  

Eri n K. St o k es, M P H 1, *; L a ur a D. Z a m br a n o, P h D 1, *; K a yl a N. A n d ers o n, P h D 1 ; Ell y n P. M ar d er, 

Dr P H 1 ; K al a M. R a z, M P H1 ; S u a d El B ur ai F eli x, M P H1 ; Y u nf e n g Ti e, P h D1 ; K at hl e e n E. 

F ull ert o n,  M P H 1  (Vi e w  a ut h or  affili ati o n s ), C e nt er  f or  Dis e as e  C o ntr ol 

(htt ps:// w w w. c d c. g o v/ m m wr/ v ol u m es/ 6 9/ wr/ m m 6 9 2 4 e 2. ht m ? s _ ci d = m m 6 9 2 4 e 2 _ w  ) 

H e alt h E q uit y C o nsi d er ati o ns a n d R a ci al a n d Et h ni c Mi n orit y Gr o u ps , C e nt er f or Dis e as e C o ntr ol 

(htt ps:// w w w. c d c. g o v/ c or o n a vir us/ 2 0 1 9 -n c o v/ c o m m u nit y/ h e alt h -e q uit y/r a c e -et h ni cit y. ht ml  ) 

 H o w C O VI D -1 9 S pr e a ds , C e nt er of Dis e as e C o ntr ol ( htt ps:// w w w. c d c. g o v/ c or o n a vir us/ 2 0 1 9 -

n c o v/ pr e v e nt -g etti n g -si c k/ h o w -c o vi d -s pr e a ds. ht ml  ) 

C O VI D -1 9 St ats:  C O VI D -1 9 I n ci d e n c e, b y A g e Gr o u p —  U nit e d St at es, M ar c h 1 – N o v e m b er 1 4, 

2 0 2 0.  M M W R  M or b  M ort al  W kl y  R e p  2 0 2 1; 6 9: 1 6 6 4.  D OI:  

( htt p:// d x. d oi. or g/ 1 0. 1 5 5 8 5/ m m wr. m m 6 9 5 1 5 2 a 8 e xt er n al i c o n  ) 

https://www.hhs.gov/coronavirus/community-based-testing-sites/index.html
https://dx.doi.org/10.1016%2Fj.sste.2020.100355
https://www.cdc.gov/mmwr/volumes/69/wr/mm6924e2.htm?s_cid=mm6924e2_w#contribAff
https://www.cdc.gov/mmwr/volumes/69/wr/mm6924e2.htm?s_cid=mm6924e2_w
https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/race-ethnicity.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
http://dx.doi.org/10.15585/mmwr.mm695152a8
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F ar h a a n S. V a hi d y  et al. S e x diff er e n c es i n s us c e pti bilit y, s e v erit y, a n d o ut c o m es of c or o n a vir us 

dis e as e 2 0 1 9: Cr os s -s e cti o n al a n al ysis fr o m a di v ers e U S m etr o p olit a n ar e a,  P L O S 

O N E  ( 2 0 2 1). D OI: 1 0 . 1 3 7 1/j o ur n al. p o n e. 0 2 4 5 5 5 6 

J o u r n al i nf o r m ati o n:  P L o S O N E   

T h e U. S. L a b or M ar k et d uri n g t h e B e gi n ni n g of t h e P a n d e mi c R e c es si o n ∗  T o m a z C aj n er  L el a n d 

D. Cr a n e R y a n A. D e c k er J o h n Gri gs b y A dri a n H a mi ns -P u ert ol as Eri k H urst C hrist o p h er K ur z 

A h u Yil dir m a z  

Ki m S J, B ost wi c k W. S o ci al V ul n er a bilit y a n d R a ci al I n e q u alit y i n C O VI D -1 9 D e at hs i n C hi c a g o. 

H e alt h E d u c B e h a v. 2 0 2 0; 4 7( 4): 5 0 9 -5 1 3. D OI:  htt ps:// d oi. or g/ 1 0. 1 1 7 7/ 1 0 9 0 1 9 8 1 2 0 9 2 9 6 7 7 e xt er n al 

i c o n e xt er n al i c o n 

L ai P -C, S o F -M, C h a n K -W. S p ati al e pi d e mi ol o gi c al a p pr o a c h es i n dis e as e m a p pi n g a n d a n al ysis. 

C R C Pr es s; 2 0 0 8.  

Mill et G A, J o n es A T, B e n k es er D, et al. A s s es si n g Diff er e nti al I m p a cts of C O VI D -1 9 o n Bl a c k 

C o m m u niti es. A n n E pi d e mi ol. 2 0 2 0; 4 7: 3 7 -4 4. 

D OI:  htt ps:// d oi. or g/ 1 0. 1 0 1 6/j. a n n e pi d e m. 2 0 2 0. 0 5. 0 0 3 e xt er n al i c o n  

O n J u n e 1 5, 2 0 2 0, t his r e p ort w as p ost e d o nli n e as a n  M M W R  E arl y R el e as e.  

P ar a di es Y. A S yst e m ati c R e vi e w of E m piri c al R es e ar c h o n S elf -r e p ort e d R a cis m a n d H e alt h. I nt 

J E pi d e mi ol. 2 0 0 6; 3 5( 4): 8 8 8 – 9 0 1. D OI:  htt ps:// d oi. or g/ 1 0. 1 0 9 3/ij e/ d yl 0 5 6 e xt er n al i c o n  

P e o pl e  wit h  C ert ai n  M e di c al  C o n diti o ns , C e nt er  f or  Dis e as e  C o ntr ol 

(htt ps:// w w w. c d c. g o v/ c or o n a vir us/ 2 0 1 9 -n c o v/ n e e d -e xtr a -pr e c a uti o ns/ p e o pl e -wit h -m e di c al -

c o n diti o ns. ht ml  ) 

http://dx.doi.org/10.1371/journal.pone.0245556
https://medicalxpress.com/journals/plos-one/
https://doi.org/10.1177/1090198120929677
https://doi.org/10.1177/1090198120929677
https://doi.org/10.1016/j.annepidem.2020.05.003
https://doi.org/10.1093/ije/dyl056
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-conditions.html


2 3  
 

Pri c e -H a y g o o d E G, B urt o n J, et al. H os pit ali z ati o n a n d M ort alit y a m o n g Bl a c k P ati e nts a n d W hit e 

P ati e nts  wit h  C o vi d -1 9.  N  E n gl  J  M e d.  2 0 2 0. 

D OI:  htt ps:// d oi. or g/ 1 0. 1 0 5 6/ N EJ M s a 2 0 1 1 6 8 6 e xt er n al i c o n  

S ci e n c e Bri ef: E vi d e n c e us e d t o u p d at e t h e list of u n d erl yi n g m e di c al c o n diti o ns t h at i n cr e as e a 

p ers o n’s ris k of s e v er e ill n es s fr o m C O VI D -1 9 , C e nt er of Dis e as e C o ntr ol 

(htt ps:// w w w. c d c. g o v/ c or o n a vir us/ 2 0 1 9 -n c o v/ h c p/ cli ni c al -c ar e/ u n d erl yi n g -e vi d e n c e -

t a bl e. ht ml # a n c h or _ 1 6 1 6 7 8 0 4 8 6 6 6 2 ) 

Si m o ns R L, L ei M K, B e a c h S R H, et al. Dis cri mi n ati o n, S e gr e g ati o n, a n d C hr o ni c I nfl a m m ati o n: 

T esti n g t h e W e at h eri n g E x pl a n ati o n f or t h e P o or H e alt h of Bl a c k A m eri c a ns. D e v P s y c h ol. 

2 0 1 8; 5 4( 1 0): 1 9 9 3 -2 0 0 6. D OI:  htt ps:// d oi. or g/ 1 0. 1 0 3 7/ d e v 0 0 0 0 5 1 1 e xt er n al i c o n  

Si m o ns R L, L ei M K, B e a c h S R H, et al. Dis cri mi n ati o n, s e gr e g ati o n, a n d c hr o ni c i nfl a m m ati o n: 

T esti n g t h e w e at h eri n g e x pl a n ati o n f or t h e p o or h e alt h of Bl a c k A m eri c a ns. D e v P s y c h ol. 

2 0 1 8; 5 4( 1 0): 1 9 9 3 -2 0 0 6. D OI:  htt ps:// d oi. or g/ 1 0. 1 0 3 7/ d e v 0 0 0 0 5 1 1 e xt er n al i c o n e xt er n al i c o n  

S p ati al cl ust eri n g a n d s o ci o -d e m o gr a p hi c d et er mi n a nts of HI V i nf e cti o n i n Et hi o pi a, 2 0 1 5 – 2 0 1 7 

Y al e m z e w o d A s s ef a G el a w a, b, *, Ri c ar d o J. S o ar es M a g al h ã es c, d, Yi b elt al A s s ef a a, G ail 

Willi a ms a  

St o k es E K, Z a m br a n o L D, A n d ers o n K N, et al. C or o n a vi r us Dis e as e 2 0 1 9 C as e S ur v eill a n c e —  

U nit e d St at es, J a n u ar y 2 2 – M a y 3 0, 2 0 2 0. M M W R M or b M ort al W kl y R e p 2 0 2 0; 6 9: 7 5 9 – 7 6 5. 

D OI:  htt p:// d x. d oi. or g/ 1 0. 1 5 5 8 5/ m m wr. m m 6 9 2 4 e 2 e xt er n al i c o n e xt er n al i c o n  

T h e C o v i d tr a c ki n g pr oj e ct (htt ps:// c o vi dtr a c ki n g. c o m/r a c e )  

https://doi.org/10.1056/NEJMsa2011686
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlying-evidence-table.html#anchor_1616780486662
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/underlying-evidence-table.html#anchor_1616780486662
https://doi.org/10.1037/dev0000511
https://doi.org/10.1037/dev0000511
http://dx.doi.org/10.15585/mmwr.mm6924e2
https://covidtracking.com/race
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U. S. D e p art m e nt of H e alt h a n d H u m a n S er vi c es. S o ci al D et er mi n a nts of H e alt h [ o nli n e]. 2 0 2 0 

[ cit e d  2 0 2 0  J u n  2 0].  a v ail a bl e  fr o m htt ps:// w w w. h e alt h y p e o pl e. g o v/ 2 0 2 0/t o pi cs -

o bj e cti v es/t o pi c/s o ci al -d et er mi n a nts -of -h e alt h e xt er n al i c o n  

U n d erl yi n g M e di c al C o n diti o ns A s s o ci at e d wit h Hi g h Ris k f or S e v er e C O VI D -1 9: I nf or m ati o n 

f or H e alt h c ar e Pr o vi d ers ,C e nt er f or Dis e as e C o ntr ol ( htt ps:// w w w. c d c. g o v/ c or o n a vir us/ 2 0 1 9 -

n c o v/ h c p/ cli ni c al -c ar e/ u n d erl yi n g c o n diti o ns. ht ml #r ef _ 1 1  ) 

U ni nt e n d e d  C o ns e q u e n c es  of  C O VI D -1 9  Miti g ati o n  St r at e gi es 

(htt ps:// w w w. c d c. g o v/ c or o n a vir us/ 2 0 1 9 -n c o v/ c o m m u nit y/ h e alt h -e q uit y/r a ci al -et h ni c -

dis p ariti es/ dis p ariti es -i m p a ct. ht ml) 

W e b b H o o p er M, N á p ol es A M, P ér e z -St a bl e EJ. C O VI D -1 9 a n d R a ci al/ Et h ni c Dis p ariti es. J A M A. 

2 0 2 0; 3 2 3( 2 4): 2 4 6 6 – 2 4 6 7. D OI:  htt ps:// d oi. or g/ 1 0. 1 0 0 1/j a m a. 2 0 2 0. 8 5 9 8 e xt er n al i c o n e xt er n al 

i c o n 

W e e kl y  / J u n e 1 9, 2 0 2 0 / 6 9( 2 4); 7 5 9– 7 6 5  

W orl d h e alt h Or g a ni z ati o n ( htt ps:// c o vi d 1 9. w h o.i nt/r e gi o n/ a mr o/ c o u ntr y/ us  ) 

 

 

 

  

 

 

 

https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health
https://www.healthypeople.gov/2020/topics-objectives/topic/social-determinants-of-health
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