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Abstract
Background: We sought to identify interventions that reduced disparities in health outcomes in infectious dis-
ease outbreaks or natural disasters in the United States to understand whether these interventions could reduce
health disparities in the current COVID-19 pandemic.
Methods: We searched MEDLINE and other databases to May 2020 to find studies that examined interventions
to mitigate health inequalities in previous infectious disease pandemics or disasters. We assessed study quality
using the Newcastle–Ottawa Scale and the Critical Appraisal Skills Program (CASP) Checklist for Qualitative
Studies.
Results: We included 14 articles (12 studies) and 5 Centers for Disease Control (CDC) stakeholder meeting articles
on pandemic influenza preparedness in marginalized populations. Studies called for intervention and engage-
ment before pandemic or disaster onset. Several studies included interventions that could be adapted to
COVID-19, including harnessing technology to reach disadvantaged populations, partnering with trusted com-
munity liaisons to deliver important messaging around disease mitigation, and using culturally specific commu-
nication methods and messages to best reach marginalized groups.
Discussion: To our knowledge this is the first systematic review to examine interventions to mitigate health inequi-
ties during an infectious disease pandemic. However, given that we identified very few disparities-focused infec-
tious disease intervention studies, we also included studies from the disaster response literature, which may not
be as generalizable to the current context of COVID-19. Overall, community outreach and tailored communication
are essential in disease mitigation. More research is needed to evaluate systemic interventions that target the distal
determinants of poor health outcomes among marginalized populations during pandemics and natural disasters.
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Background
Since the first cases of COVID-19 were detected in the
United States in early 2020, the effect of the disease has
varied greatly between and across socioeconomic clas-
ses and racial/ethnic groups. Recent studies have
shown poorer health outcomes for those of lower so-
cioeconomic status (SES) and racial/ethnic minorities
and higher rates of hospitalization among African
Americans (AAs)/Blacks and Latinos.1,2 Similar dispar-
ities in health outcomes have been observed in past
infectious disease outbreaks.

In the 2009 H1N1 pandemic, AA/Blacks and Latinos
in Illinois had higher rates of hospitalization and mor-
tality.3 Patients of low SES in New York City were also
found to have higher odds of hospitalization.4 While
U.S. researchers have yet to assess the long-term impact
of COVID-19 on disadvantaged populations, it is likely
the United States will be feeling the ripple effects of
these unequal health outcomes for years. For this rea-
son, research on the root causes and potential mitigat-
ing strategies of these disparities is crucial.

We define health disparities as differences in health
outcomes or health care use between socially distinct
marginalized and less marginalized populations.5 In
the current review, our approach is guided by a frame-
work initially defined by Kilbourne5 and later refined
by Saha6 and Thomas.7 This framework describes three
phases of health inequality research, each informing
the subsequent phase that include: detecting disparities,
understanding disparities, and reducing disparities
through targeted interventions.

This review focuses on the intervention phase. We
base analysis of our findings on the foundational
work of Quinn and Kumar, who offer a model for con-
sidering the potential causes of epidemic influenza
based on measures of exposure, susceptibility, and ac-
cess to care. They apply their model to data collected
in 2009–2010 during the H1N1 pandemic.8,9

The model includes both distal or upstream (e.g.,
governmental policies and social determinants such
as SES) and proximal or downstream (e.g., vaccination
and handwashing) causes of disparate health outcomes
that we use in this study to contextualize and categorize
interventions. Through systematic review, we sought to
identify interventions that have effectively reduced dis-
parities in health outcomes in infectious disease out-
breaks or natural disasters in the United States and
understand whether such interventions could be ap-
plied to reduce health disparities in the current
COVID-19 pandemic.

Methods
This study is part of a larger systematic review commis-
sioned by the Veterans Health Administration (VHA)
that examined the mediating factors contributing to
health-related inequalities in previous pandemics and
the interventions developed to address them.

The protocol, which follows PRISMA guidelines,10

was registered to PROSPERO (CRD42020187078) be-
fore study initiation.

Data sources and searches
We searched MEDLINE ALL, PsycINFO, Cochrane
Database of Systematic Reviews, and Cochrane Central
Register of Controlled Trials from database inception
through May 20, 2020. Searches included controlled
vocabulary terms (e.g., MeSH), along with free-text
words, related to previous epidemics, pandemics,
disasters, and disparities. We reviewed the bibliogra-
phies of relevant articles and contacted experts to iden-
tify additional studies. Search strategies were developed
in consultation with a research librarian (Supplemen-
tary Appendix SA1).

We further refined search results by performing key-
word searches in EndNote (X9.3.3) to exclude articles
that are not studies (i.e., errata, comments, replies, pro-
posals), basic science studies, animal studies, studies
that were not of infectious disease pandemics, epidem-
ics, or disasters relevant to the United States, and stud-
ies of non-U.S. state or territory populations. Titles and
abstracts excluded through keyword search were con-
firmed by another investigator.

Study selection
Eligible studies included adult U.S. populations and
examined interventions to mitigate health inequalities
in a previous disaster or infectious disease epidemic
or pandemic by race/ethnicity, SES, disability, or geo-
graphic location (Supplementary Appendices SA2
and SA3).

We anticipated that we would find relatively few in-
tervention studies, so we also included qualitative stud-
ies and program evaluation studies that described
‘‘lessons learned’’ about intervention preparation and
implementation, since this information could be used
to inform the design of future interventions. We also
included articles describing recommendations for in-
tervention development from stakeholder meetings.
Studies were independently reviewed by at least two re-
viewers. Discordant results were resolved through con-
sensus or a third reviewer.
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Data abstraction and quality assessment
From each included study, we abstracted sample size,
setting, population characteristics, inclusion and exclu-
sion criteria, intervention description, and findings.
Data were abstracted by one investigator and con-
firmed by a second. Two reviewers independently
assessed study risk of bias using modified versions of
the Newcastle–Ottawa Scale for observational studies,
the Critical Appraisal Skills Program (CASP) Qualita-
tive Checklist for qualitative studies (Supplementary
Appendix SA4).11,12 We did not assess the risk of
bias of articles that were not research studies. Disagree-
ments were resolved by consensus or a third reviewer.

Data synthesis
The studies and expert panel reports included in this
review varied greatly in objective, design, and method-
ology, which precluded quantitative analysis of com-
bined results across studies. As a result, key findings
were abstracted from each study, grouped by study
type, and reported qualitatively in the following text
and attached tables.

Results
We reviewed 9098 titles and abstracts, and 163 full-text
articles; 12 studies (14 articles) met criteria for inclu-
sion (Fig. 1).

There are four studies (five publications) with
individual-focused interventions,13–17 and eight studies
(nine publications) with system-focused interven-
tions.18–26 Of these, only one27 reported intervention
effectiveness outcomes, while the majority described ac-
ceptability and feasibility of the studied interventions.
We found only one randomized control trial (RCT)
and one longitudinal cohort study. The remainder of
the articles reviewed were program evaluations or stud-
ies to inform future interventions with resulting recom-
mendations. Tables 1 and 2 provide study details.

We additionally included five articles presenting ex-
pert recommendations from Centers for Disease Con-
trol (CDC) key stakeholder meetings on pandemic
influenza preparedness in disadvantaged populations
convened in 2008.28–32 Tables 1 and 3 provide details.

Individual-focused interventions and programs
Four studies (five articles) featured interventions fo-
cused at the individual level. One longitudinal cohort
study aimed to improve emergency preparedness
among a low-income Latino community. Participants
(n = 231) were randomized to receive either culturally

tailored information sent by mail or to participate in
discussion groups led by a community health worker.
The discussion groups arm reported better disaster
preparation postintervention than the mailer-only
group.27 In a subsequent publication, the authors at-
tributed the success of the emergency preparedness
discussion groups to the use of targeted outreach
provided by community-based organizations and
the use of clear, consistent, culturally appropriate mes-
saging.14

One small (n = 50) RCT evaluated the feasibility of
an automated call-monitoring system to detect H1N1
symptoms among low-income pregnant women. In ad-
dition to an individualized health education session,
the intervention group received daily calls with
prompts for yes or no responses for H1N1 symptoms.
Participants who responded ‘‘yes’’ were transferred to a
nurse midwife, and a same-day appointment was
scheduled. Findings indicated that the intervention
was feasible. There was no difference between groups
in prenatal care visit attendance. Nearly all (93.3%)
women in the intervention group recommended a sim-
ilar system in future health crises.15

Another article describing a program evaluation ana-
lyzed differences in completion rates by race/ethnicity of
a post-disaster web-based mental health intervention.
The intervention included a baseline interview and men-
tal health screen, after which participants (n = 1249)
were directed to relevant online modules addressing
posttraumatic stress disorder, depression, generalized
anxiety disorder, panic disorder, marijuana abuse, alco-
hol abuse, and smoking. The evaluation found that rates
of access, use, and completion of the intervention did
not differ between AA/Blacks, Latinos, and Whites.16

Finally, a program evaluation examined an interven-
tion to train migrant and seasonal farmworkers in di-
saster preparedness through two workshops utilizing
the Community Emergency Response Team curricu-
lum.17 Results showed that the intervention was feasible
and the workshops were highly rated by participants
(n = 22), but challenges existed with reaching recruit-
ment goals. Evaluation indicated a need for partnering
with stakeholders and accounting for participants’
work schedules and language needs in planning the
training.

System-focused interventions and programs
Eight studies (nine publications) focused on system-
level interventions to improve emergency preparedness
and response. These are categorized below as either
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program evaluations21,22,26 or studies to inform future
interventions.19,20,23–25,33

Program evaluations. A qualitative evaluation of a
program that aimed to increase efficacy of counseling
provided to ethnically and culturally diverse popula-
tions after a natural disaster used a critical conscious-
ness approach to train psychology graduate students
(n = 6).21 The authors found that the experience in-
creased participants’ cultural competence and social
justice-oriented perspective. While the effects on the
care the students provided were not directly evaluated,

this training potentially increased their efficacy at serv-
ing a majority AA/Black community.

McCabe et al.26 described a disaster/emergency pre-
paredness training for lay communities in a rural re-
gion of Maryland with the goal of enhancing capacity
of rural emergency response through a system-based
partnership between faith-based organizations, local
health departments, and academic institutions.
A post-intervention assessment demonstrated an in-
creased understanding among participants (n = 178)
of community disaster and mental health plans and in-
creased self-efficacy to execute these plans, as well as
potential for scaleup.

FIG. 1. Literature flow chart.
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Another study described a program evaluation of a
cross-agency rural health system response simulation
exercise for communities in rural Nebraska.22 The eval-
uation utilized functional exercises: 3-hour disaster
simulation exercises followed by a 3-hour regional
debriefing conference. The exercises were assessed
based on participant feedback, agency debriefing, and
regional after-action reports with a focus on assessing
command-level decision making and operations at
multiple agencies.

The exercise highlighted system weaknesses that in-
cluded difficulties with backup communication; lack of
knowledge around how to request additional medical
staff and assets or make patient transfer requests; the
need to develop coordinated public messaging; and
deficits in intra-agency coordination, for example not
initiating a report of a notifiable disease. Overall, the
program demonstrated the utility of functional exercises
for testing regional disaster response coordination.

Studies to inform future interventions. A qualitative
study consisting of 41 interviews with pastors of
AA/Black churches in Southern Mississippi recom-
mended that mental health professionals build rela-
tionships with churches before disasters and work to
engage and empower pastors and congregants, building
trust. Through these partnerships, mental health ser-
vices could potentially be brought to the communities
during disasters, increasing access.19,20

In another study, researchers completed a situational
analysis of emergency preparedness of diverse commu-
nities in California. The study included a literature re-
view, an environmental scan of organizational websites,
and key informant interviews (n = 17). It showed that
there is a need to better engage diverse communities
in all stages of disaster preparedness and response, mit-
igate stigma and fear, build cultural competence, and
better coordinate information and resources when
planning for community disaster preparedness.33

Person et al. (2004) performed a situational analysis
of stigmatization of Asian communities in the United
States during the SARS pandemic in 2003.23 The anal-
ysis included group discussions with key informants
(n = 70) from 50 different organizations, monitoring
of the CDC public response service hotline, and a
scan of Asian language information services. Results
demonstrated significant stigmatization and misinfor-
mation related to SARS. Important recommendations
gleaned from these findings included the need to de-
velop simple, tailored SARS prevention messages andTa
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materials in various Asian languages and to dissemi-
nate SARS information through multiple culturally ap-
propriate channels, including (but not limited to)
community visits and town hall meetings.

Wyte-Lake et al.24 conducted seven interviews with
Home-based Primary Care (HBPC) providers to ex-
plore issues regarding emergency management plan-
ning for homebound Veterans. The qualitative
analysis showed that a lack of standardized policies
and procedures and unclear designation of provider re-
sponsibility resulted in inconsistent preparedness
among HBPC patients. Recommendations included
better training of providers to assist their patients in di-
saster preparedness and formalization of the prepared-
ness evaluation and intervention process.

One additional study evaluated the use of a disaster
preparedness assessment tool among homebound Vet-
erans enrolled in HBPC.25 The assessment tool was
deployed with patients at 10 HBPC sites in 8 states
(n = 754) over a 3-week period. Results showed that,
in general, providers were teaching basic skills of disas-
ter preparedness to their most vulnerable patients.
Evacuation planning was the most commonly covered
topic, and Veterans in the high- or medium-risk cate-
gories were more likely to receive preparedness infor-
mation than those in the low-risk category.

Expert panel articles
Five articles presented expert recommendations result-
ing from CDC key stakeholder meetings on pandemic
influenza preparedness in marginalized populations.
These meetings were held in 2008, with reports pub-
lished in an American Journal of Public Health supple-
ment in 2009.29–32,34 Experts were convened around
the following marginalized groups: publicly housed,
single-parent families, low-income families, racial and
ethnic minorities, migrant farm workers, and immi-
grants and refugees. One additional article addressed
communication strategies to marginalized populations
in general (Table 3).

In Bouye et al.,28 the expert group highlighted the
ways in which poverty made those who are publicly
housed, some single-parent households, or low wage
earners more susceptible to a pandemic outbreak.
Early implementation of community mitigation strate-
gies was considered paramount to halt the spread of in-
fection. The panel recommended engaging community
liaisons in devising education campaigns as being es-
sential to their success. Many of the strategies discussed
hinged on preparedness planning before the onset of aTa

b
le

2.
(C

on
ti

n
ue

d
)

A
ut

ho
r,

ye
ar

n
p

ar
ti

ci
p

an
ts

Fo
cu

s
Po

p
ul

at
io

n
In

te
rv

en
ti

on
or

p
ro

g
ra

m
d

es
cr

ip
ti

on
;c

om
p

ar
at

or
Le

ss
on

s
le

ar
ne

d
Re

le
va

nc
e

fo
r

CO
V

ID
-1

9

W
yt

e-
La

ke
,2

01
42

4

n
=

7
D

is
as

te
r

pr
ep

ar
ed

ne
ss

�
D

is
ab

ili
ty

Se
ve

n
in

te
rv

ie
w

s
w

er
e

co
nd

uc
te

d
w

ith
H

BP
C

pr
ov

id
er

s
to

ex
pl

or
e

is
su

es
re

ga
rd

in
g

em
er

ge
nc

y
m

an
ag

em
en

t
pl

an
ni

ng
fo

r
ho

m
eb

ou
nd

pa
tie

nt
s.

�
H

BP
C

ne
ed

s
to

in
cr

ea
se

di
sa

st
er

pr
ep

ar
ed

ne
ss

in
cl

ud
e:

(1
)

tr
ai

ni
ng

to
fo

cu
s

on
be

tt
er

st
ra

te
gi

es
to

ge
t

pa
tie

nt
s

to
pa

rt
ic

ip
at

e,
(2

)
m

or
e

co
ns

is
te

nt
tim

e
sp

en
t

on
pa

tie
nt

ed
uc

at
io

n,
(3

)f
or

m
al

iz
in

g
th

e
in

iti
al

as
se

ss
m

en
t

to
ac

tu
al

ly
ev

al
ua

te
ho

w
pr

ep
ar

ed
pa

tie
nt

s
ar

e,
an

d
(4

)h
av

in
g

em
er

ge
nc

y
pr

ep
ar

ed
ne

ss
be

fo
rm

al
ly

ad
dr

es
se

d
on

a
m

or
e

co
ns

is
te

nt
ba

si
s,

H
BP

C
pr

ov
id

er
s

ar
e

un
iq

ue
ly

po
si

tio
ne

d
to

pr
ov

id
e

ed
uc

at
io

n
an

d
in

te
rv

en
tio

n
ar

ou
nd

di
sa

st
er

pr
ep

ar
ed

ne
ss

to
vu

ln
er

ab
le

pa
tie

nt
s.

Th
is

co
ul

d
in

cl
ud

e
pr

ov
is

io
n

of
ed

uc
at

io
n

ab
ou

t
CO

VI
D

-1
9.

Ef
fo

rt
s

sh
ou

ld
be

m
ad

e
to

st
an

da
rd

iz
e

CO
VI

D
-1

9
pr

ep
ar

ed
ne

ss
as

se
ss

m
en

t
am

on
g

H
BP

C
pr

ov
id

er
s.

W
yt

e-
La

ke
,2

01
93

7

n
=

75
4

pa
tie

nt
s

D
is

as
te

r
pr

ep
ar

ed
ne

ss
�

D
is

ab
ili

ty

Ev
al

ua
tio

n
of

th
e

H
BP

C
Pa

tie
nt

A
ss

es
sm

en
t

To
ol

—
to

ol
to

as
se

ss
di

sa
st

er
pr

ep
ar

ed
ne

ss
am

on
g

ho
m

eb
ou

nd
ve

ts
.T

he
ra

te
s

at
w

hi
ch

ed
uc

at
io

n
w

as
pr

ov
id

ed
on

va
rio

us
ite

m
s

w
as

as
se

ss
ed

ba
se

d
on

pa
tie

nt
ris

k
ca

te
go

riz
at

io
n

to
ob

se
rv

e
pa

tt
er

ns
in

ho
w

pr
ov

id
er

s
co

m
m

un
ic

at
ed

th
is

in
fo

rm
at

io
n.

�
H

om
e

he
al

th
ag

en
ci

es
ca

n
pl

ay
an

im
po

rt
an

t
ro

le
in

ed
uc

at
in

g
ho

m
e-

bo
un

d
ad

ul
ts

ab
ou

t
di

sa
st

er
pr

ep
ar

ed
ne

ss
.T

he
se

re
su

lts
in

di
ca

te
th

at
pr

ov
id

er
s

ar
e

gi
vi

ng
ba

si
c

ed
uc

at
io

n
on

di
sa

st
er

pr
ep

ar
ed

ne
ss

to
th

ei
r

m
os

t
vu

ln
er

ab
le

pa
tie

nt
s,

bu
t

op
po

rt
un

iti
es

ex
is

t
fo

r
im

pr
ov

em
en

t
H

om
e

he
al

th
ag

en
ci

es
m

ay
be

an
im

po
rt

an
t

pa
rt

ne
r

in
di

ss
em

in
at

in
g

CO
VI

D
-

re
la

te
d

ed
uc

at
io

n
to

vu
ln

er
ab

le
ho

m
e-

bo
un

d
ad

ul
ts

.

A
ED

,a
ut

om
at

ed
ex

te
rn

al
de

fib
ril

la
to

r;
C

I,
co

nfi
de

nc
e

in
te

rv
al

;C
PR

,c
ar

di
op

ul
m

on
ar

y
re

su
sc

ita
tio

n;
LA

,L
os

A
ng

el
es

;O
R,

od
ds

ra
tio

;P
TS

D
,p

os
tt

ra
um

at
ic

st
re

ss
di

so
rd

er
.

Williams, et al.; Health Equity 2021, 5.1
http://online.liebertpub.com/doi/10.1089/heq.2021.0016

866



Ta
b

le
3.

R
el

ev
an

t
Fi

n
d

in
g

s
fr

om
C

en
te

rs
fo

r
D

is
ea

se
C

on
tr

ol
Ex

p
er

t
Pa

n
el

M
ee

ti
n

g
s

on
Im

p
ac

t
of

In
fl

ue
n

za
in

V
ul

n
er

ab
le

Po
p

ul
at

io
n

s

A
ut

ho
r,

ye
ar

n
p

ar
ti

ci
p

an
ts

To
p

ic
G

en
er

al
re

co
m

m
en

d
at

io
ns

/f
in

d
in

gs
St

ra
te

g
ic

p
ar

tn
er

sh
ip

re
co

m
m

en
d

at
io

ns

Bo
uy

e,
20

09
2

8

n
=

26
In

flu
en

za
pa

nd
em

ic
:l

ow
-S

ES
,

pu
bl

ic
ho

us
in

g
re

si
de

nt
s,

si
ng

le
-p

ar
en

t
fa

m
ili

es

�
U

se
cu

ltu
ra

lly
sp

ec
ifi

c
co

m
m

un
ic

at
io

n
to

im
pa

rt
m

es
sa

ge
s

re
la

te
d

to
va

cc
in

es
an

d
hy

gi
en

e
�

En
ga

ge
st

ra
te

gi
c

pa
rt

ne
rs

hi
ps

to
re

la
y

pu
bl

ic
he

al
th

m
es

sa
gi

ng
�

C
re

at
e

de
fin

ed
sc

ho
ol

po
lic

ie
s,

pr
ov

id
e

ch
ild

ca
re

vo
uc

he
rs

,a
nd

st
oc

kp
ile

su
pp

lie
s

at
ch

ur
ch

es
an

d
co

m
m

un
ity

ce
nt

er
s

�
G

ov
er

nm
en

t
su

pp
or

t
fo

r
w

or
ke

rs
—

ai
d

pa
ck

ag
es

an
d

w
ag

e
fr

ee
ze

s.
�

W
or

kp
la

ce
fle

xi
bi

lit
y

an
d

co
m

pe
tit

iv
e

co
m

pe
ns

at
io

n
�

Pr
ep

ar
at

io
n

fo
r

de
liv

er
y

of
go

od
s

an
d

se
rv

ic
es

th
ro

ug
h

ho
m

e
de

liv
er

y,
m

ob
ile

cl
in

ic
s

�
Ed

uc
at

io
n

ar
ou

nd
si

gn
s

an
d

sy
m

pt
om

s
of

pa
nd

em
ic

in
flu

en
za

En
ga

ge
fa

ith
-b

as
ed

or
ga

ni
za

tio
ns

,C
BO

s,
an

d
ne

ig
hb

or
ho

od
pl

an
ni

ng
un

its

H
ut

ch
in

s,
20

09
2

9

In
flu

en
za

pa
nd

em
ic

:r
ac

ia
la

nd
et

hn
ic

m
in

or
iti

es

�
Pa

rt
ic

ip
at

or
y

ap
pr

oa
ch

to
pl

an
ni

ng
an

d
pr

ep
ar

ed
ne

ss
pr

oc
es

s,
en

ga
gi

ng
ra

ci
al

an
d

et
hn

ic
m

in
or

iti
es

in
ev

er
y

st
ep

of
th

e
pr

oc
es

s,
an

d
al

lo
tt

in
g

fu
nd

in
g

to
do

so
.

�
So

ci
al

sa
fe

ty
ne

t
po

lic
ie

s
an

d
pr

oc
ed

ur
es

ar
e

ne
ed

ed
to

m
ee

t
su

rv
iv

al
ne

ed
s,

in
cl

ud
in

g
ac

ce
ss

to
cl

ea
n

w
at

er
,s

uf
fic

ie
nt

fo
od

,s
he

lte
r,

an
d

ut
ili

tie
s.

�
Ed

uc
at

io
n

m
at

er
ia

ls
th

at
ar

e
cu

ltu
ra

lly
ap

pr
op

ria
te

an
d

ad
ap

te
d

to
lo

w
-li

te
ra

cy
po

pu
la

tio
ns

�
Ed

uc
at

in
g

ea
rly

ab
ou

t
us

e
of

PP
E

�
Sy

st
em

s
fo

r
eq

ui
ta

bl
e

ac
ce

ss
to

sc
ar

ce
re

so
ur

ce
s,

in
cl

ud
in

g
an

tiv
ira

l
m

ed
ic

at
io

ns
an

d
va

cc
in

es
St

ee
ge

,2
00

93
0

In
flu

en
za

pa
nd

em
ic

:
fa

rm
w

or
ke

rs

�
C

ol
la

bo
ra

tio
n

be
tw

ee
n

fe
de

ra
l,

st
at

e
an

d
lo

ca
lp

ub
lic

an
d

an
im

al
he

al
th

an
d

ag
ric

ul
tu

re
au

th
or

iti
es

�
Se

as
on

al
in

flu
en

za
va

cc
in

at
io

n
�

Tr
ai

ni
ng

on
re

du
ct

io
n

of
ris

k
of

in
fe

ct
io

n
�

Su
ffi

ci
en

t
PP

E
�

Sa
ni

ta
ry

fa
ci

lit
ie

s
�

Su
rv

ei
lla

nc
e

an
d

ea
rly

de
te

ct
io

n
of

di
se

as
e

in
w

or
ke

rs
an

d
an

im
al

s
�

Li
ng

ui
st

ic
al

ly
an

d
cu

ltu
ra

lly
ap

pr
op

ria
te

in
fo

rm
at

io
n

ab
ou

t
va

cc
in

at
io

n
�

Em
er

ge
nc

y
m

es
sa

gi
ng

th
ro

ug
h

m
ul

tip
le

m
ed

ia
�

Tw
o-

w
ay

in
fo

rm
at

io
n

sy
st

em
to

re
ac

h
fa

rm
w

or
ke

r
in

re
m

ot
e

en
ca

m
pm

en
ts

Fe
de

ra
l,

st
at

e,
an

d
lo

ca
lp

ub
lic

an
d

an
im

al
he

al
th

an
d

ag
ric

ul
tu

re
au

th
or

iti
es

sh
ou

ld
co

lla
bo

ra
te

w
ith

fa
rm

em
pl

oy
er

s,
fa

rm
w

or
ke

r
he

al
th

an
d

so
ci

al
se

rv
ic

e
or

ga
ni

za
tio

ns
,a

gr
ic

ul
tu

ra
l

ex
te

ns
io

n
ag

en
ci

es
,a

nd
fa

rm
w

or
ke

r
ad

vo
ca

cy
gr

ou
ps

Tr
um

an
,2

00
93

1

In
flu

en
za

pa
nd

em
ic

:
im

m
ig

ra
nt

s
an

d
re

fu
ge

es

�
Pr

ov
is

io
n

of
in

fo
rm

at
io

n
re

ga
rd

in
g

im
po

rt
an

ce
of

st
ay

in
g

at
ho

m
e

w
hi

le
ill

�
Li

be
ra

lw
or

kp
la

ce
le

av
e

an
d

te
le

w
or

ki
ng

po
lic

ie
s

�
En

ga
ge

fa
ith

-b
as

ed
an

d
co

m
m

un
ity

or
ga

ni
za

tio
ns

in
ho

w
to

be
st

w
or

k
w

ith
fa

m
ili

es
to

av
oi

d
so

ci
al

st
ig

m
a

in
ca

se
of

ne
ed

ed
qu

ar
an

tin
e

�
W

or
k

w
ith

pr
ov

id
er

s
of

se
rv

ic
es

to
im

m
ig

ra
nt

s
an

d
re

fu
ge

es
on

ap
pr

op
ria

te
us

e,
di

st
rib

ut
io

n,
an

d
ba

rr
ie

rs
to

us
e

of
PP

E
�

C
on

si
de

r
m

ea
ns

to
pr

ov
id

e
vu

ln
er

ab
le

ch
ild

re
n

w
ith

lu
nc

h
w

he
n

sc
ho

ol
s

ar
e

cl
os

ed
�

Va
cc

in
e

di
st

rib
ut

io
n

in
st

at
es

w
he

re
im

m
ig

ra
nt

s/
re

fu
ge

es
ar

e
ov

er
re

pr
es

en
te

d
an

d
al

on
g

th
e

so
ut

he
rn

bo
rd

er
�

Lo
ca

te
va

cc
in

at
io

n
sp

ot
s

in
ea

si
ly

ac
ce

ss
ib

le
lo

ca
tio

ns
an

d
pr

ov
id

e
va

cc
in

at
io

n
w

ith
ou

t
as

ki
ng

ab
ou

t
im

m
ig

ra
tio

n
st

at
us

Fa
ith

-b
as

ed
or

ga
ni

za
tio

ns
,c

om
m

un
ity

or
ga

ni
za

tio
ns

an
d

le
ad

er
s,

se
rv

ic
e

pr
ov

id
er

s

(c
on

tin
ue

d)

867



pandemic to build the needed community and policy
infrastructure to enable mitigation strategies (e.g., flex-
ible work policies, home delivery services).

Another expert group meeting report29 looked at the
disproportionate effect of influenza on racial and eth-
nic minorities. Similar to Bouye et al.,28 they proposed
possible solutions that hinge on tailored educational
strategies and strengthening of public health infrastruc-
ture. The group emphasized the importance of involv-
ing racial and ethnic minorities at all stages of planning
and prevention to address the socioeconomic, cultural,
linguistic, and educational barriers that may prevent
community mitigation and vaccine delivery.

Steege et al.30 argued for the need for a distinct ap-
proach to protecting migrant farm workers against pan-
demic influenza. Migrant workers constitute a unique
group in that they risk contracting disease due to their
exposure to animals. Furthermore, working conditions
and cultural or linguistic barriers may make an influenza
outbreak more likely among this marginalized group.

Mitigation strategies focused on delivery of timely
prevention and treatment of influenza. Two other rec-
ommended strategies included the use of mobile clinics
and lay community health workers. Given that some
farm workers who are undocumented may delay seek-
ing care due to fear of legal repercussions, establishing
trusting relationships with service providers to enable
care delivery was considered important.

Immigrants and refugees share important risk fac-
tors with the aforementioned marginalized groups.31

This group may be at higher risk for pandemic influ-
enza due to factors, including higher rates of chronic
conditions, lower seasonal influenza vaccine rates,
and linguistic or cultural barriers. In the case of undoc-
umented immigrants, they may be reluctant to seek
care due to fear of detention or deportation, similar
to migrant farm workers.

Steege et al. proposed a multilevel approach to risk
mitigation, with strategies that are household-focused
(e.g., remaining home while ill), provider-supervised
(e.g., vaccine provision), and agency-driven (e.g., effec-
tive communication). This expert group also empha-
sized involvement of the target group in all
preparedness planning and communication.

One final article32 focused on general communi-
cation strategies to marginalized groups during an
influenza pandemic. They recommended that commu-
nication strategies be tailored to the phase of the pan-
demic and that they be situation specific. For
example, schools, workplaces, and public gatheringsTa
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all require different communication strategies. A partic-
ipatory approach was considered important to the
development of communication materials, with dis-
semination best done in partnership with community
organizations, faith-based organizations, or other
trusted intermediaries (see Table 3 for details).

Discussion
Through a review of the available literature, we sought
to identify interventions that have been used to reduce
health inequalities in infectious disease transmission or
health outcomes in disasters, infectious disease epi-
demics, or pandemics in the United States with the ul-
timate goal of applying lessons learned from these
efforts to the current COVID-19 pandemic. Consider-
ing the breadth of the topic, relatively few studies qual-
ified for inclusion.

Of the 12 studies that described interventions or in-
tervention components, only one study13 examined ef-
fectiveness outcomes, while the majority described
acceptability and feasibility of the studied interven-
tions. We identified only one RCT and one longitudinal
cohort study. Additionally, five articles offered expert
recommendations for how to address health disparities
among marginalized communities in the setting of an
influenza pandemic.

To our knowledge, this is the first review of studies
aimed at mitigating health disparities in infectious dis-
ease epidemics or natural disasters. Much of the litera-
ture included in this review draws on prior research on
mediating factors that contribute to health inequities.
This includes the framework of Quinn and Kumar that
points to proximal and distal determinants of disease
burden with the ultimate goal of identifying potential
points of policy and programmatic intervention.

While the recommendations generated from CDC
stakeholder meetings preceded Quinn and Kumar’s 2014
publication, many of them can be classified according to
this framework.8 Proximal causes that influence differen-
tial exposure are addressed in Bouye et al.28 and Hutchins
et al.,29 whereas proposals to target distal determinants
are proposed in Truman et al.,31 and Steege et al.30

While many intervention studies included in this re-
view focus on natural disaster preparedness and re-
sponse, they represent real-world applications of the
influenza pandemic recommendations outlined in the
2008 CDC stakeholder meetings. For instance, the in-
tervention studied in Eisenman et al.13 demonstrates
the positive effect that interpersonal, culturally appro-
priate education delivered by a community health

worker can have on disaster preparedness in marginal-
ized communities. These results validate the recom-
mendation in Steege et al.30 for using lay promotoras
in delivery of health services, goods, and messaging
in the case of a pandemic. These results could be trans-
lated into an intervention to reach marginalized popu-
lations during the current COVID-19 pandemic.

The importance of community engagement and
partnership with community leaders was repeated
often in expert-based recommendations and was em-
pirically grounded in some studies we examined.29 In
Aten et al., the authors found that AA/Black clergy
could be integral as community liaisons during Hurri-
cane Katrina They also found that churches could serve
as sites for delivery of community-based services.19,20

Such partnerships are crucial to lessen the dispropor-
tionate burden of COVID-19 in racial and ethnic mi-
norities. While it is too early in the pandemic to
expect a rigorous evaluation of the effect of partner-
ships with faith-based organizations on COVID-19 dis-
parities, the popular media have already chronicled
that such interventions are underway.35

The interventions described in this study emphasize
that preparedness efforts must be prioritized, and mar-
ginalized communities must be included before disaster
hits. Nevertheless, some of the lessons learned may be
relevant to the current pandemic phase. Proven pre-
paredness interventions could also be considered for
implementation now given the potential for future
waves of COVID-19 or new epidemics to emerge.

What remains missing from the studies in this review
are examples of successful system-level interventions
that target the distal determinants of worse outcomes
in a pandemic in marginalized populations. This gap
persists despite evidence from the H1N1 pandemic
that variables of exposure that occur at higher rates
among these disadvantaged groups, such as inability to
take sick leave, can drastically affect disease rates.36

In the key stakeholder reports, we find multiple
system-level recommendations, for instance liberal
workplace leave and teleworking policies,31 wage
freezes and childcare vouchers,28 and creating an ethi-
cal and equitable system for ensuring access to treat-
ment and vaccination, particularly among the
uninsured.29 Some of these interventions are under-
way, and researchers should actively test their impact
on health disparities so that lessons learned may be ap-
plied to our current and possible future pandemics.

This review has some limitations. Given the limited
number of studies on infectious disease interventions
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that fit criteria for inclusion, we decided to also include
studies on disaster response interventions, which may
not be as generalizable to the current context of
COVID-19. Additionally, most of the studies reviewed
were observational or qualitative in nature, and there-
fore did not include the rigor that randomization
and/or a longitudinal design may lend.

Conclusion
Relatively few studies have examined interventions to
mitigate health disparities during a disease pandemic.
The studies and expert recommendations included in
this review focus largely on the importance of pre-
paredness before onset of a disaster or pandemic to
prevent disproportionate impact on marginalized pop-
ulations. A few studies included interventions that
could be adapted to the current COVID-19 pandemic,
including offering childcare support, partnering with
trusted community liaisons to deliver important mes-
saging around disease mitigation, and using culturally
specific communication to best reach marginalized
groups. To better prevent widespread health disparities
that emerge in the wake of the current and future infec-
tious disease epidemics, more research is needed on
policy and system-level interventions and their effect
on the distal determinants of poor health outcomes
among marginalized groups.

Acknowledgment
The authors would like to acknowledge Robin Paynter,
MLIS for conducting the literature search for this review.

Author Disclosure Statement
No competing financial interests exist.

Funding Information
This research was funded by the Department of Veter-
ans Affairs, VHA, Health Services Research and Devel-
opment. The findings and conclusions in this
document are those of the author(s) who are responsi-
ble for its contents; the findings and conclusions do not
necessarily represent the views of the Department of
Veterans Affairs or the United States government.
Therefore, no statement in this article should be con-
strued as an official position of the Department of Vet-
erans Affairs.

Supplementary Material
Supplementary Appendix SA1
Supplementary Appendix SA2

Supplementary Appendix SA3
Supplementary Appendix SA4
Supplementary Appendix Table ST1

References
1. Mackey K, Ayers CK, Kondo KK, et al. Racial and ethnic disparities in

COVID-19-related infections, hospitalizations, and deaths: a systematic
review. Ann Intern Med. 2021;174:362–373.

2. Kim EJ, Marrast L, Conigliaro J. COVID-19: magnifying the effect of health
disparities. J Gen Intern Med. 2020;35:2441–2442.

3. Soyemi K, Medina-Marino A, Sinkowitz-Cochran R, et al. Disparities among
2009 pandemic influenza A (H1N1) hospital admissions: a mixed methods
analysis—Illinois, April-December 2009. PLoS One [Electronic Resource].
2014;9:e84380.

4. Levy NS, Nguyen TQ, Westheimer E, Layton M. Disparities in the
severity of influenza illness: a descriptive study of hospitalized and
nonhospitalized novel H1N1 influenza-positive patients in New York
City: 2009–2010 influenza season. J Public Health Manag Pract. 2013;
19:16–24.

5. Kilbourne AM, Switzer G, Hyman K, et al. Advancing health disparities
research within the health care system: a conceptual framework.
Am J Public Health. 2006;96:2113–2121.

6. Saha S, Freeman M, Toure J, et al, Ibrahim S. Racial and ethnic disparities
in the VA health care system: a systematic review. J Gen Intern Med. 2008;
23:654–671.

7. Thomas SB, Quinn SC. Poverty and elimination of urban health disparities:
challenge and opportunity. Ann N Y Acad Sci. 2008;1136:111–125.

8. Quinn SC, Kumar S. Health inequalities and infectious disease epidemics:
a challenge for global health security. Biosecurity Bioterrorism. 2014;12:
263–273.

9. Quinn SC, Kumar S, Freimuth VS, et al. Racial disparities in exposure,
susceptibility, and access to health care in the US H1N1 influenza pan-
demic. Am J Public Health. 2011;101:285–293.

10. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BMJ. 2009;
339:b2535.

11. Critical Appraisal Skills Programme. CASP Qualitative Checklist. 2018.
Available at https://casp-uk.net/wp-content/uploads/2018/01/CASP-
Qualitative-Checklist-2018.pdf Accessed May 27, 2020.

12. Wells GA, Shea B, O’Connell D, et al. The Newcastle-Ottawa Scale (NOS)
for assessing the quality of nonrandomised studies in meta-analyses.
Available at www.ohri.ca/programs/clinical_epidemiology/oxford.asp
Accessed August 17, 2020.

13. Eisenman DP, Glik D, Gonzalez L, et al. Improving Latino disaster pre-
paredness using social networks. Am J Prev Med. 2009;37:512–517.

14. Glik DC, Eisenman DP, Zhou Q, et al. Using the Precaution Adoption
Process model to describe a disaster preparedness intervention among
low-income Latinos. Health Educ Res. 2014;29:272–283.

15. Nassar AF, Alemi F, Hetmyer A, et al. Automated monitoring to detect
H1N1 symptoms among urban, Medicaid-eligible, pregnant women: a
community-partnered randomized controlled trial. J Community Health.
2014;39:159–166.

16. Price M, Davidson TM, Andrews JO, Ruggiero KJ. Access, use and com-
pletion of a brief disaster mental health intervention among Hispanics,
African-Americans and Whites affected by Hurricane Ike. J Telemed Tel-
ecare. 2013;19:70–74.

17. Rosenbaum RP, Long B. Disaster preparedness training for Latino migrant
and seasonal farm workers in communities where they work. J Occup
Med Toxicol. 2018;13:38.

18. Amesty S, Rivera AV, Fuller CM. Overview of HIV among injection drug
users in New York City: critical next steps to eliminate racial/ethnic dis-
parities. Subst Use Misuse. 2011;46:285–294.

19. Aten JD, Topping S, Denney RM, Bayne TG. Collaborating with African
American churches to overcome minority disaster mental health dispar-
ities: what mental health professionals can learn from Hurricane Katrina.
Prof Psychol Res Pract. 2010;41:167–173.

20. Aten JD, Topping S, Denney RM, Hosey JM. Helping African American
clergy and churches address minority disaster mental health disparities:
training needs, model, and example. Psychol Relig Spiritual. 2011;3:
15–23.

Williams, et al.; Health Equity 2021, 5.1
http://online.liebertpub.com/doi/10.1089/heq.2021.0016

870

https://casp-uk.net/wp-content/uploads/2018/01/CASP-Qualitative-Checklist-2018.pdf
https://casp-uk.net/wp-content/uploads/2018/01/CASP-Qualitative-Checklist-2018.pdf
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp


21. Goodman RD, West-Olatunji CA. Applying critical consciousness: cultur-
ally competent disaster response outcomes. J Counsel Dev. 2009;87:458–
465.

22. Obaid JM, Bailey G, Wheeler H, et al. Utilization of functional exercises to
build regional emergency preparedness among rural health organiza-
tions in the US. Prehosp Disaster Med. 2017;32:224–230.

23. Person B, Sy F, Holton K, et al. Fear and stigma: the epidemic within the
SARS outbreak. Emerg Infect Dis. 2004;10:358–363.

24. Wyte-Lake T, Claver M, Griffin A, Dobalian A. The role of the home-based
provider in disaster preparedness of a vulnerable population. Gerontol-
ogy. 2014;60:336–345.

25. Wyte-Lake T, Claver M, Tubbesing S, et al. Development of a home health
patient assessment tool for disaster planning. Gerontology. 2019;65:353–
361.

26. McCabe OL, Perry C, Azur M, et al. Guided preparedness planning with lay
communities: enhancing capacity of rural emergency response through a
systems-based partnership. Prehosp Disaster Med. 2013;28:8–15.

27. Eisenman DP, Glik D, Maranon R, et al. Developing a disaster prepared-
ness campaign targeting low-income Latino immigrants: focus group
results for project PREP. J Health Care Poor Underserved. 2009;20:330–
345.

28. Bouye K, Truman BI, Hutchins S, et al. Pandemic influenza preparedness
and response among public-housing residents, single-parent families,
and low-income populations. Am J Public Health. 2009;99(Suppl. 2):S287–
S293.

29. Hutchins SS, Fiscella K, Levine RS, et al. Protection of racial/ethnic minority
populations during an influenza pandemic. Am J Public Health. 2009;
99(Suppl. 2):S261–S270.

30. Steege AL, Baron S, Davis S, et al. Pandemic influenza and farmworkers:
the effects of employment, social, and economic factors. Am J Public
Health. 2009;99(Suppl. 2):S308–S315.

31. Truman BI, Tinker T, Vaughan E, et al. Pandemic influenza preparedness
and response among immigrants and refugees. Am J Public Health. 2009;
99(Suppl. 2):S278–S286.

32. Vaughan E, Tinker T. Effective health risk communication about pandemic
influenza for vulnerable populations. Am J Public Health. 2009;99(Suppl.
2):S324–S332.

33. Andrulis DP, Siddiqui NJ, Purtle JP. Integrating racially and ethnically di-
verse communities into planning for disasters: the California experience.
Disaster Med Public Health Prep. 2011;5:227–234.

34. Boyd CA, Gazmararian JA, Thompson WW. Knowledge, attitudes, and
behaviors of low-income women considered high priority for receiving
the novel influenza A (H1N1) vaccine. Matern Child Health J. 2013;17:852–
861.

35. Blitzer J. The renegade priest helping undocumented people survive the
pandemic. The New Yorker. 2020. Available at https://www.newyorker
.com/magazine/2020/08/24/the-renegade-priest-helping-
undocumented-people-survive-the-pandemic Accessed August 26, 2020.

36. Kumar S, Quinn SC, Kim KH, et al. The impact of workplace policies and
other social factors on self-reported influenza-like illness incidence dur-
ing the 2009 H1N1 pandemic. Am J Public Health. 2012;102:134–140.

37. Wyte-Lake T, Der-Martirosian C, Claver M, et al. Provider delivery of
emergency preparedness education in home-based primary care. Disas-
ter Med Public Health Prep. 2019;13:547–554.

Cite this article as: Williams BE, Kondo KK, Ayers CK, Kansagara D,
Young S, Saha S (2021) Preventing unequal health outcomes in
COVID-19: a systematic review of past interventions, Health Equity 5:1,
856–871, DOI: 10.1089/heq.2021.0016.

Abbreviations Used
AA¼African American

AED¼Automated external defibrillator
AI/AN¼American Indian/Alaska Native

C¼ control
CASP¼Critical Appraisal Skills Program
CBO¼ community-based organization
CDC¼Centers for Disease Control

CI¼ confidence interval
CPR¼ cardiopulmonary resuscitation
EMR¼ electronic medical record
EMS¼ emergency medical services
FBO¼ faith-based organization

HBPC¼Home-based Primary Care
I¼ intervention

LA¼ Los Angeles
LEP¼ limited English proficiency

MSFW¼migrant and seasonal farmworkers
N/A¼not applicable

NCID¼National Center for Infectious Disease
OR¼ odds ratio
OT¼ occupational therapy
PH¼public health

PI¼ Pacific Islander
PPE¼personal protective equipment
RCT¼ randomized controlled trial

SARS¼ severe acute respiratory syndrome
SD¼ standard deviation

SES¼ socioeconomic status
US¼United States

VHA¼Veterans Health Administration

Publish in Health Equity

- Immediate, unrestricted online access
- Rigorous peer review
- Compliance with open access mandates
- Authors retain copyright
- Highly indexed
- Targeted email marketing

liebertpub.com/heq

Williams, et al.; Health Equity 2021, 5.1
http://online.liebertpub.com/doi/10.1089/heq.2021.0016

871

https://www.newyorker.com/magazine/2020/08/24/the-renegade-priest-helping-undocumented-people-survive-the-pandemic
https://www.newyorker.com/magazine/2020/08/24/the-renegade-priest-helping-undocumented-people-survive-the-pandemic
https://www.newyorker.com/magazine/2020/08/24/the-renegade-priest-helping-undocumented-people-survive-the-pandemic
http://www.liebertpub.com/heq

